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NOTE: This gui de specification covers the

requi renents for underground, aerial, direct burial
and interior wire line data transnission systens for
comuni cation between a | ocal device and a centra
processor, and covers the requirenents for a half or
full duplex wire line data transm ssion system (DTS)

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.

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel cone 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 Criteria Change Request (CCR

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

PART 1 GENERAL

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

NOTE: This section will be used in conjunction with
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM
Section 33 71 01 OVERHEAD TRANSM SSI ON AND

DI STRI BUTI ON; Section 33 70 02.00 10 ELECTRI CAL

DI STRI BUTI ON SYSTEM UNDERGROUND; Secti on

28 23 23.00 10 CLCSED CIRCUI T TELEVI SI ON SYSTEMS
Section 28 20 01.00 10 ELECTRONI C SECURI TY SYSTEM
Section 26 09 13 POAER MONI TORI NG SYSTEM Secti on
28 16 00.00 20 BASI C | NTRUSI ON DETECTI ON SYSTEMS
(1DS); 28 20 00.00 20 ELECTRONI C SECURI TY SYSTEMS
(ESS), COWMMVERCI AL; Section 28 16 01.00 10 SMALL
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| NTRUSI ON DETECTI ON SYSTEM Section 25 10 10 UTILITY
MONI TORI NG AND CONTROL SYSTEM (UMCS); and any ot her
gui de specification sections required by the design

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

1.1 REFERENCES

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: 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
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's

Ref erence Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue 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.

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

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.

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

| EEE C62.41.1 (2002) | EEE Guide on the Surges
Envi ronment in Low Voltage (1000 V and
Less) AC Power Circuits

| EEE C62.41.2 (2002) | EEE Recomrended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits

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

| CEA S-84-608 (2007) Tel ecommuni cati ons Cable, Filled
Pol yol efin I nsul ated Copper Conduct or

| NTERNATI ONAL TELECOMMUNI CATI ON UNI ON (I TU)

| TU H 222.0 (2006; AVD 1 2007; AMD 2 2007; CORR 2009)
I nformati on Technol ogy - Generic Codi ng of
Movi ng Pictures and Associ ated Audio
I nformati on

| TU V. 44 (2000; CORR 1 2002) Pre-published Data
Conpr essi on Procedures

| TU V.92 (2000; ANMD 2001, AMD 2002 and CORR 2003)
Enhancenents to Recommendati on V. 90
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1

1

Series: V, with Anmendnents 1 and 2
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

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

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

U. S. DEPARTMENT OF AGRI CULTURE ( USDA)

RUS Bul | 345-67 (1998) REA Specification for Filled
Tel ephone Cabl es, PE-39

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
47 CFR 15 Radi o Frequency Devi ces

47 CFR 68 Connection of Term nal Equi pnent to the
Tel ephone Net wor k

2 SYSTEM DESCRI PTI ON

2.1 Cener al

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

NOTE: Designer nust show on draw ngs the DTS
selected for each link and the systenms to be

i nterconnected. NEC (e.g., Sections 300.11(A) and
800.5) does not permt conmunication circuits to be
supported by suspended ceiling panels or suspended
ceiling support grids. Thus, give consideration for
proper support of cables and raceways.

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

A half or full duplex wire line data transm ssion system (DTS) for

conmuni cati on between a | ocal device and a central processor shall be
provided. The local device is used to process |ocally generated

i nformati on and communi cates that information to the central processor.

The central processor is a conputer-based systemthat takes the infornmation
received fromthe | ocal processor and processes that information. The DTS
shal | consist of MODEMS (headend and renote) or line drivers, or both,
connected to the local device and the central processor. The MODEMS are
connected by transmi ssion lines and term nal devices such as connectors and
termnal strips. Comunication |inks surge protection and powerline surge
protection shall be provided at both ends of the transnmission Iine. Al
computing devices, as defined in 47 CFR 15, shall be certified to conply
with the requirenents for Cass B conmputing devices and | abel ed as set
forth in 47 CFR 15. Conponents and wiring | ocated in areas where fire or
expl osi on hazards nmay exi st because of flamuabl e gases or vapors, flammble
liquids, conmbustible dust or ignitable fibers or flyings, shall be rated
for the Casses, Divisions, Goups and suitable for the operating
tenperatures and shall be installed in accordance with Chapter 5 of NFPA 70
and as shown.
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1.2.2 El ectrical Requirenents

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

NOTE: The designer will show characteristics of
each vol tage source on the draw ngs.

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

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

1.2.3 Power Line Surge Protection

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

NOTE: The designer will determine if any additiona
i nputs or outputs require surge protection and show
the requirenent for themon the drawings, or in a
schedul e.

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

Al'l equi prent connected to AC circuits shall be protected from power |ine
surges. Equi pnent shall withstand surge test waveforns described in

| EEE C62.41.1 and | EEE C62.41.2. Surge protection devices shall be

sel ected based on voltages and current ratings of conponents to be
protected. Fuses shall not be used for surge protection.

1.2.4 Conmmuni cations Circuit Surge Protection

Al'l conmuni cati ons equi pnent shall be protected agai nst surges induced on
any communi cations circuit. All cables and conductors which serve as
conmuni cations circuit between the |ocal processor and the centra

processor shall have surge protection devices installed at each end.
Protection shall be provided at the equipnent and additional triple

el ectrode gas surge protectors rated for the application on each wireline
circuit shall be installed within 1 m 3 feet of the building cable
entrance. Surge protection devices shall be sel ected based on voltages and
current ratings of components to be protected. Fuses shall not be used for
surge protection. The inputs and outputs shall be tested in both nornal
node and common node using the foll owi ng two wavef orns:

a. Awaveformwith a 10 mcrosecond rise tinme, a 1000 m crosecond
wi dt h, a peak voltage of 1500 volts and a peak current of 60 anperes.

b. A waveformwith an 8 mcrosecond rise time, a 20 m crosecond
waveform a peak voltage of 1000 volts and a peak current of 500
anperes.

1.3 DELI VERY OF TECHNI CAL DATA

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: The wireline DIS will be used with either the
el ectronic security systens (ESS), small intrusion
detection system (I1DS), closed circuit television
systens (CCTV) the utility nonitoring control system
(UMCS), the power nonitoring system or the

supervi sory control and data acquisition (SCADA)
system The designer will select the system and
supply the correct section title where appropriate:
Section 28 16 00.00 20 BASI C | NTRUSI ON DETECTI ON
SYSTEMS (I DS), Section 28 20 00.00 20 COMVERCI AL
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| NTRUSI ON DETECTI ON SYSTEMS (I DS), Section

28 20 01.00 10 ELECTRONI C SECURI TY SYSTEM Secti on
28 16 01.00 10 SMALL I NTRUSI ON DETECTI ON SYSTEM or
Section 28 23 23.00 10 CLCSED CIRCUI T TELEVI SI ON
SYSTEMS.

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

Al items of technical data which are specifically identified in this
specification will be delivered strictly in accordance with the CONTRACT
CLAUSES, SPECI AL CONTRACT REQUI REMENTS, Section 01 33 00 SUBM TTAL
PROCEDURES and the Contract Data Requirenments List, DD Form 1423, which is
attached to and made a part of this contract. Technical data subnmitted
shal |l be coordinated with the requirenents of Section [__ ]. Al data
delivered shall be identified by reference to the particular specification
par agr aph agai nst which it is furnished [__ ] hard copies and [__

el ectronic copies (CD-ROMor DVD-R) of the Technical Data Package(s) shall
be subnitted.

1.3.1 G oup | Technical Data Package
1.3.1.1 Syst em Dr awi ngs
The data package shall include the foll ow ng:
a. Data Transni ssion system bl ock di agram

b. MODEMS or line drivers or both, installation, block diagranms, and
wiring diagrans.

c. MODEMS or line drivers or both, physical |ayout and schenatics.
d. Details of connections to power sources, including grounding.
e. Details of interconnection with served system conponents.

f. Details of surge protection device installation.

g. Details of cable splicing and connector installation.

h. Details of underground, aerial, and nessenger cable installation on
pol es, cable entrance to buil di ng.

1.3.1.2 Manuf acturers' Data

The data package shall include manufacturers' data for all materials
including field and system equi prrent provided under this specification.

1.3.1.3 DTS Description and Anal yses

The data package shall include complete system descriptions, analyses, and
cal culations used in selecting equi pment required by these specifications.
Descriptions and cal cul ations shall show how the equi pment will operate as
a systemto neet the perfornmance of this specification. The data package

shal | include the foll ow ng:

a. MODEM or line driver receive and transnit |evels, signal-to-noise
rati o cal cul ati ons and assumed | osses in decibels (dB) on each

communi cation circuit. Use manufacturer's m ni num and naxi mum

signhal -to-noise ratio (db) of the actual equi pnment being furnished for
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t he DTS
b. Conmuni cati on speed and protocol description

c. Data transni ssion system expansi on capability and nmethod of
i mpl enent ati on.

1.3.1.4 Certifications

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

1.3.2 G oup Il Technical Data Package

Verify that site conditions are in agreenent with the design package.
Submit a report to the Governnent docunenting changes to the site, or
conditions that affect performance of the systemto be installed. For
those changes or conditions which affect systeminstallation or
performance, provide (with the report) specification sheets, or witten
functional requirenents to support the findings, and a cost estimate to
correct the situation. Do not performany corrections without witten
perm ssion fromthe Governnent.

1.3.3 Group |1l Technical 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: |Insert section nunber and title for the
speci fication.

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

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

equi pnent required, length of factory test, and |ocation of the factory
test/predelivery test. The procedures shall explain in detail

st ep- by-step, actions and expected results to denonstrate conpliance with
the requirenents of this specification, and the nmethods for simulating the
necessary conditions of operation to denpnstrate performance of the

system Deliver the test plan for the factory test/predelivery test to the
Government. After receipt of witten approval of the test plan, deliver
the factory test/predelivery test procedures to the Governnent for

approval. After receipt of witten approval of the factory
test/predelivery test procedures, the Contractor may schedul e the factory
test/predelivery test.

1.3.4 Group |V Techni cal Data Package

1.3.4.1 Performance Verification Testing and Endurance Testing Data

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: |Insert section nunber and title for the
appropriate specifications.

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

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 perforned, and other pertinent
informati on such as specialized test equi pnment required, and | ength of
performance verification test. The test procedures shall explain in
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detail, step-by-step actions and expected results to denonstrate conpliance
with the requirenents of this specification. Deliver test plans for the
performance verification test and endurance test to the Governnent. After
receipt of witten approval of the test plans, deliver the performance
verification test and endurance test procedures for approval. Witten
approval by the Governnent of the perfornmance verification test procedures
shal | be one of the prerequisites for comrencing the performance
verification test as specified.

1.3.4.2 Operation and Mai ntenance Data

A draft copy of the operation and nai ntenance data, shall be delivered to
the Government 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 nmanual fornmat 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

1.3.5.1 Manual s

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

Fi nal copies of the manuals bound in hardback, |oose-leaf binders, shall be
delivered to the Governnent within 30 days after conpleting the endurance
test. The draft copy used during site testing shall be updated with any
changes required prior to final delivery of the manuals. Each manual's
contents shall be identified on the cover. The manuals shall include the
nanes, addresses, and tel ephone nunbers of each subcontractor installing
equi prent and systens, and of the nearest service representative for each
item of equi pmrent and each system The manuals shall have a table of
contents and tab sheets. Tab sheets shall be placed at the begi nning of
each chapter or section and at the begi nning of each appendi x. The fina
copi es delivered after conpletion of the endurance test shall include all
nodi fications made during installation, checkout, and acceptance. Manuals
delivered shall include:

a. Functional Design Manual: [2] [___ ] copies [1] [___ ] CD-ROMor
DVR- R

b. Hardware Manual: [2] [___ ] copies [1] [___ ] CO-ROMor DVR-R

c. Maintenance Manual: [2] [___ ] copies [1] [____ ] CO-ROMor DVR-R
d. Qperator's Manual: [6] [___ ] copies [1] [____ ] COOROMor DVR-R

1.3.5.2 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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1

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.

.3.5.3 Har dwar e Manua

A manual describing all equipnent furnished, including:
a. Ceneral description and specifications
b. Installation and checkout procedures.
c. Equi prment electrical schematics and [ ayout draw ngs.
d. Data transm ssion system schematics.
f. Manufacturer's repair parts list indicating sources of supply.

g. Interface definition.

.3.5.4 Qperator's Manual

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

.3.5.5 Mai nt enance Manual

The mai ntenance manual shall include descriptions of maintenance for al
equi prent i ncluding i nspection, provide preventive naintenance, fault

di agnosi s, and repair or replacenent of defective conponents. Software
description, use of all diagnostic tools, |oading software on the system
and to the nmenmory shall be included.

.3.6 Group VI Technical Data Package

The Group VI Technical Data Package shall consist of the as-built draw ngs
revised to include systemrevisions and nodifications. Copies of the
updat ed as-built drawi ngs shall be delivered to the Government follow ng
approval of the PVT and endurance test.

4 ENVI RONMVENTAL REQUI REMENTS

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

NOTE: Sel ect equi pnent and cabl e tenperature
ratings within ambient tenperature conditions at the
project location. State additional requirenments
when anbi ent conditions are nore extreme than

manuf acturers' equi pnent ratings (e.g. confornal
coatings for 100% relative hunmidity or condensing

at nospheres, enclosure heaters or coolers, etc.).

The designer will show hazardous (classified)
environnental area(s), type of hazard(s) and hazard
classification (Class I, Il, or Ill or conbination

Division 1 or 2; Goups AL B, C, D E F, or Gor
conbi nations; and operating tenperatures). Wenever
possi bl e, avoid placenent of equi pnent and cabl es

wi thin the hazardous location to reduce installation
costs, and to sinplify maintenance.

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
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Equi pnrent and cable to be used indoors shall be rated for continuous
operation under anbient environmental conditions of O to 50 degrees C 35 to
122 degrees F dry bulb and 10 to 95 percent relative humdity,
noncondensi ng. Equi pnent and cable to be used outdoors shall be rated for
conti nuous operation under anbient environmental conditions of minus 40 to
plus 70 degrees C minus 40 to plus 158 degrees F and humidity of up to 100
percent condensing or as nornmally encountered for the installed | ocation.
Al'l equi prent shall be rated for continuous operation under the anbient

vi bration conditions encountered for the installed | ocation. Conponents

| ocated in areas where fire or explosion hazards may exist because of

fl ammabl e gases or vapors, flammable |iquids, conbustible dust or ignitable
fibers or flyings, shall be rated and installed in accordance w th Chapter
5 of NFPA 70 and as shown.

PART 2 PRODUCTS

2.

2.

1 COMVUNI CATI ONS EQUI PMENT

Conmuni cati ons equi pnent for circuits between sensors and field processors,
and between the field processors and central processor, shall be capabl e of
transmtting data within the error rate specified over the distances

shown. For wireline equipnent, the maxi num permnissible error rate shall be
1 in 100, 000.

1.1 Modens

[ MODEMS shall conformto |ITU H 222.0 for a data rate of at |east 9600 bits
per second (bps)] [ MODEMS shall provide and operate at 48,000 bps, both
upstream and downstream full duplex on circuits using asynchronous

conmmuni cations. MODEM shall have error detection auto answer/autodial, and
call-in-progress detection. The MODEM shall neet the requirenents of

| TU V.92 and | TU V.44 for data conpression standards, and shall be suitable
for operating on unconditioned voice grade tel ephone Iines in conformance
with 47 CFR 68.]

.1.2 Li ne Drivers

Line drivers shall transmit data at a m ni mum of 9600 bps over the

di stances as shown, and be conpatible with the selected or existing

wi reline nodens and tel ecomuni cations equi prrent that is operational at the
installation.

2 W RELI NE CABLE

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The National Electrical Code has changed the
classification of data cable from"Appliance Wring
Material" to "Building Wre."

The designer shall closely coordinate the draw ngs
with the specifications to nmake sure that the nunber
of pair and gauge size of conductors required by the
design is available through the RUS program |If not
avai l abl e, delete references to RUS and specify a
cable type (e.g., Type TC) that is suitable for
installation in danp or wet |ocations.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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2.

Wreline cable shall be insulated solid copper type conformng to the

foll owi ng specifications. A mnimmof No. 22 AWG shall be used for al
applications. All interior cables' insulation and jacketing material shal
not contain any poly vinyl chloride (PVC) conpounds.

2.1 Cabl e Conponents

Al'l cable conmponents shall be able to withstand the environment the cable
is installed in for a mnimum of 20 years.

. 2.2 Under ground Cabl e

Under ground cabl e as specified in | CEA S-84-608 covers nechani cal and
electrical requirenments for filled, polyolefin insulated, copper conductor
tel econmuni cati ons cable. It provides alternative choices for type of
insulation, type of filling conpound, core |ay-ups, color code, sheath
design (shielding materials, single or double jackets, and jacket

thi ckness), and screened or non-screened core.

.2.3 Aerial Cable

Aerial cable as specified in | CEA S-84-608 covers nechanical and electrica
requirenents for filled, polyolefin insulated, copper conductor

tel econmuni cations cable. It provides alternative choices for type of
insul ation, type of filling conpound, core |ay-ups, color code, sheath
design (shielding materials, single or double jackets, and jacket

thi ckness), and screened or non-screened core.

.2.4 Direct Burial Cable

Direct burial cable as specified in RUS Bull 345-67 covers nechani cal and
electrical requirenments for filled, polyolefin insulated, copper

conductor. It provides alternative choices for type of insulation, type of
arnor jacket, filling conpound, core |lay-ups, color code, sheath design
(shielding materials, single or double jackets, and jacket thickness), and
screened or non-screened core.

.2.5 Interior Cable

Interior cable, as specified in NFPA 70 covers nechanical and electrica
requirenents for filled, polyolefin insulated copper conductor

conmuni cations cable. It provides alternative choices for type of

i nsul ation, type of jacket, filling conpound, core |ay-ups, color code,
sheat h design (shielding materials, single or double jackets, and jacket

thi ckness), and screened or non-screened core. All interior cables
insulation and jacketing material shall not contain any poly vinyl chloride
(PVC) conpounds

.3 RACEWAY SYSTEMS

Raceway systens 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 and install ed.

4 ENCLOSURES

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: The designer will show the specific type of
encl osure required on the draw ngs.
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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. Provide netallic enclosures to house the
wireline DTS equi prent. The encl osures shall be as specified or shown.

.4.1 Interior

Encl osures to house wireline DTS equipnment in an interior environnent shal
neet the requirenments of NEMA 250, Type 12.

.4.2 Exteri or

Encl osures to house wireline DTS equiprment in an outdoor environnment shal
neet the requirenments of NEMA 250, Type 4.

.4.3 Corrosi on Resi st ant

Encl osures to house wireline DTS equiprment in a corrosive environnent shal
neet the requirenments of NEMA 250, Type 4X

.4.4 Hazar dous Envi r onnment

Encl osures in a hazardous environment shall neet the requirenents as
specified in paragraph ENVI RONVENTAL REQUI REMENTS.

.5 VESSENGER CABLE

A nmessenger cable systemto support all aerial cable shall be furnished and
installed. The nmessenger system shall include all guys, hardware and
appurtenances needed to install the nessenger cable. The messenger system
shal | be capabl e of supporting the weight of the DTS cable with the

requi red nmessenger cabl e tensioning without exceeding 30 percent of its
rated breaking strength under 16 degrees C 60 degrees F conditions of no
ice and no wind. The nmessenger shall be sized so that ice and wi nd | oadi ng
normal |y encountered at the site does not cause the nessenger to exceed 50
percent of its rated breaking strength. All appurtenances, guys, and
hardware shall be sized to exceed the required strength of the nessenger
cable. Messenger cables shall be gal vani zed zinc coated steel or al um num
clad steel.

.6 TAMPER PROVI S| ONS

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Use this paragraph when using this section
with Small Intrusion Detection Systens.
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Encl osures, cabinets, housings, boxes, raceways, conduits, and fittings of
every description having hinged doors or renovable covers, and which
contain any part of the DTS circuit, connection, splices, or power
supplies, shall be provided with cover operated, corrosion-resistant tanper
switches, arranged to initiate an al arm signal when the door or cover is
noved. Tanper switches shall be mechanically mounted to naxim ze the
defeat tine when encl osure covers are opened or renoved. The encl osure and
the tanper switch shall function together to disallow direct |ine of sight
to any internal conponents and tanpering with the switch or the circuits
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before the switch activates. Tanper switches shall be inaccessible unti
the switch is activated; have mounting hardware conceal ed so that the

| ocation of the switch cannot be observed fromthe exterior of the

encl osure; be connected to circuits which are under electrical supervision
at all tines, irrespective of the protection nbde in which the circuit is
operating; shall be spring | oaded and held in the closed position by the
door cover; and shall be wired so that they break the circuit when the door
or cover is disturbed. Tanper switches on the doors which nust be opened
to nmake routine mai ntenance adjustnents to the systemand to service the
power supplies shall be push/pull-set, automatic reset type.

2.6.1 Encl osure Covers

Covers of pull and junction boxes provided to facilitate installation of
the system need not be provided with tanper switches if they contain no
splices, connections, or power supplies, but shall be protected by tack
wel di ng or brazing the covers in place. Zinc |labels shall be affixed to
such boxes indicating they contain no connections. These |abels shall not
indicate that the box is part of the security system

2.6.2 Condui t - Encl osure Connecti ons

Al'l conduit-encl osure connections shall be protected by tack wel ding or
brazing the conduit to the enclosure. Tack welding or brazing shall be
done in addition to standard conduit-encl osure connecti on nethods as
described in NFPA 70.

2.6.3 Locks and Key-Lock Switches

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: Either round key or conventional key type

| ocks as defined in this specification are
acceptable. Selection should be based on hardware
availability at the tine of design

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

2.6.3.1 Locks

Al locks required to be installed on system encl osures for naintenance
pur poses shall be UL listed, [round-key type, with three dual, one
nmushroom and three plain pin tunblers] [or] [conventional key type |ock
havi ng a conbi nation of five cylinder pin and five-point three position
side bar]. Keys shall be stanped "U. S. GOVT. DO NOT DUP." The | ocks shal
be so arranged that the key can only be w thdrawn when in the | ocked
position. Al maintenance | ocks shall be keyed alike and only two keys
shall be furnished for all of these |ocks.

2.6.3.2 Key- Lock- Operated Swit ches

Al'l key-lock-operated switches required to be installed on system
components shall be UL listed, [round-key type, with three dual, one
mushroom and three plain pin tunblers] [or] [conventional key type |ock
havi ng a conbi nation of five cylinder pin and five-point three position
side bar]. Keys shall be stanped "U. S. GOVT. DO NOT DUP."

Key- 1 ock-operated switches shall be two position, with the key renovable in
either position. Al key-lock-operated switches shall be keyed differently
and only two keys shall be furnished for each key-I|ock-operated-sw tch.
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PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Syst em 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 ssion system shall be provided. Loading coils shal
not be installed on cables provided for use with line drivers.

1.1 Encl osure Penetrations

Encl osure penetrations shall be fromthe bottom unl ess the system design
specifically requires penetrations fromother directions. Penetrations of
interior enclosures involving transitions of conduit frominterior to
exterior, and all penetrations on exterior enclosures shall be sealed with
rubber silicone sealant to preclude entry of water. The conduit riser
shall terminate in a hot-dipped gal vani zed netal cable termnator. The
term nator shall be filled with an approved seal ant as recommended by the
cabl e manufacturer, and in such a manner that the cable is not damaged.

.1.2 Interior Electrical Wrk

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

NOTE: Wreline DTS cable should not be used for, or
routed through, Sensitive Conpartnented | nformation
Facilities (SCIFs). The designer will not show any
wireline DTS cable routed through a SCIF. The

desi gner should check DCID 1/21 for further
direction.
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Except as otherw se specified, interior electrical work shall be installed
as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM and as
shown. |In locations where corrosion and soil conditions are a concern
seek approval from Governnment before using steel or rigid gal vanized
condui t.

.1.3 Exterior Electrical Wrk

.1.3.1 Under gr ound

Except as otherw se specified, underground el ectrical and conmuni cati ons
work shall be installed as specified in Section 33 70 02. 00 10 ELECTRI CAL
DI STRI BUTI ON SYSTEM UNDERGROUND and as shown.

a. Mninumburial depth for cable shall be 762 nmr 30 inches, but not
| ess than the depth of the frost line.

b. Where direct burial cable will pass under sidewal ks, roads, or other
paved areas, the cable shall be placed in mnimmr 25 mr 1 inch dianmeter
zinc coated steel, rigid galvanized, or schedule 40 conduit or concrete
encased PVC. Conduit may be installed by jacking or trenching, as
approved.

c. Al buried cable shall be placed below a mnimumr 76.2 mr 3 inch w de
plastic warning tape buried in the same trench or slot. The tape shal
be 300 mr 12 inches above the cable. The warning tape shall be
continuously inprinted with the words "WARNI NG - COVMJUNI CATI ON CABLE
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BELOW at not nore than 1.2 nm 48 inch intervals. The plastic tape
shall be acid and al kali resistant polyethylene film 76.2 nmr 3 inches
wide with a mninumthickness of 102 nicroneters 0.004 inch. Tape
shall have a mininmumstrength of 12.1 MPa 1750 psi |engthw se and 10. 3
MPa 1500 psi crosswi se.

d. Transitions from underground cable to aerial cable shall be as
specified in paragraph CONNECTI ONS BETWEEN AERI AL AND UNDERGROUND
SYSTEMS in Section 33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON

e. Splices shall be installed in cable boxes. A cable length of at
least 1 m 3 ft shall be provided in each splicing |ocation for future
cabl e rel ocation, splicing, and re-racking. All splice enclosures
(manhol es, handhol es, above-ground pedestals, etc.) shall have a
length, width, and depth of at least twice (2X) the initial size

requi renent ot accommodate future systemwork (i.e., splices). Al
cabl e ends shall be protected at all tinmes with end caps except during
actual splicing. During the splicing operations, neans shall be
provided to protect the unspliced portions of the cable fromthe

i ntrusion of noisture and other foreign matter

f. For cable installed in duct 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

pl ayed off the reel. As the cable is played off the reel, it shall 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 internediate manholes. Dynanoneters
or load-cell instrunments 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 mechanical stress placed upon a cable during
installation shall be such that the cable is not twi sted or stretched.

3.1.3.2 Aerial Cabl es

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

NOTE: Aerial cable should be installed on existing
pol es where hei ght, clearance requirenents, and
structure | oading allow addition of cables. \Where
this is not possible, requirenents for new poles
nmust be shown on drawi ngs. Installations will conply
with ANSI C2 and NFPA 70.

Common | ashi ng machi nes provide 1 turn per 380
linear nm (15 linear inches) in a single pass, which
is acceptable for locations where | oading due to
weat her conditions is noderate. Oher |ocations may
require multiple passes with the |ashi ng nachi ne.

The designer will verify local electrica
installation requirenents to deternmne if new
groundi ng conductors and el ectrodes are required at
each nessenger cabl e ground connection and wil |
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select the first, or second, or both bracketed
entries as determned to be necessary.

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

Except as otherw se specified or shown, aerial comrunications work shall be
installed as specified in Section 33 71 01 OVERHEAD TRANSM SSI ON AND
DI STRI BUTI ON

a. Messanger cable System

Furnish and install a nessenger cable systemto support aerial cables.
Messengers shall be attached to poles with approved clanps with not
less than 15.9 nmr 5/8 inch through bolts. Messenger cable tensioning
shal |l not exceed 30 percent of its rated breaking strength under 16
degrees C 60 degrees F conditions of no ice and no wind. The nessenger
cabl e shall be stressed prior to lashing the cables to a tension higher
than the final tension. This will prestretch the cable and ensure that
there are mninmumvariations fromthe cal cul ated val ues when the
nmessenger is dead-ended under its final tension and sag. Messengers
shal | be grounded and guyed at all corners, dead-ends, entrances to
each facility, and grounded at intervals not exceeding 305 nm 1000 feet.
[ New groundi ng conductors and el ectrodes shall be provided at each
ground connection.] [Were grounding connections are made in the
vicinity of existing groundi ng conductors and el ectrodes, the grounding
connection may be made by a bolted or wel ded connection to the existing
groundi ng conductor.] Gound conductors shall be soft drawn copper,
having a current capacity of at |east 20 percent of that of the
nessenger to which it is connected. Gound conductors shall not be
snal l er than No. 6 AWG  The ground conductor shall be connected to a
copper or copper-clad steel ground rod not less than 19.1 mr 3/4 inch
in dianmeter, and |length shall be as needed to achieve the specified
ground resistance. After installation is conmpleted, the top of the
ground rod shall be approximtely 300 nr 1 foot bel ow fini shed grade.
The ground conductor shall be protected by hal f-round wood, plastic, or
fiber nolding fromthe ground to a point at least 2.4 nm 8 feet above
the ground. Gound resistance shall be neasured in normally dry

condi tions, not |less than 48 hours after a rainfall, and the tota
ground resi stance shall not exceed [25] | ] ohns.

b. Transitions fromAerial Cable to Underground: Transitions from
aerial cable to underground cable shall be as specified (and consi stent
with those specified) in CONNECTI ONS BETWEEN AERI AL AND UNDERGROUND
SYSTEMS in Section 33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON

c. Aerial Cable Splices: Al splices in aerial cable shall be within 1
n 3 feet of a pole and placed inside a watertight enclosure. Drip

| oops shall be forned at the cable entrance to the enclosure. Lashing
clamps shall be placed within 300 nm 12 i nches of the encl osure.

d. Lashing Wre: Lashing wire shall be wound tightly around both the
conmuni cati on cabl e and the nessenger cable by machi ne nmethods. The

| ashing wire shall have a minimumof 1 turn per 380 |inear mr 15 |i near
i nches and not | ess than the nunber of turns per linear mr |inear foot
that is recomrended by the cable manufacturer for the di stance between
cabl e support points and the conbined ice and wi nd | oadi ng and extremne
wi nd | oadi ng specified or normally encountered for the installed

| ocation. Lashing clanps shall be placed at all poles and splices.

e. Stress Loops: Loops shall be forned in the aerial DTS cable at al
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3.

poi nts of connection and at all poles to prevent damage fromtherna
stress and wind | oading. The DTS 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 clearance of installed cabling shall be as
shown.

f. Enclosure Penetrations: Al enclosure penetrations shall be from
the bottom and shall be sealed with rubber silicone sealant to preclude
the entry of water.

g. ldentification and Labeling: Supply identification tags or |abels
for each cable. The labeling format shall be identified and a conplete
record shall be provided to the Governnent with the fina

docunentati on. Each cable shall be identified by type of signal being
carried and termi nation points. All l|abels shall be non-fadi ng when
exposed to noisture, sunlight, soil mnerals, chenicals, and other

envi ronnental el ements.
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NOTE: The designer will include the data listing

the | oading conditions, including radial thickness
of ice, horizontal wi nd pressure, and tenperature,
for both conbined ice and wind | oadi ng and extrene
wi nd | oadi ng encountered at the project site.
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h. Design Paraneters

The followi ng conditions to be encountered at this installation are as
fol |l ows:

aa. Conbined Ice and wi nd | oadi ng:

(1) radial thickness of ice [ ] mm inch
(2) horizontal wind pressure [ ] Pa psf
(3) constant to be added to the resultant [__ ] N lb/ft

bb. Extrenme w nd | oadi ng:
(1) velocity pressure exposure coefficient, wire [

(2) basic wind speed [ ] mMs m/h
(3) gust response factor, wire [____ ]
(4) inportance factor [1.0] [___ ]
(5) shape factor [1.0] [___ ]

2 TESTI NG

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

2.1 Wre Line Test

Test each wire line pair. Prepare reports containing test results and
shall certify in the reports confornance to the followi ng requirenents.

.2.1.1 At t enuati on

Measurenents shall be made with test tone of 1004 Hz at 0 dBm Attenuation
distortion not to exceed mnus 3 dBto plus 12 dB from 300 to 3,000 Hz, and
mnus 2 dB to plus 8 dB from500 to 2,500 Hz referenced to the attenuation
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of the 1004 Hz test tone. Attenuation at 1004 Hz of |ess than 40 dB.

3.2.1.2 Envel ope Del ay

Envel ope del ay distortion shall be no greater than 1,750 m croseconds over
a range of 800 to 2,600 Hz.

3.2.1.3 I nsul ati on Resi stance

Insul ation resistance wire to wire of wireline pair of at |east 16,093
nmegohm kn 10, 000 megohm mi | es neasured at 22 degrees C 72 degrees F

3.2.1.4 Loop Resi stance
Loop resistance of |ess than 1,500 ohms.

3.2.2 Contractor's Field Test
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NOTE: Designer nust insert the title of the
appropriate specification.
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Verify conpl ete operation of the DTS during Contractor's Field Testing as
specified in Section [__ ]. Field test shall include a bit error rate
test. Performthe test by sending a m ni mum of 100,000 bits of data on
each communi cation |link and nmeasuring errors. The bit error rate shall be
not greater than 1 out of 100,000 for each link. Prepare a report
containing results of the field test.

3.2.3 Verification Test and Endurance

The wire line data transm ssion systemshall be tested during the
Performance Verification Test and Endurance Test as specified in Section

-- End of Section --

SECTION 27 15 19.00 10 Page 19



