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DEFI NI TI ONS

Anerican National Standards Institute (ANSI): A private sector
st andards coordi nati ng body which serves as the United States
source and information center for all American National

St andar ds.

acity: As defined in the ANSI/National Fire Protection
Assocl ation (NFPA) 70-1999, National Electrical Codel (NECH):
The current in anperes that a conductor can carry continuously
under the conditions of use without exceeding its tenperature
rating. (Reprinted with perm ssion from NFPA 70-1999, the
Nat i onal El ectrical Codell, Copyright 1998, National Fire
Protection Association, Quincy, MA 02269. This reprinted
material is not the conplete and official position of the
National Fire Protection Association, on the referenced subject
which is represented only by the standard in its entirety.) The
Nati onal Electrical Codell and NECL are registered tradenmarks of
the National Fire Protection Association, Inc., Quincy, MA 02269.

Bondi ng (Bonded): As defined in the ANSI/NFPA 70-1999, NECL:
The permanent joining of nmetallic parts to forman electrically
conductive path that will ensure electrical continuity and the
capacity to conduct safely any current likely to be inposed.
(Reprinted with perm ssion from NFPA 70-1999, the National

El ectrical Codel, Copyright[ 1998, National Fire Protection
Associ ation, Quincy, MA 02269. This reprinted material is not
the conplete and official position of the National Fire
Protection Association, on the referenced subject which is
represented only by the standard in its entirety.)

Bondi ng Harness Wre: A reliable electrical conductor
purposefully connected between netal parts which are required to
be electrically connected (bonded) to one another to ensure the
metal parts are at simlar electrical potential.

Bui | ding Entrance Termnal (BET): A BET is conprised of a
housi ng sultable tor 1 ndoor and outdoor installation which
cont ai ns qui ck-connect or binding post termnals for term nating
bot h tel econmuni cati ons service cable conductors and inside

W ring cable conductors. The BET also includes primary station
protectors and a neans of termnating the netallic shields of
service entrance cabl es.

Demarcation Point (DP): As defined in the Federal Communi cations
Comm ssion (FCC) rules in 47 Code of Federal Regul ations (CFR)
part 68: The point of demarcation or interconnection between

t el ecomruni cati ons conpany conmuni cations facilities and term nal
equi pnent, protective apparatus, or wiring at a subscriber's
premses. Carrier-installed facilities at, or constituting, the
demarcation point shall consist of wwre or a jack conformng to
subpart F of 47 CFR part 68. "Prem ses" as used herein generally
means a dwelling unit, other building or a legal unit of real
property such as a lot on which a dwelling unit is |ocated, as
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determ ned by the tel ecomrunications conpany's reasonabl e and
nondi scrim natory standard operating practices. The "m nimum
point of entry" as used herein shall be either the closest
practicable point to where the wiring crosses a property line or
the cl osest practicable point to where the wiring enters a

mul tiunit building or buildings. The tel econmunications
conpany's reasonabl e and nondi scri m natory standard operating
practices shall determ ne which shall apply. The

t el ecomruni cati ons conpany is not precluded from establishing
reasonable clarifications of nultiunit prem ses for determ ning
whi ch shall apply. Miltiunit prem ses include, but are not
limted to, residential, comercial, shopping center, and canpus
si tuations.

a. Single Unit Installations: For single unit
installations existing as of August 13, 1990, and
installations installed after that date, the DP shall be a
point wthin 12 inches (in.) [305 mllinmeters (nm] of the
primary protector, where there is no protector, within

12 in. (305 mM) of where the tel econmunications wire enters
the custoner's prem ses.

b. Miltiunit Installations: (1) In nultiunit prem ses
exi sting as of August 13, 1990, the DP shall be determ ned
in accordance with the local carrier's reasonable and

nondi scrim natory standard operating practices. Provided,
however, that where there are nmultiple DPs wthin the

mul tiunit prem ses, a DP for a custoner shall not be further
inside the custoner's prem ses than a point 12 in. (305 mm
fromwhere the wiring enters the custonmer's prem ses.

(2) Inmultiunit premses in which wiring is installed
after August 13, 1990, including additions, nodifications,
and rearrangenents of wiring existing prior to that date,
the tel ecommuni cations conpany may establish a reasonabl e
and nondi scrimnatory practice of placing the DP at the

m ni mum point of entry. |[If the tel ecommunications conpany
does not elect to establish a practice of placing the DP at
the m ni num point of entry, the nultiunit prem ses owner
shall determne the |ocation of the DP or DPs. The

mul tiunit prem ses owner shall determ ne whether there shal
be a single DP for all custonmers or separate such |ocations
for each customer. Provided, however, that where there are
multiple DPs within the multiunit prem ses, a DP for a
custoner shall not be further inside the custoner's pren ses
than a point 12 in. (305 mm fromwhere the wiring enters
the custoner's prem ses.

Eligible Country: Any country that applies with respect to the
United States an agreenment ensuring reciprocal access for United
States products and services and United States suppliers to the
mar kets of that country, as determned by the United States Trade
Representati ve.
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Fuse Link: As defined in the ANSI/NFPA 70-1999, NECO: A fine
gauge section of wire or cable that serves as a fuse (that is,
open-circuits to interrupt the current should it becone
excessive) that coordinates with the tel ecommunications cable and
wire plant, and protective devices. (Reprinted with perm ssion
from NFPA 70-1999, the National Electrical Codel, CopyrightOd
1998, National Fire Protection Association, Quincy, MA 02269.
This reprinted material is not the conplete and official position
of the National Fire Protection Association, on the referenced
subj ect which is represented only by the standard in its
entirety.)

G oundi ng Conductor: As defined in the ANSI/NFPA 70-1999, NECO:
A conduct or used to connect equi pnent or the grounded circuit of
a wring systemto a grounding el ectrode or el ectrodes.
(Reprinted with perm ssion from NFPA 70-1999, the National

El ectrical Codell, Copyright 1998, National Fire Protection
Associ ation, Quincy, MA 02269. This reprinted material is not
the conplete and official position of the National Fire
Protection Association, on the referenced subject which is
represented only by the standard in its entirety.)

Listed: As defined in the ANSI/NFPA 70-1999, NECO: Equi pnent,
materials, or services included in a |ist published by an
organi zati on acceptable to the authority having jurisdiction and
concerned of products or services, that maintains periodic

i nspection of production of listed equipnent or materials or
peri odi ¢ eval uati on of services, and whose listing states that
ei ther the equipnment, material, or services neets identified
standards or has been tested and found suitable for a specified
purpose. (Reprinted with perm ssion from NFPA 70-1999, the
Nat i onal El ectrical Codell, Copyright 1998, National Fire
Protection Association, Quincy, MA 02269. This reprinted
material is not the conplete and official position of the
National Fire Protection Association, on the referenced subject
which is represented only by the standard in its entirety.)

Manuf actured Hone: As defined in the ANSI/NFPA 70-1999, NECU:

A Tactory-assenbled structure or structures that bears a | abel
identifying it as a manufactured honme that is transportable in
one or nore sections, that is built on a permanent chassis and
designed to be used as a dwelling with or without a permanent
foundati on where connected to the required utilities, and

i ncl udes the plunbing, heating, air conditioning, and electric
systens contained therein. Unless otherwise indicated, the term
"mobi | e honme" includes manufactured hones. Fine Print Note (FPN)
No. 1: See the applicable building code for definition of the
term permanent foundation. FPN No. 2: See 24 CFR part 3280,
Manuf act ured Honme Construction and Safety Standards, of the
Federal Departnent of Housing and Urban Devel opnent for
additional information on the definition. (Reprinted with

perm ssion from NFPA 70-1999, the National Electrical Codel],
Copyright0 1998, National Fire Protection Association, Quincy,
MA 02269. This reprinted material is not the conplete and
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official position of the National Fire Protection Association, on
the referenced subject which is represented only by the standard
inits entirety.)

Mobi |l e Hone: As defined in the ANSI/NFPA 70-1999, NECO: A
ractory-assenbl ed structure or structures transportable in one or
nmore sections, that is built on a permanent chassis and desi gned
to be used as a dwelling without a permanent foundation where
connected to the required utilities, and includes the plunbing,
heating, air-conditioning, and electric systens contai ned
therein. Unless otherw se indicated, the term "nobile hone"

i ncl udes manufactured honmes. (Reprinted with perm ssion from
NFPA 70- 1999, the National Electrical Codel, Copyrightd 1998,
National Fire Protection Association, Quincy, MA 02269. This
reprinted material is not the conplete and official position of
the National Fire Protection Association, on the referenced

subj ect which is represented only by the standard in its
entirety.)

Mot or Honme: As defined in the ANSI/NFPA 70-1999, NECO: A
vehicular unit designed to provide tenporary living quarters for
recreational, canping, or travel use built on or permanently
attached to a self-propelled notor vehicle chassis or on a
chassis cab or van that is an integral part of the conpleted
vehicle. (Reprinted with perm ssion from NFPA 70-1999, the
Nat i onal El ectrical Codell, Copyright 1998, National Fire
Protection Association, Quincy, MA 02269. This reprinted
material is not the conplete and official position of the
National Fire Protection Association, on the referenced subject
which is represented only by the standard in its entirety.)

Network Interface Device (NND): A NID is conprised of a housing
sul table tfor outdoor 1nstallation which contains a conpartnent
accessi ble by only tel ecommuni cati ons enpl oyees whi ch includes a
primary station protector and the neans for term nating

t el ecommuni cati ons service wire conductors and netallic shields,
and a conpartnent accessi ble by custoners which includes an RJ-11
plug and jack of the type specified in FCCrules in 47 CFR part
68.

Primary Station Protector: An assenbly which conplies with RUS
Bul l'etin 345-39, RUS Specification for Tel ephone Station
Protectors.

Qualified Installer: A person who has extensive installation
experi ence, conplete know edge and understanding of RUS Bulletin
1751F- 805, Electrical Protection At Custonmer Locations; RUS

Bull etin 1753F- 153 (RUS Form 515d), Specifications and Draw ngs
for Service Installations at Customer Access Locations, and
appl i cabl e portions of the ANSI/NFPA 70-1999, NECO, and
ANSI / | EEE C2- 1997, NESC.
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Recreational Vehicle: As defined in the ANSI/NFPA 70-1999,

NECL]: A vehicular-type unit primarily designed as tenporary
living quarters for recreational, canping, or travel use, which
either has its own notive power or is nounted on or drawn by

anot her vehicle. The basic entities are: travel trailer, canping
trailer, truck canper, and notor hone. (Reprinted with

perm ssion from NFPA 70-1999, the National Electrical Codel],
Copyright 0 1998, National Fire Protection Association, Quincy,

MA 02269. This reprinted material is not the conplete and
official position of the National Fire Protection Association, on
the referenced subject which is represented only by the standard
inits entirety.)

RUS Accepted (Material and Equi pnent): Equi pnment whi ch RUS has
revi ewed and determ ned that:

a. Final assenbly or manufacture of the equipnent is
conpleted in the United States, its territories and
possessions, or in an eligible country;

b. The cost of conponents within the material or equi pnent
manufactured in the United States, its territories and
possessions, or in an eligible country is nore than 50
percent of the total cost of all conponents used in the

mat eri al or equi pnent; and

c. The material or equipnent is suitable for use on systens
of RUS tel ecommuni cati ons borrowers.

RUS Technically Accepted (Material and Equi pnent): Equi pnent
wni ch RUS has reviewed and determned that the material or

equi pnent is suitable for use on systens of RUS

t el ecomruni cati ons borrowers but the material or equi pment does
not satisfy both paragraph (a) and (b) of this definition:

a. Final assenbly or manufacture of the equipnent is
not conpleted in the United States, its territories and
possessions, or any eligible country; and

b. The cost of conponents within the material or equi pnent
manufactured in the United States, its territories and
possessions, or in an eligible country is 50 percent or

| ess than the total cost of all conponents used in the

mat eri al or equi pnent.
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Travel Trailer: As defined in the ANSI/NFPA 70-1999, NECO: A
vehi cular unit, nmounted on wheels, designed to provide tenporary
living quarters for recreational, canping, or travel use, of such
size and weight as to not require special highway novenent
permts when towed by a notorized vehicle and of gross trailer
area | ess than 320 square feet (29.7 square neters). (Reprinted
W th perm ssion from NFPA 70-1999, the National Electrical

Codell, Copyrightd 1998, National Fire Protection Association

Qui ncy, MA 02269. This reprinted material is not the conplete
and official position of the National Fire Protection

Associ ation, on the referenced subject which is represented only
by the standard in its entirety.)

Truck Canper: As defined in the ANSI/NFPA 70-1999, NECO: A
portable unit constructed to provide tenmporary living quarters
for recreational, travel or canping use, consisting of a roof,
fl oor, and sides, designed to be |oaded onto and unl oaded from
the bed of a pick-up truck. (Reprinted wth perm ssion from NFPA
70- 1999, the National Electrical Codel, Copyrightd 1998,
National Fire Protection Association, Quincy, MA 02269. This
reprinted material is not the conplete and official position of
the National Fire Protection Association, on the referenced
subj ect which is represented only by the standard in its
entirety.)
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1. SCOPE

1.1 This standard covers approved net hods of naking service
installations at permanent or nobile home custoner access

| ocations in tel econmunications systens of Rural Uilities
Service (RUS) borrowers. This standard does not cover service
installations at custonmer access |ocations associated with boat
yards or marinas.

1.2 Service installations for custoner access |ocations in boat
yards or marinas shall be performed in accordance with Article
800, Communications Crcuits, of the Anmerican National Standards
Institute/ National Fire Protection Association (ANSI/NFPA) 70-
1999, National Electrical Codeld(NECH). The National Electrica
Codell and NECO are registered trademarks of the National Fire
Protection Association, Inc., Qincy, MA 02269.

1.3 The requirenents in this standard cover facilities of the
type described in the Federal Conmunications Comm ssions (FCC)
rules in 47 Code of Federal Regulations (CFR) part 68 for one and
mul ti-party customer owned prem ses W ring.

2. CENERAL

2.1 For the purposes of this standard, a Network Interface
Device (NID) shall be as defined in the definition section of
this standard and shall contain both a fuseless primary station
protector and a nodul ar plug and jack for each conductor pair, up
to a maxi mumof 11 pairs, and shall be provided by the

t el ecommuni cati ons conpany and used by custoners.

2.2 For the purposes of this standard, a Buil ding Entrance
Term nal (BET) shall be as defined in the definition section of
this standard and shall contain both primary station protectors
and connector termnals for each conductor pair, of 12 or nore
pairs, and shall be provided by the tel ecomuni cati ons conpany
and used by custoners. The prinmary station protectors nay be
ei ther fusel ess or fused.

2.3 The requirenents provided in this standard have been
designed to coordinate with the provisions of the ANSI/NFPA
70-1999, National Electrical Codell (NEC), and the Anmerican
Nat i onal Standards Institute/lnstitute of Electrical and

El ectroni cs Engineers, Inc. (ANSI/I|EEE) C2-1997, Nati onal

El ectrical Safety Code (NESC). The National Electrical Codel
and NECO are registered trademarks of the National Fire
Protection Association, Inc., Quincy, MA 02269. Mst state and
| ocal authorities require that utility construction conply with
ei ther the ANSI/NFPA 70-1999, NECO, and ANSI/|EEE C2- 1997, NESC,
or sone earlier editions of the ANSI/NFPA 70, NECO, and
ANSI /| EEE C2, NESC. Sone authorities have their own nore
stringent codes which may or may not be enbellishnents of the
ANSI / NFPA 70, NECO, and ANSI/I|EEE C2, NESC.
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2.4 RUS borrowers shall make certain that all construction
financed wth RUS | oan funds conply with

2.4.1 The provisions of this standard and the ANSI/ NFPA
70-1999, NECO, and ANSI/IEEE C2-1997, NESC codes, or any nore
stringent |ocal codes; or

2.4.2 The provisions of this standard with borrower added
adjustnments to bring construction into conpliance with any nore
stringent |ocal codes.

2.5 This standard is intended primarily for the installer who
will performthe work. It assunmes that decisions regarding the
sel ection of grounding el ectrodes, |ocations, and types of

equi pnent have been nmade by the RUS borrower or the engi neer

del egated by the RUS borrower.

2.6 Only a qualified installer defined in the definition section
of this standard shall be assigned to make installations w thout
advance planning and wi thout direct supervision.

2.7 This standard contains information which is normally not
provi ded on the construction drawi ngs which are included in
Section 9 of this standard.

2.8 Al work shall be conducted in a careful and professional
manner. Service wire and cable shall not be tranmpled on, run
over by vehicles, pulled over or around abrasive objects or

ot herwi se subjected to abuse.

2.9 \Wen situations not covered by this standard arise, the RUS
borrower or the engi neer del egated by the borrower, shall specify
the installation procedure to be used. The requirenents of
paragraph 2.10 of this section shall be conplied with in every
installation.

2.10 NI Ds, BETs, and fused prinmary station protectors shall be
installed and grounded to neet the requirenents of the ANSI/NFPA
70- 1999, NECO, or local laws or ordinances, whichever are nore
stringent.

2.11 Battery polarity and conductor identification shall be

mai nt ai ned t hroughout the system as indicated on Construction
Drawi ngs 815 and 815-1 contained in Section 9 of this standard.
Col or codes and ot her neans of conductor identification of buried
and aerial service wires shall conformto the requirenments of

t hi s standard.

2.12 Al materials for which RUS nakes accept ance

determ nations, such as service wires and cables, ground rods,
ground rod clanps, etc., used in service entrance installations
shall be RUS accepted or RUS technically accepted. Borrowers
shall require contractors to obtain the borrower's approval
before RUS technically accepted materials are to be used in
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service entrance installations. Borrower's shall also ensure
that the cost of the technically accepted materials are at | east
6 percent |ess than the cost of equival ent RUS accepted
materials, as specified in "Buy American” Requirenent of the
Rural Electrification Act of 1938, as amended. Materials used in
service entrance installations which are of the type which RUS
does not make acceptance determ nations shall be of a suitable
quality for their intended application as determ ned by the RUS
borrower or the engineer del egated by the RUS borrower.

2.13 On conpletion of an installation, borrowers shall require
the installer to nake all applicable tests required by RUS

Bul letin 1753F-201(PC-4), “RUS Standard for Acceptance Tests and
Measurenents of Tel econmuni cations Plant.”

3. DEMARCATI ON PO NT

3.1 The demarcation point (DP) provides the physical and
electrical interface between the tel ecommuni cations conpany's
facilities and the custoner's prem ses w ring.

3.2 The FCCrules in 47 CFR part 68 require tel econmunications
providers to establish a "DP" which marks a separation of the
provider's facilities fromthe custoner's (owned) prem ses wring
and equi prent .

3.3 RUS borrowers shall observe the FCC DP requirenent by
installing NIDs, BETs, or fused primary station protectors when
requi red by Section 800-30(a)(2) of the ANSI/NFPA 70-1999, NEC,
at all new or significantly nodified customer access |ocations
which are financed with RUS | oan funds. The National Electrical
Codell and NECO are registered trademarks of the National Fire
Protection Association, Inc., Quincy, MA 02269.

3.4 For all customer access |locations of less than 12 pairs, RUS
borrowers shall establish DPs by using either NIDs or fused
primary station protectors when required by Section

800-30(a)(2) of the ANSI/NFPA 70-1999, NECO. For custoner

access | ocations of 12 pairs or greater, RUS borrowers shal
establish DPs using either NIDs, BETs, or fused primary station
protectors when required by Section 800-30(a)(2) of the ANSI/NFPA
70- 1999, NECL.

4. BURI ED SERVI CES

4.1 Buried services of two or three pairs shall consist of
Service Entrance Buried (SEB) assenbly units, in accordance with
RUS Bul l etin 1753F- 153 (RUS Form 515d), “Specifications and

Drawi ngs for Service Installations at Custoner Access Locations.”
The wire used for buried services shall conformto the

requi renments of RUS Bulletin 1753F-206( PE-86), “RUS Specification
for Filled Buried Wres,” and shall be RUS accepted or RUS
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technically accepted. The conductor size for two and three pair
buried service wires shall be 22 American Wre Gauge (AW .

4.2 Buried services of six or nore pairs shall be RUS accepted
or RUS technically accepted 22 AWG filled buried cable conform ng
to the requirenents of RUS Bulletin 1753F-205(PE-39), “RUS
Specification for Filled Tel ephone Cables.”

4.3 Buried service wire or cable shall be termnated in buried
pl ant housi ngs using either splicing connectors or filled

term nal bl ocks in accordance with the applicabl e paragraphs of
RUS Bul l etin 1753F-401(PC-2), “RUS Standard for Splicing Copper
and Fiber Optic Cables.”

4.4 Buried service wire or cable shall be identified at buried
pl ant housings in accordance with Construction Draw ng 958
contained in Section 9 of this standard.

4.5 Buried service wre or cable shall be installed up to the
buil ding in the sane general manner as buried exchange cabl e but
in addition nmust neet the follow ng requirenents:

4.5.1 Light weight lawn plows or trenchers shall be used;

4.5.2 The shortest feasible route coomensurate with the

requi renents of paragraphs 7.9, 7.10, and 7.11 of Section 7 of
this standard, and paragraph 4.6.1 of this section shall be
fol | oned;

4.5.3 Buried service wire or cable shall be plowed or trenched
to a depth of 12 inches (in.) [305 mllinmeters (nm] or greater
where practicable in soil, 36 in. (914 mm in ditches, or 3 in.
(76 M in rock. Depths shall be neasured fromthe top of the
wre or cable to the surface of the ground or rock;

4.5.4 1In the case of a layer of soil over rock either the

m ni mum depth in rock neasured to the surface of the rock, or the
m ni mum depth in soil neasured to the surface of the soil may be
used; and

4.5.5 Were adequate advance pl anni ng has been done, burial of

t el ecomruni cations services jointly with electric power services
may be feasible. |[If a decision has been reached by managenent to
provi de joint occupancy services, the services may be installed
using the recomendations in RUS Bulletin 1751F- 640, "Design of
Buried Plant — Physical Considerations.™

4.6 Buried service wire or cable shall be installed on or in
bui | dings as foll ows:

4.6.1 Each buried service wire or cable shall contact the
buil ding as close to the NID, BET, or fused primary station
protector as practicable. Service wire or cable runs on buil dings
shall normally consist of a single vertical run held to the
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m ni mum practical length. Horizontal and diagonal runs shall not
be permtted;

4.6.2 Buried service wire or cable shall be located so as to
avoi d damage from |l awn nowers, animals, gardeni ng operations,
etc.;

4.6.3 Buried service wire or cable shall be installed against a
foundation wall or pillar to provide adequate support and
mechani cal protection;

4.6.4 \Were it is likely that the service wire or cable shall be
subj ected to nechani cal damage, the wire or cable shall be
enclosed in a guard in accordance with Assenbly Unit Draw ng BMB3
contained in Section 9 of this standard;

4.6.5 The first above-ground attachment for a buried service
wre or cable, unless it is enclosed in a guard, shall not be
nmore than 4 in. (100 mm) above final grade;

4.6.6 Uninsul ated attachnment devices nmay be used to attach
buried service wire and cable to masonry and ot her types of
nonconbusti bl e buil dings and on any type of building if fusel ess
primary station protectors incorporated in NIDs or BETs are used
and installations fully conply with Section 800-30(a)(1) of the
ANSI / NFPA 70- 1999, NECO. The National Electrical Codel and NECO
are registered trademarks of the National Fire Protection
Association, Inc., Quincy, MA 02269;

4.6.7 Insulated attachnents shall be used to separate service
Wi res or cables from woodwork where Section 800-30(a)(2) of the
ANSI / NFPA 70- 1999, NECO, requiring the use of fused primry
station protectors nust be observed,

4.6.8 M ninmum separation between buried service wire or cable
and other facilities shall be as listed in Table 1 of this
section as foll ows:



Bul l etin 1753F-801( PC- 5A)
Page 22

Table 1
M ni mrum Separ ation for Tel ecommuni cati ons Wres and Cabl es
On or In Buildings

M ni mum C ear ance

In. [nmi (1H(2)
Tel ecomruni cati ons Conpany’s
Foreign Facility or Qbstruction Wres or Cables
El ectric supply wire including
neutral and groundi ng
conductors
Open 4 [102]
I n conduit 2 [50. 8]
Radi o and tel evision antennas,
| ead-in and groundi ng 4 [102]

conductors

Li ghtning rods and Iightning
conduct or s 72 [1830] ®

Al'l foreign groundi ng
conductors except lightning rod

ground conductors 2 [50. 8]
Neon signs and associ at ed
W ring 6 [150]
Metal lic objects - pipes (gas,
cold water, oil, sewer,) and 2 [50.8] ¥

structures

Wres or cabl es of another
comuni cati ons system 2 [50. 8]

Notes: (1) |If mninmum separation cannot be obtai ned,
nonshi el ded wire and cable facilities shall be
protected with either porcelain tubes or flexible
flexible tubing as nodified by Notes (3) and (4).

(2) Separation applies to crossings and parall el
runs.

(3) If this separation cannot be obtained, bond the
t el ecommuni cati ons groundi ng conductors or grounding
el ectrode to the lightning rod groundi ng conductor or
grounding el ectrode with at |east a Nunber (No.)

6 AWG copper, insulated, ground wire. Wth this
provi sion a mni num separation of 4 in. (100 my is
acceptabl e but this provision nmust not be utilized if
the separation cited in the table can be naintai ned.

(4) Increase to a mnimumof 3 in. (75 nm
separation fromsteamor hot water pipes, heating
ducts, and other heat sources.
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4.6.9 Wre and cable attachnments to buildings for outside
mounted NI Ds, BETs, or fused primary station protectors shall be
in accordance with Construction Drawi ng 962 contained in

Section 9 of this standard;

4.6.10 Appropriate devices for attaching service wire or cable
on or in buildings vary wwth the type of building construction
and the wire or cable size. Figures 1 and 2 of this standard
illustrate various types of anchoring devices and their
applications. The size and type of fastening device for the wre
or cable size and type of surface shall be in accordance with the
manuf acturer's recomendati on;

4.6.11 Experience indicates that there are objections from many
owners of buildings covered with alum numor vinyl siding to the
drilling of holes in the siding for the attachnment of wires or
cables, and NI Ds, BETs, or fused primary station protectors. It
is, therefore, inportant to obtain perm ssion fromthe owner
before drilling holes in such siding;

4.6.12 |If the NID, BET, or fused primary station protector mnust
be mounted inside (not recommended by RUS), the service entrance
into the building shall be installed in accordance with Section

800-12(c) of the ANSI/NFPA 70-1999, NECO. After pulling-in the
wire or cable, the free space around the cable or wire shall be

carefully seal ed both outside and inside with a duct seal er that
has RUS acceptance or RUS techni cal acceptance; and

4.6.13 |If the custonmer requests an all buried installation for
an al arm system or objects to above-ground facilities because of
appearance and one-party service is involved, the entrance hol e
shal | be made bel ow grade as shown in Sketch C of Construction
Drawi ng 510-2 contained in Section 9 of this standard. Care
shal |l be exercised to prevent damage to the buil ding foundation
The hol e shall be sealed as specified in paragraph 4.6.12 of this
section. The installation shall conply with all the requirenments
of Section 800-12(c) of the ANSI/NFPA 70-1999, NECU.

4.7 Wien the NID, BET, or fused primary station protector is to
be installed inside the building, the installation shall conply
wi th Section 800-12(c) of the ANSI/NFPA 70-1999, NECO, and the
outside plant wire or cable shall preferably be installed in a
rigid metal or internmediate netal conduit that is grounded to an
el ectrode in accordance wth Section 800-40(b) of the ANSI/NFPA
70- 1999, NECO, as shown in Sketch A of Figure 3 of this

standard. The shield of the outside plant wire or cable shall be
bonded to the grounding term nal of the NID, BET, or fused
primary station protector which in turn shall be connected to the
cl osest, existing, and accessible groundi ng el ectrode, of the

el ectrodes cited in Section 800-40(b) of the ANSI/NFPA 70-1999,
NECLI.

4.8 An inside NID, BET, or fused primary station protector
installation may al so be nade wi thout use of a rigid netal or
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internedi ate nmetal conduit provided that the ingress of the
outside plant wire or cable conplies with Section 800-12(c) of
t he ANSI/ NFPA 70-1999, NECO, and provided either of the
foll ow ng are observed:

4.8.1 The NID, BET, or fused primary station protector is
| ocated as close as practicable to the point where the outside

plant wire or cable energes through an exterior wall. The length
of outside plant wire or cable exposed within the buil ding shal
be as short as practicable but in no case shall it be |onger than

50 feet (ft) [15.2 neters (n)] in accordance with the all owable
exception No. 3 of Section 800-50 of the ANSI/NFPA 70-1999,

NEC. See Sketch B of Figure 3 of this standard. The shield of
the outside plant wire or cable shall be bonded to the grounding
termnal of the NID, BET, or fused primary station protector
which in turn shall be connected to the closest, existing and
accessi bl e grounding el ectrode, of the electrodes cited in
Section 800-40(b) of the ANSI/NFPA 70-1999, NECO (Fine print
Note No. 2 of ANSI/NFPA 70-1999, NECO, Section 800-50, warns
that the full 50 ft (15.2 m may not be authorized for outside
unlisted cable (not in a netal or internediate netal conduit)
within a building if it is practicable to place the NID, BET, or
fused primary station protector closer than 50 ft (15.2 n) to the
cabl e entrance point, e.g., if there is an acceptable and
accessi bl e grounding el ectrode of the type cited in Section 800-
40(b) of the ANSI/NFPA 70-1999, NECO, anywhere along the
proposed routing of the outside cable within the building); or

4.8.2 \Were the NID, BET, or fused primary station protector
nmust be located within the building renote fromthe entrance
poi nt and the entrance point of the outside plant wre or cable
cannot be designed to be closer to the NID, BET, or fused primary
station protector location, the outside plant wwre or cable shal
be spliced, as close as practicable to the point where the
outside plant wire or cable energes through an outside wall, to
an inside wiring cable that is "Listed" as being suitable for the
purpose in accordance with Part E of Article 800 of the ANSI/NFPA
70-1999, NECO. The length of outside plant wire or cable
exposed within the building shall be as short as practicabl e but
in no case shall it be longer than 50 ft (15.2 m in accordance
with the all owabl e exception No. 3 of Section 800-50 of the
ANSI / NFPA 70- 1999, NECO. See Sketch C of Figure 3 of this
standard. The shield of the outside plant wire or cable shall be
bonded to the grounding term nal of the NID, BET, or fused
primary station protector which in turn shall be connected to the
cl osest, existing, and accessible groundi ng el ectrode, of the

el ectrodes cited in Section 800-40(b) of the ANSI/NFPA 70-1999,
NECO (Fine print Note No. 2 of the ANSI/NFPA 70-1999, NECI,
Section 800-50, warns that the full 50 ft (15.2 m may not be

aut hori zed for outside unlisted cable (not in a netal or
internmediate netal conduit) if it is practicable to place the
NI D, BET, or fused primary station protector closer than 50 ft
(15.2 m to the cable entrance point, e.g., if there is an
accept abl e and accessi bl e groundi ng el ectrode of the type cited
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in Section 800-40(b) of the ANSI/NFPA 70-1999, NECI, anywhere

al ong the proposed routing of the outside cable within the

bui | di ng) .

4.9 The polarity of buried wire or cable "tip" and "ring"

conductors

shal |

as foll ows:

be mai ntai ned by maki ng the connections in
accordance wth Table 2 of this section,

Table 2
Col or Codes For Tip And R ng Connections of Inside Wring Cabl e
Tip Ri ng
Col or of Col or of Col or of Col or of
Pai r | nsul ati on Mar ki ng | nsul ati on Mar ki ng
1 Wi te Bl ue Bl ue Wi te
2 Wi te O ange O ange Wi te
3 Wi te G een G een Wi te
4 White Br own Br own VWhite
5 Wi te Slate Slate Wi te
6 Red Bl ue Bl ue Red
7 Red O ange O ange Red
8 Red G een G een Red
9 Red Br own Br own Red
10 Red Slate Slate Red
11 Bl ack Bl ue Bl ue Bl ack
12 Bl ack Orange Orange Bl ack
13 Bl ack G een G een Bl ack
14 Bl ack Br own Br own Bl ack
15 Bl ack Slate Slate Bl ack
16 Yel | ow Bl ue Bl ue Yel | ow
17 Yel | ow O ange O ange Yel | ow
18 Yel | ow G een G een Yel | ow
19 Yel | ow Br own Br own Yel | ow
20 Yel | ow Slate Slate Yel | ow
21 Vi ol et Bl ue Bl ue Vi ol et
22 Vi ol et O ange O ange Vi ol et
23 Vi ol et G een G een Vi ol et
24 Vi ol et Br own Br own Vi ol et
25 Vi ol et Slate Slate Vi ol et

5. AERI AL W RE SERVI CES

5.1 Aerial

services of one through six pairs shall

consi st of

Service Entrance Aerial (SEA) assenbly units, in accordance with
RUS Bulletin 1753F- 153 (RUS Form 515d), “Specifications and
Drawi ngs for Service Installations at Customer Access Locati ons.
The wire used for aerial services shall conformto the

requi renents of RUS Bulletin 1753F-204(PE-7), “RUS Specification
for Aerial Service Wres,” and shall be RUS accepted or RUS
techni cal |y accept ed.
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5.2 If aerial wire services are to be connected to aerial cable
pairs, the NIDs or fused primary station protectors and grounds
shall be installed and connected before the aerial service wires
are attached to the custoner's structure.

5.3 Kinks or splices shall not be permtted in aerial service
W re spans.

5.4 Aerial service wires shall be run in accordance with the
Construction Drawi ngs contained in Section 9 of this standard and
shall conformto all clearance requirenents of the ANSI/NFPA 70-
1999, NECO, and ANSI/I| EEE C2-1997, NESC, or local laws or

ordi nances, whichever are the nost stringent. The Nati onal

El ectrical Codell and NECL are registered tradenmarks of the
National Fire Protection Association, Inc., Quincy, MA 02269.

5.5 Aerial service wire shall be installed using the maxi num
practicable sag consistent with the required ground cl earance and
good construction practices. In no event shall the m ni num sags
be | ess than the val ues shown on Construction Drawi ng 505
contained in Section 9 of this standard for various span |engths
and | oadi ng areas provided. Span |engths shall not exceed 250 ft

(76 M.

5.6 To reduce vibration and galloping, aerial service wire shal
be tw sted one conplete turn for each 10 ft (3 nm) of span |length
at the time of installation.

5.7 The methods of attaching aerial service wires at pol es shal
be as illustrated in Construction Drawi ngs 503-2 and 504
contained in Section 9 of this standard.

5.8 Horizontal and vertical clinbing spaces on pol es used
jointly wwth power circuits shall be provided in conformance with
the requirenents of Rule 236 of ANSI/|EEE C2- 1997, NESC.

5.9 Not nore than four aerial service wires shall be distributed
fromany one 7/16 in. (10 mm drive hook, or nore than two aeri al
service wires fromany one 5/16 in. (8 mm drive hook. Aerial
service wires and drive hooks shall be arranged so that the |oad
does not pull the drive hook out of the pole. Wen nore than one
drive hook is required, the drive hooks shall be staggered with a
m ni mum separation of 1 in. (25.4 mm horizontally on centers and
1.5in. (40 mm) vertically on centers. |[If drive hooks are placed
within 3in. (76 mm of the top of the pole and on the opposite
side of the pole's circunference, a vertical separation of at
least 3 in. (76 mm shall be provided. A drive hook shall not be
pl aced on the top of a pole or stub pole.

5.10 When connecting aerial service wires to cable pairs at
termnals, sufficient slack shall be provided so that each aeri al
service wire shall reach any binding post position as shown on
Construction Drawi ng 312-1 contained in Section 9 of this

st andar d.
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5.11 Aerial service wire attachnents on utility poles and the
manner of placing bridle rings and entering cable term nals shal
be as shown on Construction Drawing 503-2 contained in Section 9
of this standard.

5.12 Not nore than two conductors shall be connected to any
term nal binding post. Were it is necessary to bridge nore than
two aerial service wires at the sanme closure, the aerial service
wires shall be termnated in aerial service wire termnals
connected in parallel with a No. 20 AWG bridle wire which shal

be term nated on the binding posts of the filled term nal bl ock.

5.13 \Where aerial service wire is attached to aerial plastic
cable, it shall be brought directly into a ready-access closure
and shall be term nated on the binding posts of the filled
term nal bl ock as shown on Construction Drawi ng 503-2 contai ned
in Section 9 of this standard.

5.14 The conductor of copper coated steel reinforced aerial
service wires identified by tracer ridges shall be used as the
ring (negative battery) conductor of the pair, and shall normally
be connected to the right or |ower binding post of a pair on
filled term nal bl ocks and NIDs or fused primary station

pr ot ect ors.

5.15 Nonnetallic Reinforced Aerial Service Wre Pair
| dentification.

5.15.1 The tip and ring conductors of nonnetallic reinforced
aerial service wires shall be identified in accordance with
Table 3 of this section, as foll ows:

Tabl e 3
Nonnetal lic Reinforced Aerial Service Wre Col or Code
Pai r Nunber Conduct or Col or
Tip Ri ng
1 VWhite/ Blue or Wiite Bl ue
2 Wi te/ Orange or Wite O ange
3 Wiite/ Geen or White G een
4 White/ Brown or White Br own
5 Wiite/ Slate or White Slate
6 Red/ Bl ue or Red Bl ue

5.15.2 The ring (negative battery) conductor of the pair shal
normal |y be connected to the right or |ower binding post of a
pair on filled terminal blocks and NIDs or fused primary station
protectors.

5.16 When it is necessary to avoid interveni ng obstacl es between
a pole and a building, span clanmp attachments shall be used to
support the aerial service wires at points between the poles that
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are supporting the cable on the suspension strand as indicated by
Construction Drawi ngs 501-1 and 501-2 contained in Section 9 of
t hi s standard.

5.17 Aerial service wire strung frompole to pole shall be

pl aced entirely below or entirely above any existing wire or
cabl e. Wen adequate ground cl earance can be obtai ned,
preference shall be given to placing aerial service wire bel ow
wi re and cabl e.

5.18 When nore than one aerial service wire is installed from
pole to pole, the first aerial service wire shall be sagged in
accordance with Construction Drawi ng 505 contained in Section 9
of this standard. Succeeding aerial service wres shall be
sagged with 2 in.(50.8 mm nore sag for each aerial service wre.

5.19 Aerial service wire spans frompole lines to buildings
shall follow the shortest feasible route conmmensurate with the
requi renents of paragraph 5.20 of this section and shall be
sagged in accordance with Construction Drawi ng 505 contained in
Section 9 of this standard. The route shall avoid trees and

ot her obstructions to the extent practicable. Were trees cannot
be avoided, tree trimmng perm ssion shall be obtained fromthe
owner or the owner's representative, and all |inbs and foliage
within 2 ft (600 nm of the finally sagged wire shall be renoved.
If tree trimm ng perm ssion cannot be obtained, the matter shal
be referred to the borrower for resolution before proceeding with
the installation.

5.20 Aerial service wires shall contact buildings as closely as
practicable at a point directly above the NID, or fused primary
station protector. Generally, horizontal drop wire runs on
bui | di ngs shall not exceed 20 ft (6 m). The warning given in

par agraph 4.6.11 of Section 4 of this standard regarding drilling
hol es in alum num and vinyl siding applies also to attaching
aerial service wres.

5.21 The point of the first building attachnment shall be | ocated
so that the aerial service wire will be clear of roof drainage
poi nts.

5.22 \Were practicable, aerial service wires shall pass under
el ectrical guys, power distribution secondaries and services,
tree linbs, etc.

5.23 Aerial service wire shall not pass in front of wi ndows or
i mredi at el y above doors.

5.24 Aerial service wires shall be routed so as to have a

m ni mum cl earance of 2 ft (600 nm fromany part of a short wave,
ham radi o, etc. antenna mast and a television antenna mast in its
normal vertical position and of the possible region through which
it sweeps when being lowered to a horizontal position.
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5.25 Aerial service wires shall be installed such that al

cl earances and separations conply with either Section 237 of the
ANSI / | EEE C2- 1997, NESC, or ANSI/NFPA 70-1999, NECO, or |ocal

| aws or ordi nances, whichever is the nost stringent.

5.26 Aerial service wire attachnents to buildings shall be as
fol | ows:

5.26.1 First attachnments on buil dings shall be made in
accordance wth Construction Drawi ngs 506, 507, or 508-1
contained in Section 9 of this standard, as applicable;

5.26.2 Internediate attachnents on buil dings shall be nmade in
accordance wth Construction Drawi ngs 510 or 510-1 contained in
Section 9 of this standard; and

5.26.3 Uninsul ated attachnents shall be permtted to be used as
fol | ows:

a. Wierever NIDs are used as permtted by Section
800-30(a) (1) of the ANSI/NFPA 70-1999, NECI; and

b. On masonry and other types of nonfl ammabl e buil di ngs.

5.27 Insulated attachnents shall be used on wooden frane,
metallic siding and other types of conbustible buildings where
fused primary station protectors are used, as required by Section
800-30(a) (2) of the ANSI/NFPA 70-1999, NECC.

5.28 Aerial service wire runs on buildings shall be attached
vertically and horizontally in a neat and nobst inconspi cuous
possi bl e manner. See Construction Drawing 513 contained in
Section 9 of this standard. Horizontal runs on buildings are
undesi rabl e and shall be kept to a mninmum Di agonal runs shal
not be nmade.

5.29 Aerial service wire runs on buildings shall be |located so
as not to be subjected to danmage from passi ng vehi cl es,
pedestrians, or |ivestock.

5.30 M ni mum separation between aerial service wires and ot her
facilities on or in buildings shall be in accordance with
Table 1 in paragraph 4.6.8 of Section 4 of this standard.

5.31 Appropriate devices for attaching aerial service wires to
buil dings vary with the type of building construction and with
the type of custoner access |ocation equipnment. Table 4 of this
section lists various types of attachnents and their application
W th respect to construction, custoner access |ocation equi pnment,
and proper nounting devices. Construction Drawi ngs 506 through
513 contained in Section 9 of this standard illustrate

requi renents with respect to various angles of service wre
contacts and uses of various attachnments. Table 4 of this
section is as foll ows:
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Table 4
DEVICES FOR ATTACHING AERIAL SERVICE WIRES TO BUILDINGS (1), (2), (8)

TYPES QF FASTENING DEVICES

FRAME BUILDINGS (3)

FIRE RESISTANT BUILDINGS (4)

FUSED STATION PROTECTOR NID (NID OR FUSED STATION PROTECTOR)
TYPE
OF
ATTACHMENT Waod Plywoad—| Thin Wood Plywoed—| Thin
Shingle— | Plaatle— Brlek— Metal | Shingle— |Ploatle— Brlek— Metal JConcrete ) Briek
Composi—| Beard Stucco—| Sheath ] composi—| Boord Stucco—| Sheath |Block Tile | stane Steel
tion {5) |Paneling Plaster tion () |Paneling Plaster Concrete
U335’°r ;1'51/2 X|3 x #18 |3" x #8 ;1‘;/2 x §1_a1/2 X3 x #1B | 3" x #B ;1‘;/2 x
Knob Angle | FH Screw FH Screw |FH Screw | serew | FH Screw |FH Screw | FH Serew | sorey
S |Over 5/167 5/16" 3/8" 5/16" 5/16" 5/16" 3/8" 5/16"
30° Angle Angle Angle Angle Angle Ange Ange Ange
Angle | Serew Scraw Scraw Scraw Scraw Scraw Scraw Scraw
2-1/2" x 3 x #10 3-1/2" x | 2—1/2" x
Knob, C |#10 RH Scorew | #10 #10 Note 6 |Note 6| Note 6|Note 6
RH Screw RH Screw | RH Screw
Bracket, |37 x w4 27 x p14 2-1/2" x [ 5= e
House RH Screw |RH Screw | £+ RH screw | NOte 6| Note 6 |Note 6 |Note &
RH Screw
Bracket, |77 x m4 |27 x #14 ;1‘41/2 X1 x wia |27 x ms |27 x 414 ;1‘41/2 X12° x w14 |3/16" x 4|318" x 47| 2° x 14 | 316" x 4"
Corner RH Screw |RH Screw RH Screw RH Screw | RH Screw | RH Screw RH Screw RH Screw ] Toade Togde |[RH Screw Toggle
Screweye
Insulotgd’ 17 Shenk | 17 Shank | 2" Shank [ 1° Shank | Note 6 |Note 6|Note &|Note 6
Drive Drive
Rd:. 4% Note 6 |Note 6 |Note 6 |Note 6|Note 7 [Note 7|Note 6 |Note 7] x5 |Note 6|, ' | Note 6
Ring. Bridle, E I E I
soew | Note 6 [Note 6 |Note 6 |Note 6|Note 7 |Note 7 [Note 8 |Note 7] S o™ [Note 8| A2 Note 6
Hoak, Drop x4 |27 x 4 |27 x g4 (2" x 4 |1 /47 x AN/ x 4T |27 x 1B | 1/4 x T
Wira Note 6 |Note 6 |Note 6 [Note 6 RH Screw |RH Screw |RH Screw |RH Screw | Toadle Toggde |[RH Screw Teggle
2" x #14 | 2" x #14 | 2" x #14 [ 2" x #14 | Exponslon Exponslon
Hook, Housel Note 6 |Note 6 [Note 6 [Note 6 RH Screw [RH Screw | RH Screw |RH Screw | Anchar Note & Ancher Note 6
Ring, Bridle, 3/16" x 47|3/18" x &4~ 3/16" x 4"
Toggle Togde Togdle Note 6 Toggle
Clamp, One
Huole, Cffset D ] D ] 2 D D » a
: 3/4° x #6|3/4" x #6|3/4° x #6|3/4" x g6] 17 x #8 (/8" x 4° | 1" x g8 | 1/2" x #6
,,S,'; (cllc?tfleed Note 6 |Note 6 |Note 6 |Note 6 RH Screw |RH Screw | RH Screw [RH Screw | RH Screw | Teqde [RH Screw SM Scraw
Strap
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Notes: (1) Screw dinensions are mnimm \Were
appropriate, either or both dinensions shall be
increased. Al wood screws for exterior use shal
be stainless steel. All other exterior netal devices
shal|l be stainless steel, zinc coated steel, silicon
bronze, or corrosion resistant alum num all oy.

(2) Toggle bolt dinensions are mninmum \Were
appropriate, either or both dinensions shall be
i ncreased.

(3) Al devices should be attached to studding.

(4) Screwtype devices shall be secured by neans of
expansi on-type anchors. Equival ent manual or

machi ne-driven devices may be used. Were toggle
bolts are specified equival ent devices nay be used.

(5 Pilot holes shall be provided for screws and
bridle rings in shingles and dropsiding.

(6) Attachment device not applicable.

(7) Attachnment device applicable but no separate
fasteni ng device required.

(8) To convert English units to Metric units use
1in. =254 mm

5.32 Fastener spacings for vertical and horizontal runs on frame
or masonry buil dings shall not be nore than 6 ft (2 m apart.

Fast eners shoul d be spaced cl ose enough to prevent the aerial
service wire from "sl appi ng" agai nst the building during w ndy
condi ti ons.

5.33 Wien it is necessary to pass behind or around obstructions
such as downspouts and vertical conduits, the aerial service wre
shal | be supported firmy with attachnent devices placed not nore
than 6 in. (152 mm) fromthe obstruction as illustrated in
Figures 4 and 5 of this standard. Preferably, the aerial service
wi re should be routed behind obstructions to mnimze the
possibility of mechanical danmage to the aerial service wire in
the event repair work to the obstruction is required.

5.34 \Wen passing around buil di ng projections of masonry or wood
or around corners, aerial service wires shall be installed as
illustrated in Figures 5 and 6 of this standard.

5.35 1In areas where ice and snow conditions are severe, aerial
service wires shall be located so that ice and snow falling from
the roof will not strike the wires. However, where aeri al
service wires nust pass under the sloping part of the roof, first
attachnments shall be nmade as cl ose as practicable to the eaves.
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5.36 If two aerial service wire spans are required to the sane
buil ding, the first attachnment shall be such that both aeri al
service wires can be attached at the sanme attachnent device.
Refer to Construction Drawi ng 508-1 contained in Section 9 of
this standard. Were nore than two aerial service wires are
required, additional attachnent devices in the sane general

| ocation on the building shall be used.

5.37 When two or nore aerial service wire runs are required on
the sane building they shall share the sane type of attachnent
devi ces.

5.38 Aerial service wire entrances to buildings shall conformto
Sketch B of Construction Drawi ng 510-2 contained in Section 9 of
this standard, unless the entrance is nade through a conduit.

5.39 Wen the aerial service wre approaches the entrance hol e
fromabove, a 1.5 in. (40 m) mninmumdrip | oop shall be forned
i n accordance with Sketch B of Construction Drawi ng 510-2
contained in Section 9 of this standard.

5.40 If an entrance conduit which slopes upward from outside to
inside is available and suitably | ocated, it shall be used for
the aerial service wire entrance.

6. AERI AL CABLE SERVI CES

6.1 Were nore than six pairs are needed initially, and where an
aerial service is necessary, the service shall consist of 22 AWG
filled aerial cable of a pair size adequate for the ultinate
antici pated service needs of the building. The cable shal

conply with the requirenents of RUS Bulletin 1753F-205(PE-39),
“RUS Specification for Filled Tel ephone Cabl es,” and shall be RUS
accepted or technically accepted.

6.2 Aerial cable services shall be constructed in accordance
with specific installation specifications prepared by the RUS
borrower or the engineer del egated by the borrower.

6.3 Unless otherwi se specified in the installation
specifications, aerial cable service installations shal
meet the follow ng requirenents:

6.3.1 Strand supported | ashed construction shall be used;

6.3.2 Wiere practicable a 5/16 in. (8 mm utility grade strand
and automatic clanps shall be used in slack spans to avoi d danage
to the buil ding;

6.3.3 Construction on poles shall conply with applicable
construction drawi ngs for regular |ine construction. Aerial
service cable shall be spliced to the main cable in accordance
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with RUS Bulletin 1753F-401(PC-2), “RUS Standard for Splicing
Copper and Fi ber Optic Cables”;

6.3.4 \Were practicable, aerial cable shall pass under
el ectrical guys, distribution secondaries, and services;

6.3.5 The suspension strand shall be attached to the building by
wal | brackets as indicated in Figure 7 of this standard.

6.3.5.1 If taut spans are necessary, appropriate size strand my

be used if the pull is inline with one wall of the building, or
wi thin 20 degrees of being in line as illustrated in Sketch A of
Figure 7 of this standard. |If the angle of pull is greater than

20 degrees fromthe building, the wall bracket shall be

rei nforced agai nst pullout by an arrangenent equivalent to Sketch
B of Figure 7 of this standard. Taut spans may be strung using
the recommendations in RUS Bulletin 1751F- 630, “Design of Aeri al
Plant.” The sane tension as would be used in normal |ine
construction so as not to exceed 60 percent of the breaking
strength of the strand under maxi mum | oadi ng shall be used. Taut
spans shall not exceed 100 ft (30.5 m in length and the cable
wei ght shall not exceed 1 pound/foot (Ib/ft) [1.5 kil ogranm neter
(kg/m] except when equival ent conbi nati ons of greater span

l engths with cable weight less than 1 Ib/ft (1.5 kg/m) are
perm ssi bl e.

6.3.5.2 Wen an attachnment nust be made to the face of a

buil ding wall away froma corner, a "U type wall bracket shal
be used as indicated in Sketch C of Figure 7 of this standard.
Only slack span construction with 5/16 in. (8 mm utility grade
strand shall be permtted in this situation. The bail of the
automatic clanp shall be protected by a wire rope thinble.

6.3.6 Aerial cable shall be |ocated on the rear or side of the
bui l di ng and shall be run only in a horizontal or a vertical
direction. The cable route shall be selected so as to avoid
bui | di ng projections and obstructions to the extent practicabl e;

6.3.7 Cable attachnment devices shall be located in solid masonry
or on studs of wood frane buildings. Cable attachnent devices
may be installed on sheet surface materials only when such
materials are reinforced with a backing material which allows
penetration and firm hol ding of the attachnent devices through

t he backing materi al;

6.3.8 The m ni mum separation on or in buildings between cable
and other facilities shall be as indicated in Table 1 of
par agraph 4.6.8 of Section 4 of this standard;

6.3.9 On horizontal runs, cable clanps shall be placed so that
the attachnment is below the cable. On vertical runs, cable

cl anps shall be placed so that the attachnent is on the sane side
as horizontal runs. Cable clanps shall be placed on the inside
of cabl e bends;
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6.3.10 On horizontal runs, cable clanps shall be placed not nore
than 16 in. (400 mm apart for cable dianmeters equal to or
greater than 1 in. (25.4 nm and 24 in. (600 nm apart for cable
dianeters less than 1 in. (25.4 mm;

6.3.11 On vertical runs, cable clanps shall be approximtely
24 in. (600 mm apart for all sizes of cable;

6.3.12 For the cable entrance, holes shall be bored slightly

| arger in dianeter than the cable and shall slope upward from

outside to inside. A duct sealer having RUS acceptance or RUS
techni cal acceptance shall be applied to both ends of the hole
after the cable is pulled in; and

6.3.13 Paragraphs 4.7 and 4.8 of Section 4 of this standard
shal|l also apply to aerial cable services.

7. CUSTOVER ACCESS LOCATI ON PROTECTI ON
7.1 Al custoner access |ocations shall be protected.

7.2 Custoner access |location protection shall consist of
installing the tel ecommunications facilities with proper

cl earances and insulation fromother facilities, providing
primary voltage limting protection, fuse |inks, N Ds, BETs, or
fused primary station protectors, if required, and adequate
bondi ng and gr oundi ng.

7.3 Al NDs shall be RUS accepted or RUS technically accepted
or the RUS borrower shall obtain RUS regional office approval on
a case by case basis as applicable.

7.4 Al BETs shall be RUS accepted or RUS technically accepted.

7.5 Al fused primary station protectors shall be RUS accepted
or RUS technically accepted.

7.6 N Ds, BETs, or fused primary station protectors shall be
mount ed outside for all applications except for those described
in paragraphs 7.7 through 7.7.3 of this section.

7.7 N Ds, BETs, or fused primary station protectors my be
mount ed i nsi de when:

7.7.1 Large buildings are to be served and the custoner requests
an inside installation;

7.7.2 Buried alarmcircuits are requested by the subscriber; or
7.7.3 The custoner requests an all buried installation for

appearance or to prevent the drilling of holes in alum num or
vi nyl siding.
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7.8 Qutside mounted NI Ds, BETs, or fused primary station
protectors shall be easily accessible and shall be |ocated
between 3 to 5 ft (1 to 1.5 m above final grade.

7.9 The locations of NIDs, BETs, or fused primary station
protectors shall be selected with enphasis on utilizing the
shortest primary station protector groundi ng conductor
practicabl e and on groundi ng of the tel ecomunications primary
station protector to the electric service groundi ng system
established at the building served utilizing el ectrodes (c)
through (g) cited in Section 800-40(b) (1) of the ANSI/NFPA

70- 1999, NECO. The National Electrical Codeld and NECO are
regi stered trademarks of the National Fire Protection
Association, Inc., Quincy, MA 02269.

7.10 |If access to the building electric service grounding
system as referenced in paragraph 7.9 of this section, is not
possi ble or is not reasonable [tel ecommunications primary station
protector grounding conductor will be longer than 10 ft (3 m],
the NID, BET, or fused primary station protector shall be | ocated
as close as practicable to electrodes (a) or (b) cited in Section
800-40(b) (1) of the ANSI/NFPA 70-1999, NECC.

7.11 1In addition, the NID, BET, or fused primary station
protector shall be located in, on, or imedi ately adjacent to the
structure or building to be served as close as practicable to the
poi nt at which the tel ecommunications service wire attaches to

t he buil ding, making sure that the tel econmunications primary
station protector grounding conductor is connected to the

cl osest, existing, and accessible electrode, of the el ectrodes
cited in paragraph 7.9 or 7.10 of this section.

7.12 For the preferred custoner access |ocation installation,
t he ANSI/ NFPA 70-1999, NECO, permts the tel ecomunications
groundi ng conductor to be connected to the netallic conduit,
servi ce equi pnment closure, or electric grounding conductor as
shown in Figure 8 of this standard.

7.12.1 Connections to netallic conduits shall be made by ground
straps cl anped over a portion of the conduit that has been
cl eaned by sanding down to bare netal.

7.12.2 Connections to netallic service equi pnent cl osures shal
be made by attaching a connector which is listed for the purpose
by sonme organi zati on acceptable to the | ocal authority (State,
county, etc.) per Article 100 of the ANSI/NFPA 70-1999, NECO,
definition for "Listed" [for exanple connectors listed for the
pur pose by Underwiters Laboratories (UL)].

7.13 Were it is not possible to acconplish the objective of
paragraphs 7.9, 7.10, and 7.11 of this section, interior netallic
pi pes may be used to the maxi mum practicable extent to gain
access to the electric service ground as shown in Figure 9 of
this standard. Note that the water pipe in Figure 9 of this
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standard is electrically continuous between electric and

t el ecomruni cati ons bonds to the cold water pipe and it is used
only as a portion of a bonding conductor and, therefore, does not
have to be "acceptable" as a ground el ectrode but may be floating
(isolated fromground by a plastic pipe section). ANSI/NFPA 70-
1999, NECO, requires that netal piping be used as a bondi ng
conductor in this manner only when the connectors to the pipe are
within 1.5 m(5 ft) of where the pipe enters the prem ses. This
is not the preferred installation. The RUS preferred
installation has the tel ecommuni cations primary station protector
grounded directly to an accessi ble |ocation near the power
groundi ng system See paragraphs 7.12 through 7.12.2 of this
secti on.

7.14 \Were the tel econmuni cations prem ses systemat a
custoner's access location is grounded to a separate el ectrode
(of any type) this tel ecommunications grounding el ectrode nust be
bonded to the electric grounding systemwith a No. 6 AW or

| ar ger copper insul ated groundi ng conductor. Bonding of separate
el ectrodes is a requirenent of the ANSI/NFPA 70-1999, NECO.

7.15 The NID, BET, or fused primary station protector pair size
shall be selected for the nunber of lines anticipated within five
years.

7.16 \Wen |ightning damage i s consi dered probable or custoner
access |locations are renote fromthe borrower's headquarters, use
of maxi mum duty gas tube primary station protectors incorporated
in NI Ds, BETs, or fused primary station protectors should be
considered. (See RUS TE&CM 823, “Electrical Protection by Use of
Gas Tube Arresters”).

7.17 N Ds or BETs incorporating fusel ess station protectors
shal | always be used in preference to fused station protectors or
BETs incorporating fused protectors, when in the judgnent of the
RUS borrower or the engi neer del egated by the RUS borrower, the
requi renments of the ANSI/NFPA 70-1999, NECO, for fusel ess
station protectors can be net.

7.18 A fuse link consisting of a copper conductor two gauges
(AWG) finer (nunerically higher) conductivity than the aeri al
service wire shall be provided between the cable and aeri al
service wire where NIDs or BETs incorporating fusel ess station
protectors are used. Thus for a 22 AWG drop, a fuse |ink of No.
24 AWG or finer copper wire shall be provided. |If the cable
circuit is No. 24 gauge or finer, the cable conductors serve as
the fuse link for the 22 AWG aerial service wire and no separate
fuse link is necessary. (Note: The fuse link or the facilities
serving as the fuse link nust be | ocated between the

tel ecommuni cations facilities that are exposed to possi bl e power
cross and the custoner drop where there is no exposure to
possi bl e power cross.)
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7.19 RUS' s buried plant practices require buried nmain |ine plant
to be protected agai nst power contacts to aerial plant extensions
and aerial inserts by No. 24 AW fuse |inks at every buri ed-
aerial junction.

7.20 1In aerial cable plant, fuse links are usually provided by
24 AWG | eads on filled term nal bl ocks regardl ess of the gauge of
the cabl e conductors. This practice is acceptable if the
anpacity of the aerial service wire is sufficiently higher than
the fuse link's anpacity.

7.21 The groundi ng and bondi ng of each NID, BET, or fused
primary station protector shall be selected by consulting
paragraphs 7.9 through 7.14 of this section. The "first choice"
assenbly unit shall be sel ected whenever the prevailing
conditions nmake its use practicable. The NID, BET, or fused
primary station protector assenbly unit selected shall be
installed in accordance with the appropriate construction draw ng
specified in RUS Bulletinl753F- 153 (RUS Form 515d),
“Specifications and Drawings for Service Installations at

Cust omer Access Locations.”

7.22 The m nimum si ze groundi ng conductor that can be used with
a single NID;, a group of NIDs; a nultipair N D; fused protector;
or BET shall be in accordance Table 5 of this section, as
fol | ows:

Table 5
G oundi ng Conductor Size Versus Nunber of Crcuits

Nunber of Circuits
M ni mrum Groundi ng Fusel ess
Conduct or Si ze (Carbon or Gas Tube) Fused
#12 AWG copper, insul ated l1to 2 1to 3
#10 AWG copper, insul ated 3to5 4 to 7
#6 AWG copper, insul ated 6 or nore 8 or nore

7.23 Gounding conductor runs between the NID, BET, or fused
station protector and the ground el ectrode shall conformto the
fol | ow ng:

7.23.1 The shortest, nost direct route practicable shall be
used;

7.23.2 Sharp bends in the groundi ng conductor shall be avoided
during installation;

7.23.3 No splices shall be made in the groundi ng conductor;

7.23.4 Gounding conductors shall not be fished through walls,
under floors, or placed in bridle rings or any netal conduit

unl ess the groundi ng conductor is bonded to the conductor at both
ends of the netallic conduit;
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7.23.5 G ounding conductor runs from an outside nounted NI D
BET, or fused station protector to an inside ground el ectrode
shal |l use the sane entrance as the station wire; and

7.23.6 G ounding conductor runs from an outside nounted NI D

BET, or fused station protector to an outside ground el ectrode at
the building shall be attached to the exterior surface of the
buil ding or buried. If buried, the groundi ng conductor shall be
either plowed or trenched to a m ninmumdepth of 12 in. (300 M.
When trenched, the trenches shall be as close to the side of the
buil di ng as practicable, backfilled, and tanped to restore the
earth to its original condition

7.24 Tel ecommuni cati ons groundi ng connectors shall be RUS
accepted or technically accepted. G ounding and bondi ng
conductors shall be nmade of copper. Were the groundi ng and
bondi ng conductors nust be connected to alum numelectric service
groundi ng conductors, binmetal grounding connectors shall be used.

7.25 Gounding conductor attachnments shall conformto the
fol | ow ng:

7.25.1 @lvanized nails or clanps, or nickel-copper alloy
stapl es shall be used for grounding conductor attachnents in
accordance with Table 6 of this section;

7.25.2 Gounding conductors, station or buried service wires in
parall el runs may share the sane fasteni ng device when the device
is specifically designed for two wires. See Table 6 of this
section for station wire and groundi ng conductor fasteners; and

7.25.3 G ounding conductor fasteners shall be placed 12 to

18 in. (300 to 450 mm apart on straight runs and 2 to 4 in.
(50.8 to 100 nm apart at corners and at bends. Table 6 of this
section is as foll ows:
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Table 6
TYPICAL FASTENING DEVICES FOR STATION WIRES AND GROUNDING CONDUCTORS (9)
TYPE AND APPROX. TYPES OF FASTENING DEVICES FOR VARIQUS TYPES OF BUILDINGS OR WALL FINISHES
CAUCE OF OVERALL Hard Soft Wallboard, Plastar on |Brick, Stona| Shingles Sheet Wall
Wood, or Metal Lath, and
WIRE DIAMETER Woods Woods orfchmgr':e’(ee gloclf(:’)) Concr?;te(:’)) S‘Idl'rlg(4) M8t0|(5> T“e(:j)
42 AWWG | 125 in. | A1, D7,|A2, A3,| D8, DS, 05, £o | A2 AS | BLDS 25 DD
Station to E1, F1, |D8, E2, E2, E3, Ly | D7 D8, | L S
Wire 155 in. G1 F2, G2 G2, G3 EZ2, F2 H1 H1
¥ |#10 AWG A2, A3, A2, A3,
& |Insulated| 168 in. | AL Bl B1, B2, B2, D2, B2, D2 | Bl. BZ, 813’ |D_|22' g%’ Bg'
S | wire V1 D2 o D1, D2 ’ :
[m)
Sla2 awe é: 511 a2, 81, 82| B2, C2, C3, 212 E[% A2, A3, BI, |gh B2 0% 18 B3, c,
©linsulated| 127 in. | &° 57 | c2 08| D8, D9, EZ 55 ps |bE S e e es |28 B B2
Q [wire of B 82| E3, 62, G3 S B R I
()
Z
#6 AWG

S |insulated| 290 in. | A% A% |as 8z, 08 B2, D5, D6 | B2, D5 | 43, B2 05 | P4 0% D6 B2 05 06,
% Wire B1, D4

A. Staple Machine, Round

gNote 6)

1. 3/18" or 1/4" Crown —
3/8" Leg

2. 3/16" or 1/4" Crown —
7/16% ar 9/16" Leg

3. 3/16" ar 1/4" Crown —
9/16” Lag

B. Nail, Ground Wire, Sinale
and Exterior Use
1. 7/8" 14
2. 1-3/8" #13

D. Clamp, One Hole Offset, Galvanized

Use — (Note 7)

Wire Size

Min. Max. ~ Fasteners (1), (2)
1. 5/32% to 7/32° 1/2° x # RH Screw
2.5/32 to 7/327 3/4" x #6 RH Scraw
3.5/32° to 7/32% 1/B x 3" Toqgle Bolt
4. 1/4 to 5/167 1/2” x #6 RH Screw
5. 1/4" to 5/16” 1" x # RH Screw
6. 1/4 to 5/16" 1/8" x 3° Toggle Bolt
7. 1/8 to 5/32” 1/2” x # RH Screw
8. 1/8° to 5/32° 3/4" x #6 RH Screw
9. 1/8” to 5/32” 1/8” x 3" Toggle Balt

F. Nail Stat] i ; :
or Enameled. Interior and
Exterior Use — (Note 7}

1. Type B — 1/2"
2. Type B — 7/8°

G. Clamp, One Hole Double —
(Note B)

Wire Size
Min. Max, Fasteners
1.Two 1/8” to 5/32" 3/4" x #6
RH Secrew(1)

»

1" x #06

RH Screw(1)
1/8" x 3"
Teggle Bolt(2)

2.Two 1/8“ to 5/32"

3.Two 1/8" to 5/32"

C. Clamp, Ground Wire, One
Hole, Galvanized, Interior

and Exterior Use

EXPLANATION QOF FASTENER CODES

E. Clamp, Station Wiring, One

Hola, Galvanized or Enamaelad,

1. Type B=1/2" x #6

RH Screw (1)

2. Type B—3/4" x 46

RH Screw (1)

3. Type B-1/8" x 3"
Toggle Balt (2)

Intarior and Exterior Usa — (Note 7)
1. Type B=1/2" x #6 RH Screw (1)
2. Type B—3/4" x #6 RH Screw (1)
3. Type B—1/8" x & Toggle Bolt (2)

H.
Backed, Interlor Use Only —

Wire Size
1. 1/8" Nominal
2. 3/16” Nomindl
3. 1/4” Nominal
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Not es:

(1) Screw dinensions are mninmm \Were
appropriate, either or both dinensions shall be
increased. Al wood screws for exterior use shal

be stainless steel. All other exterior netal

devi ces shall be stainless steel, zinc coated steel,
silicon bronze, or corrosion resistant al unm num

al | oy.

(2) Toggle bolt dinensions are mninmum \Were
appropriate, either or both dinensions shall be
i ncreased.

(3) Wwall screw anchors nmay be used in wall board,
plaster or tile walls. Screws and nails in masonry
shal |l be secured by nmeans of expansions type anchors.
Equi val ent manual or machi ne-driven devices may be
used. Were toggle bolts are specified, equival ent
devi ces may be used.

(4) Lead holes shall be drilled for screws, nails,
and bridle rings in shingles and dropsiding.

(5) Sheet netal screws shall be used except where
toggle bolts are required. Were wood sheat hi ng
under sheet netal siding is encountered, the sheet
metal may be drilled or punched and a wood screw
used.

(6) Machine-driven staples of nickel-copper
conposition may be used for exterior wring.

(7) Galvanized clanps and wiring nails may be used
for exterior and interior wiring. Enaneled clanps
shall be used for interior wiring only. Were toggle
bolts or equival ent devices require holes in the
structure larger than the clanp being fastened, a
sui t abl e washer of sufficient size to cover the hole
must be used under the clanp.

(8) Double clanp may be used where two #22 AWG
station wires, two #12 AWG groundi ng conductors, or
one #22 AWG station wire and one #12 groundi ng
conductor parallels one another.

(9) For converting English units to Metric units use
1in. =254 mm

7.26 G ounding conductors shall be separated from
“non-t el ecommuni cati ons conpany” wires in accordance with Section
800-12(b) of the ANSI/NFPA 70-1999, NECO.
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7.27 Gounding conductors run through netal conduits shall be
bonded to the conduit at each end. RUS accepted and RUS
technically accepted pipe type ground clanps and groundi ng
connectors shall be used for bonding.

7.28 Wiere NID, BET, or fused station protector assenbly units
require groundi ng conductor connections to pipe systens, the
foll ow ng apply:

7.28.1 The connection shall be made to a cold water pipe of an
operating water system

7.28.2 The connection point shall be preferably inside the
bui | di ng;

7.28.3 Allowa mnimumof 6 in. (152 nm between the | ast
fastener and the point where the groundi ng conductor first
touches the water pipe;

7.28.4 Leave 2 in. (50.8 mm of slack in the groundi ng conductor
to avoid breaking the conductor at the termnating point. Tape

t he groundi ng conductor to the pi pe where possible to avoid
movenent. | n no case, shall the grounding conductor be coiled or
wr apped around the pipe;

7.28.5 The pipe shall be cleaned with fine sand paper to nake a
good el ectrical connection. Care should be taken to avoid
damagi ng the pipe while cleaning it;

7.28.6 Attach the pipe groundi ng conductor connector to the

cl eaned area of pipe and tighten. Care shall be exercised to
avoi d deform ng, crushing, or otherw se damagi ng the pipe. A
sinple continuity check wwth an ohmeter between the connector
and the pipe wll indicate whether or not a good electrical
contact has been made. Set the ohmmeter to "Rx1" scale to ensure
that a | ow resistance contact is made;

7.28.7 A warning tag shall be attached to the ground clanp with
the follow ng or equivalent statenent: "Call the

t el ecommuni cati ons conpany if this connector or grounding
conductor is |oose or nust be renoved;" and

7.28.8 Wen the water pipe is used, the ANSI/NFPA 70-1999,
NECO, requires that netal piping be used as a bondi nhg conduct or
in this manner only when the connections to the pipe are within
5 ft (1.5 m of where the pipe enters the prem ses.

7.29 Bondi ng conductors shall consist of either copper or tinned
copper insulated wires of appropriate sizes.

7.29.1 Bonding conductors shall be run and attached in the sane
manner as groundi ng conductors.
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7.29.2 Attaching and term nati ng devices for bondi ng conductors
shal | be adequate for the size of wire involved. The No. 6 AWG
copper insul ated conductor or larger shall not be term nated by
bending it around a threaded stud.

7.30 Wiere NID, BET, or fused station protector assenbly units
require a driven ground rod the follow ng shall apply to the
ground rod installation:

7.30.1 Locate the ground rod at least 1 ft (300 nm from
bui | di ngs, poles, trees and other obstruction;

7.30.2 Gound rods shall not be installed within 6 ft (2 m of
el ectric service ground rods (Note: This m ninum separation is
provided to avoid nutual inpedance effects of multiple groundi ng
el ectrodes that will deleteriously degrade the effective

i npedance-to-earth if grounding el ectrodes are installed any
closer than 6 ft (2 m to one another. This requirenent is

i ncluded for cases where the tel ecommuni cati ons conpany i s not

al l owed, for sonme reason, to observe the RUS preferred groundi ng
met hod of attaching the primary protector groundi ng conductor
directly to an accessible point on the building electric service
grounding system RUS believes that if the primary protector

| ocation can be sited within 6 ft (2 m of the electric service
ground rod then the electric service ground rod could be used as
the preferred tel econmuni cati ons groundi ng el ectrode and a
separate tel ecomuni cations ground rod i s unnecessary);

7.30.3 A hole, 15 in. (350 mm) deep and 6 in. (150 nMM) in
di aneter, shall be dug at the |ocation where the ground rod is to
be driven;

7.30.4 \Where "slip-on" type ground rod clanps are used instead
of "cl anp-around" type clanps, the ground rod clanps shall be

pl aced onto the rod prior to driving the rod into the ground
(Note there should be one clanp for the NID, BET, or fused
station protector groundi ng conductor and one clanp for the
conductor required to bond the tel ecommunications ground rod to
the electric grounding systen). However, the clanp shall not be
tightened until the rod is conpletely driven. The end of the rod
shall be placed in the bottomof the hole and the rod shall be
aligned vertically adjacent to one wall of the hole prior to
driving. The rod shall be driven until its tip is 12 in.

(300 mm below final grade. The groundi ng conductor shall then
be attached, the clanp shall be tightened, and hol e backfill ed.

Cl anps enployed in this manner shall be suitable for direct

burial and shall be RUS accepted or RUS technically accepted; and

7.30.5 Where rods are manual ly driven, a |arge nunber of bl ows
froma light hamrer (4 Ibs [1.8 kg]) shall be used instead of
heavy sl edgehamrer type blows. This should keep the rod from
bendi ng.
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7.31 Termnations on fuseless primary station protectors
incorporated in NIDs and on fused prinmary station protectors
shall be as shown in Figures 10, 11, 12, 13, 14, and 15 of this
standard. The inner jackets of buried service wires and outer
j ackets of cables used as service drops shall be extended into
the NID or the fused primary station protector. A 10 in. (250
mm | ength of each spare wire shall be left in NIDs or fused
primary station protectors. The spare wres shall be coiled up
neatly and stored in the NID or fused primary station protector
housi ng.

7.31.1 The shields of buried service wires may be connected to
t he ground binding post using RUS accepted or RUS technically
accepted buried service shield bond connectors as shown in
Figure 10 of this standard for NIDs and Figure 11 of this
standard for fused primary station protectors. RUS accepted or
RUS technically accepted buried service wire harness wires

desi gned for custonmer access location installations may al so be
used for termnating buried service wire shields to the ground
bi ndi ng post of the NID as shown in Figure 12 and Figure 13 of
this standard for fused primary station protectors.

7.31.2 On buried service drops and aerial service drops of nore
than 6 pairs using RUS accepted or RUS technically accepted
cables, the shields shall be termnated with a RUS accepted or
RUS technically accepted cabl e shield bondi ng connector and
extended to the ground binding post of the NID, BET, or fused
primary station protector with an RUS accepted or RUS technically
accepted bondi ng harness wire. The installation of the shield
bond connector and bondi ng harness wire shall be in accordance
with the manufacturer's instructions.

7.31.3 The shield and other conductors at the fuseless primary
station protector incorporated in the NID shall be term nated as
shown on Figure 14 of this standard. The pronged or cupped
washer shall be placed above the shield. The groundi ng conduct or
shal |l be placed around the post on top of the pronged or cupped
washer. A flat washer shall be placed above the groundi ng
conduct or.

7.31.4 The station wire signaling ground conductor, if required,
shal | be placed above the first flat washer and beneath the
second flat washer as indicated in Figure 14 of this standard.

7.31.5 The shield and other conductors at the fused primry
station protector shall be term nated as shown on Figure 15 of
this standard. The pronged or cupped washer shall be placed
above the shield. The grounding conductor shall be placed around
the post on top of the pronged or cupped washer. A flat washer
shal | be placed above the groundi ng conductor.

7.31.6 The station wire signaling ground conductor, if required,
shal | be placed above the first flat washer and beneath the
second flat washer as indicated in Figure 15 of this standard.
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7.31.7 Indoor NIDs or BETs that are equi pped with "Quick
Connect" type termnals shall not have nore than one wire
connected per clip. No. 19 AWG copper and No. 18 AWG copper
covered-steel reinforced aerial service wire conductors shall not
be connected to quick connect termnals. Nonnetallic reinforced
aerial service wire using No. 22 AWG copper conductors nay be
connected to the quick connect termnals.

7.31.8 Tip and ring connections and other connections in
mul tipair NIDs or BETs shall be as indicated in Figure 16 of this
st andar d.

7.32 Systempolarity and conductor identification shall be

mai ntained in NI Ds, BETs, or fused primary station protectors in
accordance wth Construction Drawi ngs 815 and 815-1 contained in
Section 9 of this standard.

8. MBI LE HOVES

8.1 Custoner access location installations at nobile hones shal
be treated the sanme whether the honmes are nounted on permanent
foundati ons or tenporary foundations and shall be installed as
specified in Sections 1 through 9 of this standard. For the

pur pose of this standard, nobile honmes include manufactured
homes, notor honmes, truck canpers, travel trailers, and all forns
of recreational vehicles. Custoner access |location installations
at nobil e honmes can be considerably different than custoner
access location installations at regular hones and borrowers
shall be certain that the two types of installations are properly
appl i ed.

8.2 The method of custonmer access |location installation
prescribed by the ANSI/NFPA 70-1999, NECO for a nobile hone
depends on how the electric power is installed at the nobile hone
and it can involve considerable judgnent on the part of the

tel ecommuni cations installer. The National Electrical Codel and
NECL are registered trademarks of the National Fire Protection
Association, Inc., Quincy, MA 02269. The ANSI/NFPA 70-1999,
NEC, requires primary station protectors to be | ocated where
speci fic acceptabl e grounding el ectrodes exist. The ANSI/NFPA
70- 1999, NECL, allows station protector installations to be at
the location of the power neter or the electric disconnecting
means apparatus serving the nobile hone providing these electric
facilities are installed in the manner specifically defined by

t he ANSI/ NFPA 70-1999, NECO. The ANSI/NFPA 70-1999, NECO,
requires the station protectors to be installed at the nearest of
a nunber of other neticul ously defined ANSI/NFPA 70-1999, NECL,
accept abl e el ectrodes where the protector cannot be installed at
the power neter or the electric disconnecting nmeans appar at us
serving the nobile hone. The provisions can be confusing.
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8.3 NIDs shall be installed at nobil e hones as foll ows:

8.3.1 Wiere the nobile hone electric service equipnment (power
meter, etc.,) or the electric service disconnecting neans
associated wth the nobile honme is located within 35 ft (10.7 m
of the exterior wall of the nobile hone it serves, the N D shal
be installed in accordance with Figure 17 of this standard; or

8.3.2 Wiere the nobile hone electric service equipnment (power
meter, etc.,) or the electric service disconnecting neans
associated wth the nobile hone is | ocated nore than 35 ft
(10.7 m of the exterior wall of the nobile home it serves, the
NI D shall be installed in accordance with Figure 18 of this

st andar d.

8.4 The service wire and station wire shall be termnated in the
NID in accordance with Figure 19 of this standard.

8.5 Installation of the station wire and groundi ng conductor at
the nobil e honme shall be in accordance with Figure 20 of this
st andar d.

9. CONSTRUCTI ON AND ASSEMBLY UNI T DRAW NGS

9.1 The construction and assenbly unit drawings in this standard
shall be used by borrowers to assist the installer in making the
custoner access location installations.

9.2 The asterisk(s) appearing on the construction draw ngs
indicate that the itens are no longer listed in the RUS

| nfformational Publication (I1P) 344-2, "List of Materials
Acceptable for Use on Tel econmuni cati ons Systens of RUS
Borrowers."

9.3 Drawi ngs BMO, BMB3, 312-1, 501-1, 501-2, 503-2, 504, 505,
506, 507, 508-1, 510, 510-1, 510-2, 513, 815, 815-1, 958, and 962
are as foll ows.



Bulletin

1753F-801(PC-5A)

Assembly Unit Drawing

Page 46

wi —»[I

Sa or

r 12 in. (305 mm)

m-a— np
SC —

!

6 in.

Buried Plant Housing
(Compensation Paid

/_P”J

o U oy !
R = KKK
(152 mm) approx.

r1 in.
!

Under BD Assembly
Unit)

(25 mm) approx.

ITEM MATERIALS REQUIRED
wt |Terminal, wire, filled, unprotected, pole—mounted (specify pair size) 1
*pn Strap, rise guard 2
*np Clamp, cable (1—aone hole, offset) as req'd

sa or sc Wire or cable, filled, buried as req'd
sg Guard, riser, 17ID*8' as reqd
j Screws, lag (size as required) 4

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
BURIED SERVICE WIRE OR CABLE INSTALLATION
TO POLE-MOUNTED WIRE TERMINAL

Scale:

NTS

March 2001

BM50
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NID, BET, or NID, BET,
Fused Station / or Fused /
Protector Station

/ Protector /

/ Rt ,,

v 5" Approx. r 14" Approx.

—

am

_,—Fasteners

3 to 5

om 1

Fasteners

Notes:

@ Where an obstruction of less than 2 in. is encountered, the buried service
quard (item am) shall extend from the NID, BET, or fused protector
to 6 in. below the ground.

©

Where an abstruction of greater than 2 in. is encountered, the buried
service guard (item am) shall be divided as shown (from the NID, BET, or
fused protector to the obstruction, and from 3 in. below the obstruction to
In lieu of divided service guards (item am), «
continucus flexible conduit may be used from the NID, BET, or fused

6 in. below the ground).

protector to 6 in. below the ground.

@ For converting English units to metric units use 1 in. = 254 mm and

1 ft = 0.3048 m.
ITEM MATERIAL NO. REQD
am Guard, buried service (including fasteners) 1

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
BURIED SERVICE GUARD

Scale: NTS

March 2001

BMB3
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Make connection
without cutting
circuit conductor
only if plant is
not dedicated.

——

Bridge—tap
Connector

Notes:

Aerial Service Wire

— Filled Terminal Block

(See Notes(Mand @) )

Where aerial service wire connections are made along aerial plastic cable,
unprotected filled terminal blocks equipped with lead—out wires shall be used.

Conductors of the aerial service wire shall be connected directly to the
binding posts of the filled terminal block.

RURAL TELEGOMMUNICATIONS CONSTRUCTION PRACTICES
AERIAL PLASTIC CABLE DETAILS OF WIRE
CONNECTIONS TQ FILLED TERMINAL BLOCKS

Scale:

NTS

March 2001

3121
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—— ns—Locate between turns mm —

in lashing wire.

Slack wire placed
in a smooth
curve,

May be increased to 3 ft (0.9 m) to provide climbing space or

clearances from 1irees.

- Preferably not more than 20 in. (508 mm) from cable suspension bolt.

—— When greater than 3 ft (0.9 m) refer to drawing 501—2.

ITEMS MATERIALS NO. REQUIRED
*mm Rings, drive as required
*ns Clamps, span as required
mk Clamps, drop wire as required
nt Wire, aerial service as reguired

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
SPAN CLAMP ATTACHMENT

Scale:

NTS

March 2001

5011
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—— ns—Locate between turns
in lashing wire. /
Slack wire placed P~
in a smooth /’I
curve. ,,’
4//”/’: 7
Tape _— mk
V
) ’/ < mg
Aﬁﬁfﬁ" sf’
473
& /\,b\,;'nm
Q \@‘ 3 ft (0.9 m)
mk T \<‘///
nt
L When less than 3 ft (0.9 m) refer to Drawing. 501—1
ITEMS MATERIALS NO. REQUIRED
*mg Hooks, drive as required
*ns Clamps, span as required
mk Clamps, drop wire as required
nt Wire, aerial service as reguired

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES

SPAN CLAMP ATTACHMENT

Scale:

NTS March 2001

501-2
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mg

mk

@...l —

\Aeriol Service Wire to Building

mk

ne

<m—nt

nt —|

nt——

—Te—— er—sh
Lo

Note:

Install aerial service wiring through all rings on bottom of terminal housing.
Turn wire back around last ring to assigned pair. Form wire loosely to
avoid sharp bends.

\ Aerial Service Wire to Next Pole
mk or Span Clamp

ITEMS MATERIALS NO. REQUIRED
*mg Hooks, drive as required
*ne Rings, bridle as required
er Enclosures, ready—access —

sh Blocks, filled, terminal, unprotected —

nt Wire, aerial service as required
mk Clamps, drop wire as required

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
SERVICE WIRE CONNECTIONS TO AERIAL CABLE

Scale: NTS March 2001
503-2
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mg\

nt

I

ELEVATION

ar mare.

CONTACT ANGLE

PLAN VIEW

than 25 percent.

M9

/ﬁ;/_ i

Lru—nd f—
nt

FIGURE A: Aerial service wires whose contact angle (A) exceeds five degrees
and/or whose adjacent span lengths are different by 25 percent

FIGURE B: Aecrial service wires whose contact angle (A) is less than five
degrees and/or whose adjacent span lengths are different by less

ITEMS MATERIALS NO. REQUIRED
*mg Hooks, drive as required
nt Wire, aerial service as required
mKk Clamps, drop wire as required
*mi Support, drop wire as required

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
SERVICE WIRE ATTACHMENT AT INTERMEDIATE FOLE

Scale: NTS

March 2001

504
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Span Length

MINIMUM STRINGING SAG — COPPER COVERED STEEL REINFORCED (CCSR) and
NONMETALLIC REINFORCED (NMR) AERIAL SERVICE WIRES

SAG—MEDIUM AND LIGHT -
SPAN LENGTH ft (m) LOADING DISTRICTS e H%/TSVTYHEC%AD'NG
100 (30.5) OR LESS 20 in. (510 mm) 20 in. (510 mm)
125 (38) 34 in. (860 mm) 34 in. (860 mm)
150 (46) 4 ft (1.2 m) 4 ft (1.2 m)
175 (53) 55 ft (1.7 m) 7 ft (2.1 m)
200 (B1) 7 ft (2.1 m) 1 ft (3.4 m)
225 (66.5) 9 ft (2.7 m)
250 (76) 11 ft (3.4 m)

Note: To reduce vibration and dancing, service wire shall be twisted one complete
turn for each 10 ft (3 m) of span length at the time installation.

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
AERIAL SERVICE WIRE SAGS

Scale:

NTS

March 2001

505
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Frame Buildings Where NIDs Ccontdaining

Fuseless Station Protectors are Used

oo
s—— S|DE OF BUILDING ON WHICH NID
OR FUSED STATION PROTECTOR IS
MOUNTED
N Aerial Service Wire
\
\
o
I
/\\
\\
\
[ el Aerial Service Wire
// B

] BLild] ] Stat]

Protectors are Used.

on Fire Resistant Buildings.

Use house hook or drop wire hook
for any angle except angle B. When
necessary to place service wire within
angle B use "S” knob with corner
bracket to avgid service wire
attachment on front of building.

If angle A is less than 30 use ”S"
knab. If angle A is greater than 30°
use 'S” knob with 5/16 in. (7.9 mm)
angle screw. When necessary to place
service wire within angle B use “S” knob
with corner bracket to avoid service
wire attachments on front of buildings.

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES

SELECTION OF SERVICE WIRE ATTACHMENT

Scale: NTS March 2001

506
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stud
r1.5 in.

—
El
Cr\jg

">> ;>

VERTICAL BUILDING RUN(Angle Screw)

mo
mj@

SO

-}

-

A 1 in.
stud A mk
HORIZONTAL
BUILDING RUN 3 nt
(Angle Screw) mr
Notes:

Provide slack wire in the form of a
smooth curve. Make sure exposed
wire will not contact building.

Close drop wire clip firmly on wire
with side cutting or equivalent pliers.

Bail of clamp shall not bear against
aerial service wire.

e All house attachments illustrated shall

be firmly anchored in studs. HORIZONTAL BUILDING RUN

] ] ) (Corner Bracket)
For converting English units to

metric units use 1 in. = 25.4 mm. ITEMS MATERIALS
ITEMS MATERIALS - Washer, 1.25 in. OD, 0.5 in. ID
mk Clamp, drop wire *mo Screw, angle, 5/16 in.
*md Bracket, house nt Wire, aqerial service
*mr Knob, insulator, "S” *mj Clip, drop wire

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
INSULATED FIRST ATTACHMENTS FOR
AERIAL SERVICE WIRE

Scale: NTS March 2001
507
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Notes:

Hause hook {(drop
wire hook with wood

screw may alse be
uged)

For converting English units to metric

my (house hoak
may also be used)

See Table 4 for appropriate fasteners to be used with attachments. Expansion anchors
not reguired an frame buildings, attachments must be firmly secured in studs.

@ Provide slack wire in the form of o smooth curve.

units use 1 in. = 254 mm. ITEMS MATERIALS
ITEMS MATERIALS *mw | Screw, R.H., stainless steel, wood
mk Clamp, drop wire *my Hook, drop wire
*md Bracket, house *ph Anchor, expansion
*mr Knab, insulator, ”S” np Clamp, cable
— Hoaok, house *mj Clip, drop wire

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
UNINSULATED FIRST ATTACHMENTS FOR

AERIAL SERVICE WIRE

Scale:

NTS March 2001

S508-1
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Notes

@ Refer to Table 4 for

not touch
wall

INSIDE CORNER

appropriate fastening device.

For converting English units to

Page 57
2 to 4 in. — 2 to 4 in.
Wire should mr

metric units use 1 in. = 25.4 mm.
Wire should not
touch wall
OUTSIDE CORNER
ITEMS MATERIALS NO. REQUIRED
*pq Screw eye, insulated as required
*mr Knaob, insulator, "C” as required
*mw Screw, R.H., woaod

as required

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
INSULATED INTERMEDIATE ATTACHMENTS
FOR SERVICE WIRES

Scale:

NTS

March 2001

510
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——‘ 4 in. ’—~ "‘ 4 in. "*
| T ‘G
4 in. ne 4 in
np \|\L or@
L ' mm | ]
] | |
JURNS
[ 4 in
4 in
ne or mm
)
INSIDE

OUTSIDE

4 in.4 in

Note: For converting English units to OUTSIDE

metric units use 1 in. = 25.4 mm. CORNERS
ITEMS MATERIALS NO. REQUIRED

*na Rings, bridle as required
*mm Rings, drive as required
*Np Clamps, one—hole, offset as required

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
UNINSULATED INTERMEDIATE ATTACHMENTS
FOR SERVICE WIRES

Scale: NTS March 2001

510-1
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sa or sc
NP—MW ——————— o]

/—@ Gnd@
< / — 6 in. Max.

AN

—7F

~— O

SKETCH A: Buried Service Above

Crade Entrance

Notes:

@

@

©

The first attachment of the buried wire
to the building should be located
approximately 4 inches above the ground.
The remaining attochments shall be
spaced approximately 14 inches apart.

A porcelain cor plastic tube shall be

employed only when insulated sQ or sc

attachments are required for support

of aerial service wire on buildings. np—mw Sp@

Entrance hole shall be drilled to slope
slightly upward. Except where a porcelain or
plastic tube is required, dll wires entering the
hole shall be taped for a tight fit. When

the agerial service wire approaches from above
the entrance hole, a drip loop shall be

made as shown.

Insert short piece of aerial service wire to
cushion C knob.

@ Seal both ends of hole or conduit with

duct seal.

For converting English units to metric units
use 1 in. = 254 mm.

- nt

r'l 1/2 in. Min.
-

pall————— MY

!
@) and @J @

SKETCH B: Aerial Service Wire —
Aerial Service Entrance

NID, BET, or Fused
Station Protector

§a 9or sc

s

\Y

N

A X
NN

SKETCH C: Buried Service — Below
Grade Entrance

I TEMS MATERIALS I TEMS MATERIALS
*mr Knaob, insulator, "C” *mw Screw, wood
nt Wire, acerial service sa/sc Wire or cable, filled, buried
— Tube, plastic sp Sealer, duct
*np Clamp, one—hole, offset

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES

SERVICE ENTRANCES

Scale: NTS March 2001

510-2
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Horizontal run should not
md

exceed 20 feet. Place
fasteners at 6 foot

maximum intervals.

Z

Notes:

\

W)

\\\ \ \\\ \
\}

ANAN

\

1 ft = 0.3048 m.

\

NN N
3

N

If over B
feet, place
additional
fastener.

NID or Fused Station
Protector shall be

3 feet min. to 5 feet
max. above grade. See
Note 4 on Construction
Drawing Number 962.

@ Dimensions apply to both frame and fire resistant buildings.

@ For converting English units to mastric units use

I TEMS MATERIALS ITEMS MATERIALS

mk Clamp, drop wire nt Wire, aerial service

*md Bracket, corner *pq Screweyes, porcelain, insulated
*mr Knob, "C” *mr Knob, insulator

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
AERIAL SERVICE WIRE RUN ON BUILDINGS

Scale:

NTS

March 2001

513
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Conductor Polarity Diagram For NID Incorporating Fuseless Station Protector

Viewing —@ MDF Vertical
Direction Filled Terminal Block of «
= Ready—Access Enclosure or a Pole
Mount Wire Terminol@

_———_
— §EEEE
NID containing Fuseless
<664 Station Protector
Fuseless Station Protector
/N
7 s o1 [ LI
Ing or ==— RJ11 Jack
=\ |[nogoo

{ Tracer \ )
Multipair Cable@ L—RNT
~\_ Green (Tip)

T ( ) Red (Ring)
Tip
Aerial Service Wire

Station Wire

Conductor Polarity Diagram For Fused Station Protector

Fused Type

Customer provided RJ—11 Jack ———== HHHHHH
g *T Station Protector
/ - l

Red (Ri
ed (Ring) Ring or Tracer

§ii
% {Aerlol Service Wire
3 L W=

-=— Tip

Green (Tip)

Station Wire

Notes:
@ Refer to appropriate cable specifications for tip and ring conductor identification
When facing the cable terminal the positive (tip) is on the left and the
negative (ring) is on the right side of the pair.

@Connections to be made in accordance with the manufacturer's instructions
RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES

CONDUCTOR FPOLARITY (TIP AND RING) DIAGRAM
(AERIAL PLANT)
March 2001

Scale: NTS
815
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@_ / MDF Vertical
‘———_
Tip — —
Ring
Ring ——— =
Tip
L/ JAN r
U ]
S~ Multipair Cable(T)
a——  White (Tip) @
Housing, Buried
Blue (Ring) —m Splice Enclosure
r NID Incorporating Fuseless Station Protector
1O Q OF e RJ11 Jack
G
HHHHHH Green (Tip)
-
R’%T /{Stotion Wire
JAN
) L
A\
) ) ) Red (Ring)
Buried Service Wire
Notes:

@ Refer to appropriate cable specifications for tip and ring conductor identification.
@ Connections to be made in accordance with the manufacturer's instructions.

@ Cennections to be made in agccordance with RUS Bulletin 1753F—401(PC—2),
"RUS Standard for Splicing Copper and Fiber Optic Cables.”

RURAL TELECOMMUNICATIONS CONSTRUCTION FRACTICES
BURIED PLANT CONDUCTOR POLARITY DIAGRAM

Scale: NTS March 2001

815-1
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Tape

over shield

Tape over shield
bonding connector

bonding
connector
tm ] ————1tm
Wire tie ——cﬁp r:@:H—CobIe tie

©

Buried Service Wire Marker

@The marker shall be wrapped

Markers shall be installed on «<ll buried
wires and cables at each housing as
shown in RUS Bulletin 1753F—401.

around the cable in a manner such
that the printed portion of the
marker is completely covered and
protected by at least one layer of
transparent tape. On cables too
large for this to be accomplished
with a single marker, a second
marker shall be applied so that the
clear tape of the second marker
provides protection for the printed
portion of the first. The information
shall be legibly printed and shall be

readily visible.

The markers shall contain the
following information unless indicated
otherwise by the Borrower or

Line 1 [ Tom Borrower's Engineer.
Brown ) ) :
5671234 Buried Service Wire:
Line 1 — Subscribers identification
Transparent tape (Such as: name, telephone
P P number, or address)
Printing area Buried Cable or Wire:
Suried Cable Marker Line 1 — Nearest sequential marking
Line 1 | 3481 Line 2 — Direction of cable aor wire
. Line 3 — Cable reel number
Lne 2 ::VGSJ[. Lo Line 4 — Name of cable
ousing 18
manufacturer
Line 3 | Reel #6942
R YRRy f ¢ Other methods or materials of
ne dnurgedrer directional marking may be used when
J t specified by the Borrower or the
Printing area Transparent tape Borrower's Engineer.
ITEM MATERIAL NO. REQD
*tm Tape, marker as required

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
BURIED CABLE AND WIRE DIRECTIONAL MARKING

Scale:

NTS March 2001

958
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gy NID, BET, or Fused
/ Station Praotectaor
4-” to 6" ‘
P -
/ ph . ,
14" Max. I 7 O © 3 te 5
[ Wi/ T T T 1
I 1740
+ | | | | | | | | | | | | | | | +
) N B t !
A 9
- SOOI N7
12" Min. <<\\/,<\\%<\\f<\\f<\\f<\\/,<\\ RRRRRR
Notes Sa or SC

© OO @@_

When mounting NID, BET, or fused station protector and <lamps on masonry surface,
use screw expansien anchors or equivalent manual or machine—driven devices.

Attach filled buried service wire or cable to building with one—hole offset clamps spaced
14 In. max. apart. Where grounding conductor parallels service wire or cable, both wires
may be run under the same attachment.

Place filled buried service wire ar cable snug against building.

Details of NID, BET, or Fused station protector terminations are shown on Figures 10
through 16 and Figure 19 of this standard.

Fer converting English units to metric units use 1 in. = 254 mm and 1 ft = 0.03048 m.

ITEMS MATERIALS ITEMS MATERIALS

NID NID, protected, station, outside *rg Wire, station

s Wire, filled, buried *mw Screw, stainless steel, wood
*ph Anchor, expansion, screw sc Cable, filled, buried
*np Clamp, one—hole, offset

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
BURIED WIRE SERMCE INSTALLATION ON BUILDINGS

Scale: NTS March 2001

962
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FIGURE 1 ANCHORING DEVICES
HAMMER DRIVE ANCHORS SCREW ANCHOR

Cable Clamp cr other fixture

/| Insert expansion
shield into the
drilled hole tap—
ping It Nghtly untll
the hsaad is flush
with the mounting
7] surface.

RAKRKRRRRR Insert expansion
''''''''''''''' shield through
\ the mounting

R tRRRRNS hole of the

Dryvin Anchor
Expansion Shield

AR fixture and inta |
. , ARRKRRRRRR drilled hole.
Nail (Wedging Element) -

Expansion Shield

'''''''''''''''''''''' Tap expansion

................. N shield lightly

Insart scraw
through mount—
ing hole of
fixture Into the
AR 0 SRR against the axpansion shield

NI [ fixture, then Z 228 and turn it
k .................. insert nall inte T ' down untll the

Nall (Wedging Element) the expansion head seats
shield. irmly.

------ until the
flange rests

Diamond Harmmer
Drive Anchor

|

Brush Nail
Expansion Bolt —

Cﬂ]]]ﬂ]lﬂq]‘—‘

Nail (Wedging Element)

Drive nall In
until the head Wood Screw
seats firmly. (Wedging Element)

Bridle Ring (Wood Screw Thread)

Insert expansien shield
into the drilled hole

tapping it lightly until
the head Is flush with

the mounting surface.

Expansion Shield

—— Wedge
Fixture

Insert machine
bolt through the
mounting hola of
fixture inta the
expansion shield
and turn it down
until the head
seats firmly.

S|

Machine Bolt
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FIGURE 2 CcABLE ATTACHMENT DEVICES

HOLLOW TILE OR
METAL LATH

|
B

Toggle
Bolt

LATH AND PLASTER
OR PLASTER BOARD

||||||)’ \||||||||
o

Al

Cable Clamp

Furring Strip

QS

Screw Anchor

l\\> N

72

MASONRY—FINISHED SURFACE

Hdmmer ................
Drive Hook /0.7

Double Headed Nail

Cable Clamp

RIGID COMPQOSITION SHINGLE
Sheathing

— Stud
% ge
-l

o ) >

L Wood Screw

LClearance Hole

Orill hole in concrete block with
a twist drill of the outside
diameter indicated on the
expansion shield. Then insert
anchor in hole and expand by
turning screw.

PLASTER ON CINDER BLOCK

— Screw Anchor

L Plaster
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CABLE ENTRANCES AND RUNS IN BUILDINGS

Aerial Cable
or

Buried Wire
or Cable

\

N X
DY Y

Aerial Cable

or

Buried Wire

or Cable

A
%
K
X

Aerial Cable
or

Buried Wire
or Cable L

V'V

Notes:

Note: Run outside type
cable in conduit to
building terminal

RO

y/xr‘v N\ et
A

\L 17 CONDUIT

24 SKETCH A

NID, BET, or Fused Frimary
Station Protector

Station Equipment

Inside Wiring
Cable

4( <6 it (1.8 m) Max. (1)

r Inside Wiring Cable

Station Equipment 1

J

\\‘é \
SEEES
SKETCH B

*{ = 4 ft (1.2 m) Mox. (1)

Splice @

—— NID, BET, or Fused Primary Station Protecter

NID, BET, or Fused Primary
Station Protector

Station Equipment —l

SKETCH C

T— Inside Wiring Cable 41

Recommended maximum is shown; length cannot exceed the ANSI/NFPA 70-1999, NEC,®0IIowobIe

length of 50 ft (15.2 m).

NEC®

Outside plant cable shield shall be cennected to an acceptable grounding electrode.

(See Fine Print Note No. 2 of Section 800-50 of ANSI/NFPA 70-13999,

If splice case is

metallic, the sgplice ¢agse shall also be ¢onnected to the same acceptable grounding electrode,
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— C Knabs —

FIGURE 4

AERIAL SERVICE WIRE CROSSING OBSTRUCTIONS
WOODEN BUILDING SURFACES

——

—

6 in. Max.
(152 mm)

i

6 in. Max.

[
re

(152 mm)

SKETCH A: PASSING BEHIND DRAIN SPOUT
(PREFERRED INSTALLATION METHOD)

— C Knobs —

R T—| — —

—— Foreign Wire
in Conduit

B in. Max.——
(152 mm)

6 in.

— 6 in. Max.
(152 mm)

IR

SKETCH C: CROSSING IN FRONT OF CONDUIT

— C Knobs —

— C Knobs —

—

6 in. Max.—

6 in. Max.

(152 mm)

i

[
re

(152 mm)

SKETCH B: PASSING IN FRONT OF DRAIN SPOUT

— C Knobs —

S— T— — —

—— Foreign wire
in_conduit

6 in.
(152 mm)

Mox.—‘——l

— B in. Max.
(152 mm)

i

SKETCH D: CROSSING BEHIND CONDUIT
(PREFERRED INSTALLATION METHQD)

—

(152 mm) Max.

ol

-+

8 in. (152 mm) Max.

Power, Radio, or
Grounding Conductor

SKETCH E: PASSING POWER, RADIO, OR GROUNDING CONDUCTOR
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AERIAL SERVICE WIRE CROSSING OBSTRUCTIONS
MASONRY BUILDING SURFACES
— Bridle Rings — — Bridle Rings —
I A I N
N N 1 Y I L N N N N I O
[ W T 1 [ T w1 [ [ 1 [ ] [
[ T 1T 1 [ T1 1T 1 [ T JT 1 [ T1T T 1
[ I 1 I | [ [T [
[ T[T 1 [ T 1T 1 [ T T 1 [ T1 T 1
| I | I | [T |
[ T ] 1 [ T1 1T 1 [ T T 1 [ T T 1
T ot 1 T || T
6 in. Max, — 6 in. Max. 6 in. Max.— 6 in. Max.
(152 mm) :L.‘ | (152 mm) (152 mm) 1., - (152 mm)
SKETCH A: PASSING BEHIND DRAIN SPOUT SKETCH B: PASSING IN FRONT OF DRAIN SPOUT
(PREFERRED INSTALLATION METHOD)
— Bridle Rings —
— Bridle Rings —
L o ;|;|;|;||;|;|;|;
:|'|:|:||:|:|'|: ' L L '
[ I T 1 —f— Foreign
[ I T 1| =e—F——F— Foreign ||||||||||||||W'|re|n
| [ 11 | | [T T Wire in ] ] ] ] Conduit
Cr T e Conduit AU D D Y
I | I N [
Rt ot 6 in. Max. — — 6 in. Max.
6 in. Max.— — 6 in. Max. (152 mm) j_,( ’._E (152 mm)
(152 mm) _+ r (152 mm)

SKETCH D: CROSSING BEHIND CONDUIT

SKETCH C: CROSSING IN FRONT OF CONDUIT (PREFERRED INSTALLATION METHOD)

— Bridle Rings —

] T ] Bridle Rings
—Tt—1— Foreign
- T T Wire -
| T - |
- C T T -
| T - |
- T T T T T T | | | |
?15'2‘ n“fsj‘) o (515”;‘ n“ﬂfnx) SKETCH F: MASONRY BUILDING PROJECTIONS
D
SKETCH E: PASSING BEHIND FOREIGN WIRE

(PREFERRED INSTALLATION METHQD)
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FIGURE ©
AERIAL SERVICE WIRE CROSSING COMBUSTIBLE BUILDING PROJECTIONS

C Knob or Insulated
Eyve Screw

[/

AN

C Knob

Maintain 0.5 in. (12.7 mm)
Min. Separation Between
Surface and Wire

C Knob or Insulated
Eye Screw




Wire Rope
Thimble

Automatic
Clamp

Wall Strap

16 7/8 in. (429 mm)
Wall Strap
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FIGURE 7/
SUSPENSION STRAND DEADENDING ON BUILDINGS

—

Automatic Clamp

Strand

SKETCH A: PULL ALONG LINE OF BUILDING WALL

Greater than
20°

SKETCH B: ANGLE PULL FROM BUILDING WALL

F Wire Raope Thimble

"U" Type

Automatic Wall Strap

Clamp

5/16 in. (8 mm) ———==
Strand — Slack Span Only

SKETCH C: PULL FROM FACE OF WALL



Bulletin 1753F-801(PC-5A)
Figures

Page 72 FIGURE 8

GROUNDING OF TELECOMMUNICATIONS SERVICE TO ELECTRIC SERVICE

Protector

(PREFERRED METHQOD)

— To Protector Ground Terminal of NID, BET,
or Fused Station Protector@

NID, BET, or

Fused Stqtionw
NN
N\

A ‘ ol : ==——— Ground Clamp
)

— ' ma———— F  Electric Service Conduit
[}

QO Electric

)' Service
”"'“1 _____________ - Equipment
Enclosure

Ground Clamp 4’“0 b
o T_ ________________________ ) — Metallic Conduit
Attachment Ontione, (3) G“’“”‘“”gp C"”_d“‘*j
\ @rme ~ Crounding Electrode
X//\//\//\//\//\//\//\//\//\//\//\>/\ \//\//\//\//\//\/
// /

Ground Rod Cldmp@

See Section 800-40(a) of ANSI/NFPA 70—1999 NEC®

attachment options shown above for the_jnstallation. @ Clamp must be
It

Select one of the

accepted by Listing Agency (UL, etc.). Connector (ltem "me”) must be

accepted by a Nationally recognized testing laboratory.
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FIGURE 9

ALTERNATIVE TECHNIQUE FOR BONDING TO ELECTRIC SERVICE GROUND
WHERE DIRECT ATTACHMENT IS NOT POSSIBLE

— NID, BET, or Fused
Station Protector

Telephone Set — Buried Service
Drop
Telecommunicatians —
Station Wire or Inside ———s= Ground Red
Wiring Cable
Electric Ground —— Insulated Ground Wire @
Rod '
me — ‘
Pole #8 AWG Copper Insulated
Ground Wire |

Metallic Cold
Water Fipe
— o @

L - N N @

j “ @ Porch
Plastic or

Electric Power Metallic Pipe

Service i

Notes:

Both electric and telephone “aj* connectors attached to the cold water pipe shall
be within 5 ft (1.5 m) of where the pipe enters the premises.

@ Refer to Paragraph 7.22, Table 5, of this standard for the ground wire conductor
size. Ground wire must be accepted by a Nationally recognized testing laboratory.

@ Connector "aj’ must be accepted by a Nationally recognized testing laboratory.
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FIGURE 10

BONDING BURIED SERVICE WIRE AT STATION PROTECTOR OF NID
USING SERVICE WIRE SHIELD BOND CONNECTOR

Installed Buried
Service Wire

s——— FUuseless Station
Protector of NID

©

Buried Service Wire w Grounding Conductor

Shield Bond Connector

Typical Preparation of
Buried Service Wire

Buried service Wire
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FIGURE 11

BONDING BURIED SERVICE WIRE AT FUSED STATION PROTECTOR
USING SERVICE WIRE SHIELD BOND CONNECTOR

Installed Buried Fuse
Service Wire

@ =——— Fused Station

:(Ell;):

Buried Service Wire -.— Grounding Conductor

Shield Bond Cennector

Typical Preparation of
Buried Service Wire

Buried service Wire
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FIGURE 12

BONDING BURIED SERVICE WIRE AT STATION PROTECTOR OF NID
USING SERVICE WIRE BONDING HARNESS

r Station Protectaor of NID

| I
C )

Inner Jacket of
Service Wire

Service Wire Bonding ——— ==
Harness (See Note)

I‘— Grounding Conductor

Shield of Service Wire

Note: After installation, wrap shield Outer Jacket Of Service Wire

and bonding harness c¢onnector
with three half—lapped layers

of vinyl tape. L

Buried Service Wire
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FIGURE 12

BONDING BURIED SERVICE WIRE AT FUSED STATION PROTECTOR
USING SERVICE WIRE BONDING HARNESS

r Fused Station Protector

%

Fuse

| )
)
|<— Grounding Conductor

Inner Jacket of
Service Wire

Service Wire Bonding ———— ===
Harness (See Note)

Shield of Service Wire

Note: After installation, wrap shield
and bonding harness connector
with three half—lapped layers
of vinyl tope.

Outer Jacket Of Service Wire

L Buried Service Wire
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FIGURE 14
TERMINATION OF CONDUCTORS AND SHIELD ON
STATION PROTECTOR BINDING POSTS OF NID
22 AWG Signaling ( |V p Y Nyt

Station Wire Ground
(if required)

Flat Washer
Grounding Conductor 7

{ —— Pronged or Cup Type

|_| |_|__ Washer

lem—— Buried Service Wire Shield@

Line Conductors — ot Wosher@

Ground Binding Post

~

(. [ Yew——— Nut

Flat Washer

{

Buried or ?

Aerial Service Flat WGSher@

Wire — Q%d —
AR VA4

— ot —t —t — —t —

Line Binding Post

Notes:
@ If shoulder is inadequate to support shield or wire add a flat washer.

@ Terminate buried service wire shield with station protector grounding lug of NID
in accordance with either Figure 10 or 12 of this standard.
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FIGURE 15

TERMINATION OF CONDUCTORS AND SHIELD ON
FUSED STATION PROTECTOR BINDING POSTS

22 AWG Signaling ( |V

w
[ jm—— Nut

Station Wire Ground
(if required)

Grounding Canductor j

i

Flat Washer

—— Pronged or Cup Type
Washer

M

le—— Buried Service Wire Shield@

Service Wire
Conductors

— Flat Wosher@

Ground Binding Post

Buried or Aerial
Service Wire

=—~Nut

Flat Washer

Flat Wosher@

— —
— —
— —

—— — — — —

Service Wire Binding Post

Notes:

Station Wire

Ym— Nut

Flat Washer

Flat Wash er@

—_— .
— — ) —_— —
— ML)

— ot et et —t p—t —

Station Wire Binding Post

@ If shoulder is inadequate to support shield or wire add a flat washer.

@ Terminate buried service wire shield on fused station protector grounding lug
in accordance with either Figure 11 or 13 of this standard.
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FIGURE 16

MULTIPAIR NID OR BET TERMINAL CONNECTIONS
CONTAINING FUSELESS STATION PROTECTORS

Ring

Tip

OIS

S
=10

Aerial Service
Wire or Cable

-<— To Grounding

]

ORS!
S
o O

To Grounding —s=

Wire or Cable

Electrode Electrods Station Wires
or Cables
Tip
D=2 (ZE2o0
;‘\ e :\ 2 s\ O e aaads
~ M \\: \\: S
” —1? 51 I:I\\ 4
@; @1’“& i o B 5
‘ Ring

Note: #18 AWG copper—covered steel reinforced aerial service conductors shall not be
Nonmetallic reinforced aerial service

conductors (#22 AWG copper) may be connected to quick connect terminals.

connected to

quick connect terminals.

o’

.
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FIGURE 17/

NETWORK INTERFACE DEVICE (NID) INSTALLATION
FLECTRIC SERVICE EQUIPMENT WITHIN 35 FEET (10.7 METERS)

OF MOBILE HOME /\

Mobile Home

—— Power Service Meter

12 in.
(30.5 cm)
Max.
Mobile Home Post ax
| ] Customer
Provided
O ciot Connecting
ation Block
| Wire & T
NID @) I
= Trailer Frame
-«—— Power Grounding
Conductor \

Beam Trailer
Clamp @

Buried Service Wire ————p=

Drive Ring &
#6 AWG Copper Insulated
Ground Wire

— Copper Insulated Ground Wire &

Notes:

2

|

/\\\/\ 12 in. (SOL cm) Min.

: Ground Rod
N\ Clamp @

\lt

DSBS
RARARSIL \//\\f/

%
-\ A\ I/\\

Telecommunications Co. Ground Rod

— #6 AWG Copper Bonding Conductor &

— Power Service Ground Rod

@ Clamp must be accepted by Listing Agency (UL, ete.) for two conductors, otherwise twe clamps must be used,
@ See Figure 19 of this standard fer NID tarminations. @ See Figure 20 of this standard for mobile home
Installation. Bare 1 burlfed Its entire length; Insulated where human contact Is possible.

@ Refer to Paragraph 7.22, Table 3, of this standard for the correct conductor size of the ground wire.
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FIGURE 18

NETWORK INTERFACE DEVICE (NID) INSTALLATION
ELECTRIC SERVICE EQUIPMENT MORE THAN 35 FEET (10.7 METERS)

FROM MOBILE HOME /\
Power Service Meter

47 Mobile Home

12 in.
(30.5 cm)
Max.

Mobile Home Post
' Customer
O I Provided

Connecting
Station Ly Block

Wire @
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Notes: @ Clamp must be accepted by Listing Agency (UL, etc.) for two conductors, otherwise two clamps
must be used. @ See Flgure 19 of this standard for NID terminations. @ S¢9 Figure 20 of this

standard for mobile home installation. Refer to Paragraph 7.22, Table 5, of this standard for
the correct conductor size of the ground wire.
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FIGURE 19
NID TERMINATIONS
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FIGURE 20
MOBILE HOME INSTALLATION
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