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NOTICE OF DISCLAIMER

This document is issued by Bell Communications Research, Inc. (Bellcore) to inform Bellcore Client Companies*
(BCCS)of Bellcore’s Practice (BR) covering electrical protection, bonding, and grounding of telephone service m
mobile homes. Neither this document nor any of its contents should be disclosed to persons other than employees of
those companies. To disclose the contents to others may seriously jeopardize Bellcore’s ability to perform this type
of work for its owners in the future.

Bellcore reserves the right to revise this document for any reason, including but not limited to, conformity with
standards promulgated by various agencies, utilization of advances in the state of the technical arts, or the reflection
of changes in the design of any equipment, techniques, or procedures described or referred to herein.

THE INFORMATION CONTAINED IN THIS BELLCORE PRACTICE IS THE RESULT OF
PROFESSIONAIJIECHNICAL INVESTIGATION, ANALYSIS, AND/OR RESEARCH INTENDED FOR A
WIDE RANGE OF APPLICATIONS. HOWEVER, USERS SHOULD BE AWARE THAT LOCAL
CONDITIONS MAY RESULT IN A NEED FOR ADDITIONAL PROFESSIONAL INVESTIGATIONS,
MODIFICATIONS , OR SAFEGUARDS TO MEET SITE, EQUIPMENT, ENVIRONMENTAL SAFETY OR
REGION-SPECIFIC REQUIREMENTS. IN NO EVENT IS THIS INFORMATION INTENDED TO REPLACE
FEDERAL, STATE, LOCAL OR OTHER APPLICABLE CODES, LAWS OR REGULATIONS. SPECIFIC
APPLICATIONS WILL CONTAIN VARIABLES UNKNOWN TO OR BEYOND THE CONTROL OF
BELLCORE. AS A RESULT, BELLCORE CANNOT WARRANT THAT THE APPLICATION OF THIS
INFORMATION WILL PRODUCE THE TECHNICAL RESULT OR SAFETY ORIGINALLY INTENDED.

BELLCORE MAKES NO REPRESENTATION OR WARRANTY, EXPRESSED OR IMPLIED, WITH
RESPECT TO THE SUFFICIENCY, ACCURACY, OR UTILITY OF ANY INFORMATION OR OPINION
CONTAINED HEREIN. BELLCORE EXPRESSLY ADVISES THAT ANY USE OF OR RELIANCE UPON
SAID INFORMATION OR OPINION IS AT THE RISK OF THE USER AND THAT BELLCORE SHALL NOT
BE LIABLE FOR ANY DAMAGE OR INJURY INCURRED BY ANY PERSON ARISING OUT OF THE
SUFFICIENCY, ACCURACY, OR UTILITY OF ANY INFORMATION OR OPINION CONTAINED HEREIN.

This document does not represent any commitment by Bellcore or by any BCC to purchase any product described
herein.

Each BCC may have requirements or s~cifications different from those described herein.

Nothing contained herein shall be construed as conferring by implication, estoppel or otherwise any license or right
under any patent, whether or not the use of any information herein necessarily employs an invention of any existing
or later issued patent.

Bellcore does not recommend products and nothing contained herein is intended as a recommendation of any
product to anyone.

● Belleore ClienL Company or “BCC” as used herein means any divested Belt operaring Company or ita successor, any regional affiliate
drereof, Cineirmati Betl Inc., or ‘llre Southern New England Telephone Company.
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1. INTRODUCTION

1.01 This Bellcore Practice provides bonding, grounding, and electrical protection criteria to be
obsetved when providing telephone service to permanent-type mobile homes. A permanent-type

mobile home is a fill-time residential structure, seldom moved, usually set on supports such as jacks or
concrete blocks, with or without decorative skirting. Some mobile homes may consist of two units,
situated side by side, with the exterior covering designed to give the appearance of a single unit. Mobile
homes may also serve as temporary or semipetmanent business or field offices.

1.02 Reissue of this Practice is prompted by changes effective with the 1990 issue of the National
Electrical Code, ANSI/NFPA 70-1990, Sections 800-30(b) and 800-41, regarding the grounding,

bonding, and location of the telephone protector when providing telephone setvice to mobile homes. It
also includes a title change to better reflect the contents of the Practice. Since this reissue covers a
general revision, arrows ordinarily used to indicate changes have been omitted. Any changes or
corrections to improve this Bellcore Practice should be requested in accordance with BR 000-010-01 5.[1]

1.03 The criteria contained herein do not apply to Recreational Vehicles (RVS) and trailers that are
typically smaller than mobile homes and intended for frequent relocation from one site to another.

Grounding, bonding, arid protection of telephone wiring to nonpennanent-type mobile homes, trailers and
RVS is covered in Bell System Practices Section461 -220-101 .[2]Additional information on protection,
grounding, and bonding at the network interface is contained in BR 876-300- 100.[3]

1.04 The manner in which power is supplied to the mobile home as well as the location and visibility
of the power service equipment or disconnecting means are determining factors in the locating,

grounding, and bonding of the telephone protector. For example, power maybe either “hard-wired” to
the mobile home or provided by a cord and plug. Hard-wired means that permanently installed power
feeder conductors, including a green wire equipment ground, are provided to the mobile home through
the power service equipment or through a suitable disconnecting means and are NOT plug-
disconnectable.

The National Electrical Code requires that the ~wer service equipment or discomecting means be
located in sight of and not more than 30 feet from the exterior wall of the mobile home it seines.
However, this arrangement may not be found at all mobile home locations. The “in sight” requirement,
as it pertains to the installation of the telephone protector, means that the power service equipment or
disconnecting means shall be able to be seen from any point on the perimeter of the mobile home, but not
necessarily from the location of the protector. A power service equipment or disconnecting means
location within or behind a building is not considered to be “in sight”. A location that has been obscured
by decorative fencing or shrubbery may still be considered to be “in sight” of the mobile home for the
purpose of the installation of the telephone protector.

1.05 Prior to installing telephone service to a mobile home, a preliminary survey must be performed to
verifj the safety of the work site, and to determine where the telephone protector is to be located

and how it will be grounded and bonded. Figures 1 and 2 illustrate examples of telephone distribution to
mobile homes.
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Figure 1. Examples of Buried Service Distribution

PROPRIETARY – BELLCORE AND AUTHORIZED CLIENTS ONLY

See proprietaryrestrictionson title page.

1?.,,.



BR 461-220-100
Issue 3, July 1991

AND+JOUNTED

H \

At-w? /#i#%’LE———-.
WIRE / CUSTOMER. (MIN.

II \ / HEIG}ff-lol%.
II

w

ABOVEGROUND)

u
.,:,::,::,:,
,;:..
.,:,,

Figure 2. Examples of Aerial Service Distribution
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2. SAFETY TESTS AND SITE SURVEY

CAUTION:

ALWAYS test the chassis and skin of a mobile home with the 188A Test Set,
B Voltage Tester, or equivalent, to detect foreign hazardous voltages. Defects
in electrical equipment or wiring in a mobile home may energize the unit
and present an electrical hazard to persons in or near it. If a hazardous
condition is found to exist, the draftsperson shall proceed no further until
the supervisor has been informed and the condition corrected. Instances
have occurred where the chassis of the mobile home has been connected to
the “hot” side of the electrical wiring making it hazardous to touch or
attempt to bond to a telephone ground.

2.01 Before making contact with the mobile home, verify the presence or absence of hazardous voltage
on the mobile home body and chassis using the 188A Test Set, B Voltage Tester, or equivalent.

Where a mobile home consists of two units that have been joined together to form a single unit, test the
chassis and body of BOTH units. Refer to Bell System Practices Section 081-705- 101,[4]for use of the B
Voltage Tester or AT&T Practice081 -705-102,[5]for use of the 188A Test Set.

2.02 Select test points such as screw heads, chassis bolts, or unpainted areas where paint will not act as
an insulator. Avoid cutting through painu select an inconspicuous location to avoid marring the

appearance of the mobile home. AVOID BODILY CONTACT WITH THE MOBILE HOME ,
DURING THIS OPERATION.

CAUTION:

If the voltage tester indicates that any part of the mobile home is energized,
do not proceed until the supervisor is notified and the condition is corrected.
Also, inform the occupant and/or the mobile home park manager of any
hazardous condition found.

2.03 Conduct a preliminary survey of the area. Makeshift pole lines and nonstandard clearances should
be avoided. If unsatisfactory conditions are found, refer them to your supervisor or the outside

plant engineer before proceeding with the installation.

2.04 Note the location of any buried or underground power sewice conductors to the mobile home so
that they may be avoided if it is necessary to bury the telephone semice wire or ground wire, or

drive a ground rod.

2.05 Determine how power is provided to the mobile home. Is it hard-wired or plug-and-cord
connected’?

2.06 Determine the location of the power sewice equipment or the disconnecting means. Is it within
30 feet of the mobile home? Is it within sight of the mobile home being served?

●

1
r,
+.

PROPRIETARY - BELLCORE AND AUTHORIZED CLIENTS ONLY

See proprietaryrestrictionson titte page.

4



BR 461-220-100
Issue 3, July 1991

3. PLACING, GROUNDING, AND BONDING THE TELEPHONE PROTECTOR

3.01 ~eplachg, grounding, adhnding ~ui~ments fortietelephone protector de~ndupn tie
location and visibility of the mobile home power service equipment or the power disconnecting

means, and whether the feeder conductors to the mobile home am hard-wired or plug-and-cord comected.
Telephone protector placing, grounding, and bonding requirements are summarized in Table 1.

Table 1. Telephone Protector Placing, Grounding, and Bonding Requirements

Power Setvice Protector Location Grounding and Bonding
Requi~ments

.

A. Hard-wired; power sexvice Power service, Connect telephone protector
equipment or discomecting disconnecting means, or ground terminal to power
means within 30 feet and in mobile home. semice equipment ground or to
sight of mobile home (see discomecting means ground.
Paragraph 3.02).

B. Plug-and-cord connected; Power service, Connect telephone protector
power service equipment or discomecting means, or ground terminal to power
discomecting means within 30 mobile home. service equipment ground or to
feet and in sight of mobile home disconnecting means ground.
(see Paragraph 3.03). Bond protector ground terminal

to mobile home chassis.

C. Hard-wired or plug-and-cord Mobile home. Comect telephone protector
connected; power service ground terminal to best
equipment or discomecting available ground per Table 3.
means more than 30 feet from Bond protector ground terminal
or not in sight of mobile home to mobile home chassis.
(see Paragraph 3.05).

A. The power service is hard-wired, and the power service equipment or disconnecting means is
located 30 feet or less from and is within sight of any point on the perimeter of the mobile home
being served.

3.02 There are two options for placing the telephone protecto~ at the power service equipment or
discomecting means, or at the mobile home. When applying either of these options, it is not

necessary to bond the protector ground terminal to the mobile home chassis. The power system
equipment grounding conductor (green wire), which is part of the hard-wired ac power installation, serves
as the bond to the mobile home chassis.

PROPRIETARY - BELLCORE AND AUTHORIZED CLIENTS ONLY
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NOTE: Mobile homes manufactured prior to June 21, 1976, and those manufactured after that date that
do not display the medtilon signifying inspection by the Federal Department of Housing and Urban
Development (HUD), may not have the green wire equipment grounding conductor bonded to the chassis.
A bond should be placed between the protector ground terminal and the chassis for these mobile homes.

Option (a): Place the telephone protector at the power setvice equipment or discomecting means.
Connect the telephone protector ground terminal to the ac power ground at the power
service equipment or disconnecting means location using an insulated copper
conductor as indicated in Table 2. This arrangement is illustrated in Figure 3.

Option (b): Place the telephone protector at the mobile home. Connect the telephone protector
ground terminal to the ac power ground located at the power service equipment or
disconnecting means using an insulated coppx conductor as indicated in Table 2. The
grounding conductor should be fnmieddeep enough to protect it from physical damage.
This arrangement is illustrated in Figure 4. Where the grounding conductor is smaller
than No. 6 AWG, conduit should be used for physical protection in lawn, garden or
other areas where damage is likely. Nonmetallic conduit is preferred. Where metallic
conduit is used, bond the conduit to the grounding conductor at both ends of the
conduit nm.

Table 2. Grounding ConductorCapacity

Insulated Copper
Ground Wire Size

(AWG)

Maximum Number
of

Protected Circuits

=F-

NOTE: The bonding conductor between protector ground terminals of multiple protectcm shall be the
same size as the grounding conductor between the protector and the grounding electrode.
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B. The power service is plug-and-cord connected, and the power service equipment or
disconnecting means is located 30 feet or less from and is within sight of any point on the perimeter
of the mobile home being served.

3.03 The options for placing the telephone protector are the same as in A (see Paragraph 3.01).
However, when the power service is plug-and-cord comected, the telephone protector ground

terminal MUST be bonded ~othe mobile home chassis.

CAUTION:

Grounding and bonding of the telephone protector shall be completed
before any installation work is started when the power is nonpermanent
(plug-and-cord connected).

.

Option (a): Place the telephone protector at the power sexvice equipment or disconnecting means.
Connect the telephone protector ground terminal to the ac power ground at the power
semice equipment or disconnecting means location using an insulated copper
conductor as indicated in Table 2. Using a No. 12 AWG or larger wire, bond the
telephone protector ground terminal to the mobile home chassis. This arrangement is
illustrated in Figure 5.

Option (b): Place the telephone protector at the mobile home. Connect the telephone protector
ground terminal to the ac power ground located at the power service equipment or
discomecting means using an insulated copper conductor as indicated in Table 2.
Using a No. 12 AWG or larger wire, bond the telephone protector ground terminal to
the mobile home chassis. This arrangement is illustrated in Figure 6.

3.04 The bonding and grounding conductors should be buried deep enough to protect them from
physical darnage. Where bonding and grounding conductors are smaller than No. 6 AWG,

conduit should be used for physical protection in lawn, garden or other areas where darnage is likely.
Nonmetallic conduit is preferred. Where metallic conduit is used, bond the conduit to the grounding or
bonding conductor at both ends of the conduit run.

C. The power service is hard-wired or plug-and-cord connected, and the power service equipment
or disconnecting means is located more than 30 feet from the mobile home or is not within sight of
any point on the perimeter of the mobile home being served.

3.05 Place the telephone protector at the mobile home. Bond the telephone protector ground terminal
to the mobile home chassis using a No. 12 AWG or larger copper conductor. Using an insulated

copper conductor, per Table 2, comect the telephone protector ground terminal to the best available
ground at the mobile home as indicated in Table 3. If there is no existing available grounding electrode at
the mobile home, per Table 3, drive a telephone ground rod (minimum of 5 feet long and 1/2 inch in
diameter). This arrangement is illustrated in Figure 7.
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Table 3. Bonding and Grounding at Mobile Homes
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4. TELEPHONE PROTECTOR INSTALLATION CONSIDERATIONS

4.01 When the protector is to be located at the mobile home, rather than at the power semice
equipment or disconnecting means location, it may be mounted directly on the mobile home

(WITH THE MOBILE HOME OWNER’S PERMISS1ON). Alternatively, it may be mounted on a
post adjacent to the mobile home, preferably within 12 inches, but not more than 15 feet away. The
following are options when mounting the telephone protector adjacent to the mobile home.

Option (a): A wood post that has been installed by the customer or telephone company.

Option (b): A metal power setvice conduit.

Option (c): A telephone-company-pmvided Protector Mounting Post (PMP).

5. INSTALLING THE PROTECTOR GROUND AND GROUNDING CONDUCTOR

5.01 The ac power service ground is the first choice for a groundhg electrode for the telephone
protector ground. If the power setvice ground is unavailable (i.e., located more than 30 feet from

or not in sight of the mobile home), then other approved electrodes may be used. These include a metallic
water pipe (with at least 10 feet in contact with the earth), concrete encased electrode, ground ring, or
telephone ground rod.

5.02 Rubber gloves shall be worn while driving a ground rod. Avoid bodily contact with the ground
rod during this operation.

CAUTION:

After driving the ground rod, the B Voltage Tester, 188A Test Set or
equivalent shall be used to verify that a hazardous voltage condition does
not exist on the ground rod. If voltage is detected on the ground rod, do not
proceed until the supervisor is notified and the condition corrected.

5.03 The telephone protector grounding conductor shall be insulated and sized according to the number
of protectors being grounded, as shown in Table 2. The telephone protector grounding conductor

shall be run to the protector grounding electrode (power service ground or other grounding electrode) by
the shortest and straightest route possible. Where the power service ground or grounding electrode is not
located close to the protector, the grounding conductor shall be buried to protect it from physical damage.

5.04 Telephone service may be installed where there is power on the premises, but a power ground is
not provided or is unavailable. However, the customer should be informed immediately of the

need for a power ground and should be requested to notify the telephone company when the ground has
been made available so that the telephone company may return to place the bond between the power and
telephone grounds, as necessary. The procedure for notifying the customer shall be covered by local
instructions. Where telephone service is aheady being provided and there is no power ground, the same
procedure shall be followed.
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5.05 Separategrounding electrodes, as may occur at older installations or where telephone service has
been installed before the power service ground was available, shall be bonded together to limit the

potential difference between them and between their associated wiring systems. Bonding shall be
accomplished by using a minimum No. 6 AWG lx)nding conductor that is buried deep enough to protect
it from physical damage.

NOTE: If the telephone and power grounding systems are not bonded, arcing may occur as a result of
the potential difference that may exist between the telephone and power wiring during lightning and
power fault events. ‘

6. BONDING CHASSIS TO PROTECTOR GROUND TERMINAL

6.01 Where the power service equipment or disconnecting means is more than 30 feet from the mobile
home, is not in sight of the mobile home, or the mobile home is powered via plug-and-cord, a

bond is required between the mobile home chassis and the telephone protector ground terminal.

CAUTION:

The mobile home chassis shall be bonded directly to the ground terminal
post on the protector. This bond must be placed before any installation work
at the mobile home is begun. The bond shall be placed after the mobile
home has been tested for hazardous voltage using a voltage tester and the
protector grounding conductor installed, but before attaching any other
wiring to the mobile home.i-

6.02 Use a No. 12 AWG or larger wire for bonding the mobile home chassis to the telephone protector
ground terminal. For convenience, the bonding wire can be the same size as the protector ground

wire. This will permit the protector ground wire to be looped around the protector ground terminal and
extended to the chassis to serve as a continuous bonding wire as well. Use a chassis or I-beam bonding
clamp (Figure 8) or other appropriate means to connect the bonding wire to the chassis of the mobile
home. (See TA-NWT-O01075[6] for generic requirements for bonding hardware.)

6.03 Where the telephone protector is located on or within 12 inches of the mobile home, the chassis
bonding wire may be run directly to the mobile home chassis. Where the telephone protector is

located more than 12 inches from the mobile home, the chassis bonding wire shall be buried at least 4
inches deep between the protector location and the mob~le home. Where necessary, the bonding wire
should be protected by conduit as outlined in Paragraph 3.04.

CAUTION:

When digging is required to bury wire, use only tools with handles made of
wood or other insulating materials to prevent electrical shock in case of
contact with energized objects.
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7. LOCATION OF THE DEMARCATION POINT AND PLACEMENT OF THE NETWORK
INTERFACE DEVICE

7.01 The location of the Demarcation Point (DP) is governed by Federal Communications Commission
(FCC) and local regulatory authority rules. The FCC, in Title 47, Code of Federal Regulations,

Part 68,[7]has defined the DP as the point at which the exchange carrier’s facilities end and the
customer’s wiring, terminal equipment or protective apparatus begins. In single-unit installations, the DP
is located within 12 inches of the telephone protector, or, if there is no telephone protector, within 12
inches of where the ‘exchange earner’s wire enters the customer’s premises. In existing single-unit
locations, customem may access carrier-installed wire up to witldn 12 inches of the protector. A
premises, as indicated by the FCC, maybe a dwelling unit, other building, or a legal unit of property such
as a lot on which a dwelling unit is located.

7.02 The exchange carrier-installed facilities constituting the DP may consist of wire or a registration
jack. A Network Interface Device (NID) may be provided as a patt of the regulated service.

However, the exchange carrier is permitted the option of placing wire, a connecting block, or a terminal
to serve as the DP.

7.03 The telephone protector (and NID) maybe located at the power service equipment as described in
Paragraph 3.02, Option (a), or at the mobile home. If a NID is not used, the DP should be within

12 inches of the telephone protector. Local practice should dictate the location of the DP and NID,
subject to the constraints of FCC and local regulatory rules. Figures 3 through 7 serve as illustrations of
possible DP and NID installation configurations, but are by no means all-inclusive or controlling.

7.04 For generic requirements covering Network Interface Devices (NIDs), see TR-TSY-000049.18]
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8. INSTALLING SERVICE OR DROP WIRE

8.01 Service to a mobile home maybe provided via buried service wire or artaerial drop wire.

8.02 Aerial drop wire must never be attacheddirectly to the mobile home as this will disruptthe
integrity of the sh and may not provide sufficient physical supportfor the drop wire. The

customer shall provide a post of minimum dimensions of 4 inches by 4 inches by 10 feet above the
ground. All standardwiring clearances must be obsexved.

8.03 Setvice wire maybe in place and buried to within proximity of the mobile home and left coiled
for filture provision of service.

CAUTION:

Before handling the unterminated service wire, test the shield with the
voltage tester to make sure it is not energized. If voltage is detected, proceed
no further until you have notified your supervisor and the condition is
corrected.

8.04 When terminating service wire on the protector, comect the shield of the wire to the protector
ground terminal using an F-type comector as shown in Figures 9 and 10. Refer to Bell System

Practices Section 460-300- 143,[9]for detailed information on terminating buried semice wire.

9. WIRING BETWEEN THE DP AND THE MOBILE HOME

9.01 Wiring between the DP and the mobile home is not considered part of the regulated exchange
earner setvice and is shown for illustrative purposes only. The wiring between the DP and the

mobile home will differ depending on whether the DP is located at the mobile home, or at the power
service equipment or disconnecting means. Where the DP is located at the mobile home, either on an
adjacent post (within 12 inches) or attached to the mobile home itself, inside station wire may be run
directly from the DP to the mobile home.

9.02 When the DP is located at the power service equipment or discomecting means, bury station wire
or service wire at least 4 inches deep between the DP and the mobile home. The metallic shield of

the service wire should be cut off at the mobile home end and taped to avoid injury from sharp edges.

9.03 The station or semice wire maybe terminated on a connecting block withh the mobile home,
which setves as a bridging block for the customer’s premises wire. The connecting block should

be mounted where mounting screws will engage a wall stud for mechanical support

9.04 Wiring runs on the outside of the mobile home should be attached to the frame outriggers,
eliminating the need to crawl under the mobile home to attach the wire. Wire should be attached

using a bridle ring or by clamping to an insulator support with a ground wire or drop wire clamp. Typical
mobile home construction is shown in Figure 11.
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Figure 11. Typical Mobile Home Construction

PROPRIETARY – BELLCORE AND AUTHORIZED CLIENTS ONLY

See proprietary restrictions on title page.

20



BR 461-220-100
Issue 3, July 1991

REFERENCES

1. BR 000-010-015, Bellcore Practices Commenting Procedures, Issue 4 (Bellcore, December 1984).

2. BSP461 -220-101, Recreational Vehicle Wiring - Non-Permanent Type (Trailers, Campers, Truck
Campers, Motor Homes, and Boats), Issue 3, May 1974 (AT&T).

3. BR 876-300-1~, Electrical Protection at the Customer Premises, Issue 10 (Bellcore, August 1984).

4. BSP081 -705-101, B-Voltage Tester — Use on Joint-Use Poles and Other Equipment, Issue 2,
February 1976 (AT&T).

5. AT&T 081-705-102, 188A Test Set (Stop Lite) — Description and Use, Issue 4, January 1988
(AT&T). .

6. TA-NWT-OO1O75,Generic Requirements for Outside Plant Bonding and Grounding Systems
Hardware, Issue 1 (Bellcore, October 1990).

7. Federal Communications Commzksion (FCC) Rules, “Connection of Terminal Equipment to the
Telephone Network”, Title 47, Patt 68 of the Code of Federal Regulations.

8. TR-TSY-000049, Out&or Telephone Network lntetfaces - One and Two Line, Issue 2 (Bellcore,
1987).

9. BSP 460-300-143, Buried Plant - Buried Wire Terminations, Issue 3, April 1978 (AT&T).

10. TR-TSY-000070, Customer Station Gas Tube Protector Units, Issue 1 (Bellcore, February 1985).

11. TR-TSY4100071, One-Pair and Two-Pair Customer Station Protectors with Carbon Blocks or Two-
Element Gas Tubes, Issue 1 (Bellcore, February 1985).

PROPRIETARY - BELLCORE AND AUTHORIZED CLIENTS ONLY

See proprietaryrestrictionson title page.

21


