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1. GENERAL

1.01 This section descr ibes the purpose and methods
used for bonding and groun ding entrance feeder

cab les. intrabuilding network ca bles. and ca ble termi­
nals with in subscriber premises. A glossary of ter ms is
included in part 6.

1.02 Thi s section is reissued to:

• Add ent rance requ irements pertai ning to wa­
terproof cable

• Add bonding and grounding information for
subscriber build ings

• Add ground ing informat ion for 3A- and 4A­
type terminal sections.

Revision arrows are used to emphasize the more
significant changes.

1.03 When using termin al blocks and/o r protectors
for termin at ing feeder ca bles in subscriber build­

ings. refer to the sections listed in Table A for proper
grou nding and/ or bonding procedures .

1.04 Whe re more than one protected term inal is in­
sta lled, they must be bonded together as shown

in Fig. I.

1.05

Cables entering power stations. radio sta­
tions. etc, require special consideration.
The treatment must be specified on de­
tailed plans and engineering work prints.
For specifi c detail read 876-3/0 -/0 0 and
876-2 10-/0 0.

2. PURPOSE OF GROUNDING

2.01 The pur pose of grounding a cable sheath is to
limit voltages tha t may be present on the ca ble

sheath from external sources such as lightning or ac-
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2.02 When mult iple cables enter a subscriber build-
ing they must be bonded together to reduce the

overall resistance to ground and to equalize the poten­
tials which might otherwise appea r between cable
sheaths. The continuity of the ground ing path must be
maint ained at all times . The length of the ground wire
must be as short as possible, free of sharp bends and
continuous to provide a low-resistance path to ground.

2.03 Ca ble plant that is effect ively ground ed yields
the following benefits:

(a) Exposed cab le

(J ) Safe ty to the public

(2) Safe ty to telephone compan y personnel

0) A minimum of damage during severe electri­
ca l storms

(4) A minimum of service interruptions

(5) Noise suppression.

(b) Unexposed cable

u ) Noise suppression

(2) The proper operation of telephone equipment
on the premises.

3. GROUNDING AND BONDING

3.01 -The approved ground to be used as a protec-
tor ground and to ground the cable shield shall

be shown on the work prints by the engineer. Figure 2
provides a flowchart for selecting an approved ground
and notifying customer when ground is not accessible.-

Care must be exercised before installing
cable and terminal grounds in subscriber
buildings where the structure is under
constru ction or being remodeled. At these
locations. temporary power and water
pipe arrangements are often encountered.
It is important to select a ground elec­
trode of a permanent nature.



A. Sele c ting Gro unds

3.02 - The first choice for approved ground is some
part of the power ground ing syste m (Fig. 3) .

The National Electrical Code req uires that the tele­
phone and power grounds be bonded and that an acces ­
sible mean s be provided a t the electrical service for
bonding other systems. such as telephone, to the power.
Th is means ma y consist of a n access ible metall ic ser­
vice entranc e condu it, a power grounding conductor
(see note) , or a connector loca ted on the exterior of the
power service raceway or power service equ ipment (cir­
cuit breaker panel.)

Note : In some case s this may be a ground con­
ductor from the interior of the circu it breaker
panel which has been left accessible.

3.03 A protector or pro tected bui lding terminal
designed to serve more than six pair must be

connected to the power ground with a No . 6 A WG
copper ground wire . Th e protec tor or protected build­
ing termi nal sho uld be placed near the power service
entrance to minimi ze the length of th e telephone
grounding conductor . Th is connection must be made
even though the cable shea th is gro unded. -

3.04 Metal power service entran ce conduit may be
used for the cable and building terminal ground.

Th e power servic e entr ance condu it is the meta llic con­
du it through which the power service conductors feed­
ing the prem ises enter the box containing the main
power breaker or fuse. If the power ground is enca sed
in met allic conduit, the ground clamp can be atta ched
to this conduit .

3.05 Do not connect grounds to the following:

• Gas pipe

• Electric service branch circuit condu it

• Armor of BX cable

• Interiorof any electrical box.

3.06 -In large build ings the power service ground
may be inaccessible or not easil y identified. An

approved ground may be obt ained by connection to a
telephone ground rod arra y and th e building steel or a
met a llic water pipe. Where it can be est abli shed that
the power grou nd is bonded to the metallic interior wa­
ter pipe system and to the building structural steel, it is
acceptable to use either of these as approved grounds if
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the power ground is inaccessible. Where it is doubt ful
or where it is known tha t these systems have not been
bonded toget her and the power ground is inaccessible,
the only choice for an approved ground is three dri ven
ground rods located at least six feet apart and bonded
toge the r with #6 AWG copper conducto r. Wh en using
telephone ground rods, they must be grounded to the
bu ilding steel and the interior meta llic water piping sys­
tem . See Fig. 4. -

B. Installing Ground Wire

3. 07 A continuous length of No. 6 AWG copper
ground wire is used for cable ter minal grounds.

If a splice in th is ground wire is necessar y, consider the
following .

• A ground wire run ca n only have one splice

• Do not splice exist ing ground wire run s of less
than 10 feet in length. Install a new ground
wire of proper length.

• Do not install a smaller gauge wire to extend a
large gaug e wire.

• Use the proper size sleeve, ground bus, or wire
connector for splicing ground wires. Do not im­
provise by using other improper types.

• Concealed ground wire runs may be spliced if
the continuity of the existing wire is tested and
if the splice will be accessible.

• Do not ta pe ground wire splices.

• A ground wire run must be as straight as pos­
sible.

C. Grounding Hardware

3. 08 The select ion of ground clamps and wire con-
nectors used for cable and term inal ground ing is

listed in Tables Band C. Figures 5 through 10 illus­
trate the application of the ground clamps listed in
Table B. Filurc 11 illustrate the connections
listed in Table C.

3 .09 A form must be placed on all ground wire termi­
na tions to warn aga inst disturbance of clamps or

wire.

Page 3



BR 631 -400-102

4. RULES FOR GROUNDING EXPOSED CABLES,
UNEXPOSED CABLES , AND INSULATING
JOINTS

A. Expo sed Cab le

4.01 Splices in exposed building entrance cab les con-
taining less than 400 pairs must be enclosed in

a metallic splice case. Th is will provide a safe closure
around cable pairs that could ca rry excessive current
under fault conditio ns. Nonmeta llic closures for ca bles
400 pairs and larg er are j udged to be acceptable under
fault conditio ns.

4.02 Exposed ca ble entering a subscriber's building
must be grounded as close to the entrance as

possible but not more than 50 feet from the entrance .
Where cab le enter s the building in conduit , the point at
which the ca ble emerges from this conduit is considered
the entr ance point. See Fig. 12 .

4.03 All splices in exposed entrance cables conta ining
fewer than 400 pairs and located on the CO side

of the protector must be enclosed in a metallic splice
case . See Fig. u .

4.04 Spl ices in exposed entrance cables containing
400 or more pairs can be enclosed in a nonme­

tallic splice closure . Where the closure bonding device
ac ross the splice is equivalent to # 6 AWG ground wire,
the bonding requirement is the same as for a metall ic
splice case . When the closure bonding device is not
equivalent to # 6 AWG, the ca ble shield on the CO side
of the splice must be bonded to the protector ground
termin al or the protec tor ground electrode , whichever is
closer . Thi s must be done even when the protector is
insta lled within 50 feet of the building entrance (F ig.
14) .

4.05 -Caution: Wat erproof cable is not fire resis­
tant. - When water proof ca ble is used for

building entrances, the following requirements must ap­
ply.

• -r-Waterproof ca ble may not extend more than
50 feet into a building.-

• A metallic splice case must be used on all
splices regar dless of cable size.

• T he cable shield must be bonded to the build­
ing ground with in 50 feet of the entra nce.
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• - Waterproof cable may not be used as distri­
bution ca ble in a building,

• Cond uctors of waterp roof cable must not be
termi nated on a connector or protector
block.-

• A tra nsition must be made to -r-intrabuil ding
network ca ble within 50 feet of the building
entrance point - and the splice must be en­
closed with a metallic splice case.

B. Unexposed Cable

4.06 When the cable shield of unexposed cable is
electr ically continuous, the cable is considered

adequa tely grounded if the cable is bonded to ground in
a grounded metall ic terminal housing. Shie ld contin ui­
ty must be main tained at all times for the cable to be
adequately grounded.

C. Insulating Jo ints

4.07 When insulat ing join ts and a par allel capacitor
are installed inside a building, the ca ble must

be ground ed on the building side of the insulating joint.
A No. 6 AWG copper ground wire -or equivalent
gauge bonding ribbon - must be atta ched to the cable
shield on the building side of the insulating joint and
termi nated to an ap proved ground (F ig. 15) , If there is
more than one entrance ca ble, they must be bonded to­
gether on the st reet side of the insulating joint. The
ca bles, together with all associated metal (such as
capacit ors, pressure pipes, and bonding ribbon), must
be insulated from ground on the street side of the insu­
lat ing joint.

4.08 The meth ods used for grounding and bonding
splice closures are described and illust rated in

the appropria te practices pertai ning to the type of clo­
sure used.

5. GROUNDING INTRABUll DING NETWORK CA­
BLE

5.01 - Feeder cable and intra building network cable
shields must be electrically continuous.- If the

intra building ca ble shield is or can be bonded to an
effectively grounded protector or metal terminal hous­
ing, such bonding is adequat e and no othe r direct con­

. nection to ground is necessary.



5.02 Where. for electrolysis reasons, a sepa ration
between the - intr abuild ing network cable- and

exposed feeder cable shea ths is provided either by an
insulating joint or lA4A-type term inal with the linkage
removed, no bond shall be placed around the insulating
joint on the terminal. In these cases, run a No . 6
AWG copper ground wire from a convenient point on
the -intrabuilding network- ca ble shield to the pro­
tector ground by any meth od descr ibed in this section
which may apply.

Note : Metallic terminal sections, unless equipped
with back boards, do not provide electrica l separa ­
tion between feeder and -intrabu ilding net­
work- cabl e shields since electrical continuity is
maintai ned throug h the metal term inal sectio n.

5.03 When unexposed feeder and - intrabu ilding
network - ca bles are te rminated on unpr otected

terminal blocks such as the 66-type, ground the cable
shields in the metal termin al housings as described in
Sect ions 631-460-201 a nd 631-470-201. The term inal
housing must in turn be grounded by running a No.6
AWG copper ground wire to an approved ground . Fig­
ure 16 illustr ates bonding of the - intr abu ilding net­
work- and feede r cab le shields to the grounded metal
housing by using bond cla mps.

5.04 - When feeder and int ra building network ca bles
are terminated on unpr otected terminal blocks in

3A- or 4A-type terminal sections, the te rminal section
must be grounded. There are bonding brackets located
on the top and bottom par ts of the ca ble term inal sec­
tions (Fig. 17 ) . Either bonding bracket may be
grounded by using a No . 6 AWG copper grounding
wire atta ched to an approved ground . Sect ion 631­
400-101 descr ibes the joining of two or more ca ble ter­
minal sections. Mu ltiple cable term inal sections that
are joined should be grounded as shown in Fig. IS . -

5.05 When openings are made or taped splices are
left in - intrabuilding network- cable (other

than insulat ing joints) . shield cont inuit y must be main­
tained.

6. GLOSSARY OF TERMS

6.01 In order to provide a common language base for
the term s used in this and related sections, the

following definitions are given.

BondHng) - The electrica l interconnectio n of conduc­
tive parts designed to maintain a common electrical po­
tent ial.
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Building Ground - An acceptable ground connection
provided by building construction steel in contact with
ea rth ground or a bare copper wire encased in concrete
building footing.

Cold Water Pipe Ground - An acceptable ground con­
nection provided by a continuous buried metal pipe
with at least 10 feet of length in moist earth and carry­
ing cold water into the build ing.

Exposed Facilities - Any ca ble facilit ies subject to the
effects of lightning, power crosses, power induct ion, or
differences in ground potenti al over 300V.

Fuse - An overcurrent protective device with a circuit
opening fusible part that is heat ed and severed by the
passage of excessive curre nt through it.

Fuse Cable - A length of protect ive cable having 24­
or 26-gauge copper conductors that is inserted in the
plant and intended to fuse open to prevent foreign
power currents. - The fuse ca ble must be two wire
gauges smaller than the cable it is intended to pro­
tect. - It does not protect against lightni ng currents.

Ground - A conducting connec tion between a circu it
or equipment and the earth .

Grounding Terminal - A suitable bar , bus, termin al
strip, or binding post term inal whereb y grounding and
bonding conductors can be connected.

High Rise Building - Any mult istory building over
thr ee stor ies of st ructu ral steel or reinforced concrete
const ruction.

Insula ting Join t - An opening in a cable sheath where
the continuity of the shea th , shield, and moistur e bar­
riers are deliberatel y interrupted to prevent the flow of
electrol ytic curre nts that may cause corrosion.

-Intrabuilding Network Cable - A cable in a building
that extends the outsi de plant distribution facilit ies to
equipment rooms, cross-connection points, or other dis­
tribut ion points. Th is ca ble was former ly referred to as
riser ca ble.

Network Terminating Wire - Wire installed for a
specific network service that is used to connect the in­
trabuilding facilities to the network interface.-

Protector - A device used to limit foreign voltages on
telephone conductors.
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Protector Ground Conductor - A wire run from the
ground lug on the protector to an approved ground by
the shortest and straightest route.

Protec tor Unit - A device containing carbon blocks or
a gas tube. in combination with shorting devices and/ or
heat coils. that screws or plugs into a protector. protect­
ed terminal. connecting block. or central office connec­
tor.
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Fig. 1-Groundlng 134-Type Protectors
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CONNECT PROTECTOR
GRO UN D
NE ARE ST ACCESS IBLE
LOCATI ON ON POWER
GRO UNDING SYSTEM ­
SERV ICE ENTRANCE
CONDUIT. POWER
SERVICE GROUND WIRE.
GROUND ING EL ECTRODE.
ACCE SSIBLE CONN ECTOR
ON SERVICE BOX.

OR
NEARE ST ACCESSIBLE
LOC ATI ON ON BUILDING
STE EL OR INTE RIOR
ME TALLIC WATER PIPE'
THAT IS BONDED TO
POWER GROUND.
SEE FIGURE 1

CONNECT PROTECTOR GROUND
TO TELE PHONE GROUND ROO
AND BONO TO NE ARE ST
ACCE SSIBLE LOCATI ON ON
METALLI C WATER PIPE OR
BUILDING STEEL.
SEE FIGURE 4

'WATER PIPES ARE TO BE
AVOIDED WHEN POSSIBLE DUE TO
THE INCRE ASED USE OF PLASTIC
COMPONENTS IN PIPING SYSTEMS .

Fig. 2-Selecting an Appro'ed Ground
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~E UTRA L I CONN ECTE D TO Po w E R GROUND
wIRE WITHIN SERVI CE ENTRANCE BOll i

powER GROUND wIRE CONNECTED TO
COLO WATER PIPE AND
BUILDING STEEL.

SERV ICE
ENTRANCE
CABLE

POWER
GROUND WIRE

EA RTH

~ ..~

FROM
PR OTE CTOR

ij
+

r ) ~~~~i~~OR
- - b=/A) GROU ND w IRE
::~ : · I ~TO~ 0.~·I GROUND POINTl A, B.e,OR 0

. - - \ B C SERVICE

ENTRANCE

1o-+----II-~TAlNS
BREAIl;ERS
ORFUSESI

BUILDING
S TE EL

Fig. 3-Acceptable Grounding Connections to the Power
Ground

NO . 6 AWG
( OPPER
GROUNO
FROM
PROTECTOR

== = ==== =:~::~~
___~.L..../"'--_ TELEPHONE co . ~~u:o

~~~N~E~~RE~ . MIN . WIRE BONO

(FOR MUllIPLE PRO TECTORS)

BUILOING
FOOTING
(NO GROUND
WIREI

Fig. 4-Acceptable Ground Connections When Power Service is Not Grounded, Not Accessible
or When There is No Power on the Premises
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BUILDING
ST EEL

B.
INSU LATOR
SUPPORT
(N OTE 2)

WASHER

10-24 X 12 11111

(1/2 IN . )
SCREW=6

' 6
GROU ND WI RE

INSTALL AS FOLLOWS:
HOLD IN SUL ATOR SUPP ORT ON BUILD ING ST EEL. PLACE BOLT THROUGH
INSULATOR SUPPORT AN DTIGHTEN TO HO LD SUPPO RT IN PLACE .
PLACE WASHE RS AND SCREWLOOSELY INTO SUPPORT. REMOVE INSULA­
TION FROMGROUN D WIRE AND BE ND BARE CON DUCTOR AROU ND SCREW
BE TWEEN WASHE RS . TIGHTEN SCREW. MA KE SURE BO LT IS TIGHT .

NOTE S:
1. BOLT . SCREW, AND WASHERS ARE NOT PROVIDED WITH SUP PORT.
2. THE B IN SUL ATOR SUPPORT WILL ACCOMMODATE METAL FLANGES

UP TO 1/ 2 INCH

Fig. S-Grounding to Building Steel
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UPPER NUT

Fig.6-Attaching No. 6 Ground Wire to L Ground
Clamp

TIGHTEN LOWER NUT
SUFFIC IENTLY TO
OBTA IN SNUG
CONNECTION

UPPER NUT

STRAP

WATER
PIPE
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Fig. 7-Attaching L Ground Clamp to 3-inch or Smaller
Pipe



STRAP OF
ADDITIONAL
CLAMP

Fig.8-Attacbing L Ground Clamp to Pipes Larger
Tban 3 Incbes

APPJtOX .
, IN

- --:;::::~-

=fr
NOTE :

FORM E-30 13 OMITTED FOR CLARITY

Fig. 9-Typical Installation - L Ground Clamp
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APPROVED GROUND
ROO OR IIETALLIC
COLD WATER PIPE

ID)))))))))))))))))))))))l -

Fig. 10-Typical Installation - C Ground Clamp

C GROUND CLAIIP
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COPPER CONDUCTOR
(SIZES 12 THRU 1/0)

H CONNECTOR - AT8980

Fig. 11-" Connectors (AT-8980)

ARIIOREO 8ARE
GROUNDING CONDUCTOR
(SIZES 8 THRU 4)
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,.

PI

EXPOSED
CABLE

NOT !'(IRE THAN
SO fT.

NO.6 AWG GROUND WIRE BETWEEN SHEATH OF ENTRANCE CABLE
ION CO SlOE OF CLOSURE ) AND PROTECTOR GROUND
TERIII NAL OR PROTECTOR GROUNDING ELECTRODE,
WHICHE VER I S CLOSER.

Fig. 12-Exposed Building Entrance Cable with Protector More Than SO Feet from Cable Entrance Point

~ NO T !'(IRC THAN
,- SO FT. -----l

EXPO SED
CABlC

PI LCSS THAN
400 PAIR

SPLICE CASE (S)
MUST BE METALLI C
BECAUSE CABLE CONTAI NS
FEWER THAN 400 PAIRS.

Fig. 13-Exposed Building Entrance Cable with Protector Not More Than SO Feet from Cable Entrance Point
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NOTE :
WHEN BONOI NG ACROSS SPLI CE 15 EQUIVALENT TO ' 6 AWG ANO
PROTECTOR GROUNO 15 WITHI N SO FT. OF ENTRANCE. NO AOO I ­
TIONAL SPLI CE GROUNO 15 REQU IR£D.

r- NOT MORE THAN SO FT. -1

MH

600 PR 2'1 GA

NONMETALLIC ClOSURE BOND ING
HARNE SS NOT EQUIVALENT TO .6 AWG .

_ NEAREST APPROVEU GRDUNO

NO . 6 AUG GROUND WI RE BETWEEN SHEATH OF ENTRANCE CABLE
ION CO SlOE OF CLOSURE> AN O PROTE CTOR GROUND
TERMINAL OR PROTECTOR GROUrlDING ElECTRODE.
WHICHE VER I S ClOSER.

Fig. J4- Exposed Building Entrance Cable with Nonmetallic Closure Installed Ahead of Protectors
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SUBSCRIBERS BUILDING

.--DISTRIBUTION
TERMINAL

...--OISTRIBUTlON
TERMINAL

NOTE :
SHIELD OF INTRABUILQING
CABLE MUST NOT BE IN
ELECTRICAL CONTACT
WITH SHIELD OF ENTERING
FEEDER CABLE.

NO.6 GROUND WIRE
CONNECT ED TO APPRO VED GROUND

PROTECTED BUILDING
TERMINAL

INSULATING JOINT AND
KS-14:!l95 CAPACITOR OR
IA4A-TYPE TERMINAL
WITH LIN KAGE REMOVED

EXPOSED
FEEDER CABLE

Page 16

Fig. IS-Insulating Joint in Building
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OUT ER
CLAMP

IN NER
CL AMP

BONO CL AM P I NSTAL L ATiON

NOTE
IF PROTECTION IS
RECUIRED 134 -TY PE
PROTECTORS WILL BE
MOUNTED IN SEPARATE

CABLE TERMINAL
SECTIONS .

Et~__---------- UNEXPOSED• ENTRANCE
CABLE
(NOTE I

14- GAUGE
STRANDED WIRE

66M I- 50
CONNECTING
BLOCK

CROSS
CONNECTI NG
WIRE

2A GROUND STRIP
FOR JOIN ING
BONDING WIRES

NO.6 GROUN D WIRE
TO APPR OVED
GROUND

.,::::::::::..---11....:..--11,:::::::::::=== BUILD ING CABLE

Fig. 16-GTounding Unexposed Feeder Cable and House Cable
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3A-TYPE CABLE
TERMI NAL SECTION (S)

----- -~---j'

,----- , r---{

c::.3.YJ @~-=.IJL..--+ '-- _ -- _ _ _ _ _ --- ---I

Fig. 17-Bonding 3A· and 4A.Type Cable TerminalSections



NOTE:
LIfT OUT TY PE DOOR
OM ITTED FOR ClARITY.

ISS 3, BR631-400-ili:z

Fig. IS-Bonding of Multiple 3A-Type Cable Terminal Sections
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TABLE A

GUIDELINES FOR GROUNDING AND BONDING

TYPE TERMINAL BLOCK OR REFERENCE
PROTECfOR· SECflON

IA4A Termi nal Block 631-440-211
134-Type Protector 631-460-111

and
631-460-20 I

188-Type Protector 631-460·113
189-Type Protector 631·460·114
190-Type Protector 631·460· 115

·OR EQUIVALENT

TABLEB

GROUND CLAMPS

FOR
TERMINATING

TYPE OF PIPE CONDUIT NO.6 AWG
GROUND GROUND ROD COPPER
CLAMp· FIG. NO. (INCHES) GROUND WIRE

L Ground 6 I thru On water
Clamp thru 3 and pipe or on

9 larger service
entr ance
conduit

C Ground 10 1/2 thru On ground
Clamp 1-1/4 rod or

water pipe

Building 5 - On building
St eel structural
Ground steel
Clamp
(N ote)

·OR EQUI VALENT .



,

TABLEC

WIRE CONNECTORS

TYPE CONDUCTOR
CONNECTOR' SIZ E (AWG) USE

H I Connecto r No. 12 Connec t No . 12
(F ig. 1() thru 4 thr ough No. 4

copper conductors in
any combination
of these sizes

H2 Connector No . 12 Connect or bond
(Fig . In thru 4 and ground wire to

8 thru I/O armored power
ground wire or
power ground wire

B. Aluminum No. 6 th ru Connect No.8
Connector 12 copper thru 12 AWG
AT-8984 B to No. I/O copper ground

thru 8 wire to
aluminu m a luminum power

ground wire for
bonding

' OR EQ UIV ALENT
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