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1. GENERAL

1.01 This section is intended to provide general
background knowledge on protection, ground­

ing and bonding applicable to Public Services Station
installations. More detailed coverage of related
equipment and procedure can be found in Sections
876-3OO-1oo-Electrical Protection-Stations and
Customer Premises Equipment, 460-1oo-4oo-Sta­
tion Protection and Grounds , and 508-100-100­
Grounding and Wiring Requirements Public Tele­
phone Enclosures .

1.02 Whenever this section is reissued , the reasons
for reissue will be listed in this paragraph.

1.03 The National Electrical Code (NEC) requi re-
ments for protecting communication circuits

is defined in Article 800 of the NEC. The NEC re­
quirements are primarily based on power exposure
and only incidently on lightning exposure. Bell Sys­
tem requirements, however, must consider all
sources of electrical disturbances or exposure, includ­
ing lightning, power contact, power induction and
ground potential rise, and must assure that adequate
protection is provided. Therefore, all Public Services
Station installations shall be grounded and protected
in accordance with this practice unless otherwise
specified by local instructions.

1.04 Definitions: The terms listed below are de­
fined here with repect to their specific usage

in this section.

(a) Grou nd-The arbitrary zero reference point
for an electrical potential. A large conducting

body, such as the earth, used as a common return
for an electrical circuit.

(b) Building Ground- An acceptable ground
connection provided by building construction

steel in contact with earth ground or a bare copper
wire encased in concrete building footing.

(c) Ring Gro und-A ground ring encircling a
building or structure in direct contact with the

earth at a depth below earth surface not less than
2-1/2 feet, consisting of at least 20 feet of bare cop­
per conductor not smaller than No.2 AWG.

(d) Water Pipe Ground-An acceptable ground
connection provided by a continuous buried

m etal pipe with at least 10 feet of length in moist
earth and carrying water into the building where
the station is installed.

(e) Multigrounded Neutra l (M GN) Sy s tem
-A grounded commercial power distribution

system in which the neutral wire is grounded at
freq uent intervals along the distrib ution syste m.

(f) Entrance Conduit-The conduit which car­
ries the power service cable from the point of

building attachment to the service entrance equip­
ment.

(g) Branch Conduit-A conduit which carries
branch power circuit wiring from the service

entrance box to outlet points or secondary service
boxes within the building (DO N OT USE FOR
PROTECTOR OR S IGNAL GR OUND).

(h) Poten tial Eq ualization-A means for
maintaining two or more circuit points at ap­

proximately the same potential: usually achieved
by bonding points or by providing a single connec­
tion point for all circuits involved.

2. GROUND SElECTION FOR STATION PROTECTORS

2.01 Selection of an acceptable point for connecting
the protector ground wire is of the utmost

importance in providing an acceptable station instal­
lation. The protector ground serves as the primary
Public Services Station signa l ground reference
point, which should be 50ohms or less. The flow chart
in Fig. 1 is designed to help the installer ident ify the
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HOW TO SELECT AN APPROVED GROUND FOR
PUBL IC SERVICE STATION PROTECTORS

( START )

~
POWER ON
PREM ISES

~ YES

POWER
SERVICE
GROUNOED

~ YES

NO

NO ADVISE CUSTOMER TO
HAVE POWER GROUNDED

ACCEPTABLE WATER PIPE

OR
GROU~EO BUI LOING STEEL

OR
CONCRETE ENCASED GROUND

OR
RING GROUNO AVAI LABLE (NOTES~

1YES

~
POWER SERVI CE GROUNDED TO
ACCEPTABLE WATER PIPE,

YES GRDUNDED BUILDING STEEL ,
CONCRETE ENCASED GROUNO
OR RING GROUNO

BOND POWER SERV ICE GROUNO
ROO TO ACCEPTABLE WATER
PIPE, GROUNO ED BUILDING
STEEL, . ONCRETE ENCASED
GROUND JR RING GROL NO

POWER
SERVICE
MGN

NO

ACCEPTABLE WATER PIPE 7
OR

GROUNDED BUILOING STEEL

CONCRETE ~~CASED GROUND NO

RING GROU~~ AVAILA8LE (NOTES,

YES

CONNECT PROTECTOR
GROUNO TO POWER
SERV ICE GROUND
SYSTEM (GROUND
WIRE, E'ITRANCE
CO~UIT, ROO )

OR
COLD WATER PIPE

OR
BUI LDING GROUND

OR
GROUNDED BU1LDI NG
STEEL WHICHEVER
RESULTS IN SHORTEST
GROUNO ;11RE BONO
OR VER IFY BONOS
BETWEEN GROUNDS.

(SEE FIG. a.s. ~ 4)

CONNECT PROTECTOR
GROUND TO ANY
PART OF POWER
SERV ICE GROUND
SYSTEM (GROUND
WIRE, E'ITRANCE
CONo.:U IT, ROO )

OR
COLO WATER PIPE
~I CH IS BONDED
TO POWER GROUNO
~ICHEVER RESULTS
IN THE SHORTEST
GROUNO WIRE.

(SEE FIG. 5)

CONNECT PROTECTOR
GROUND TO TELCO
GROU~D ROD. BOND
TELCO GROUND RDD
TO POWER SERV ICE
GROUND ROD. BONO
INTER iOR METAlLI C
CDLO WATER PIPE
TO GROUND ROOS .

(SEE FI G. 6)

CONNECT PROTECTOR
GROUNO TO COLO
WATER PIPE OR
BUI LOI fIG GROUNO
OR GROUNUED BUILDING
STEEL WHICHEVER
RESULTS IN THE
SHORTEST GROUND
WIRE. BOND COLD
WATER PIPE TO
BUI LDI NG GROUND.

(SEE FIG. 7)

CONNECT PROTECTOR
GROUNO TO
TELCO GROUND
ROD. BOND INTER IOR
METALLI C COLO
WA TER PIPER
TO GROUND ROO.

(SEE FI G. 8)

Fig. I-Selecting An Approved Ground (Sheet I of 2)
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NlTES:

1. ACCEPTABLE WATER PIPE - A METAL UNDERGROUJil WATER PIPE IN DIRECT
CONTACT WI~ ~E EARTH FIlR 10 FEETDR MORE
AND ELECTRI CALLY CONTI NUDUS (DR MADE
ELECTRICALLY CONTINUOUS BY BOJilING ARDlID
INSUlATING JOINTS,. PLASTIC PIPE DR PLASTIC
WATER METERS) TO THE PO INT WHERE ~E PROTECTOR
GRDUJil WIRE IS COPRCTEO .

2. CONCRETE ENCASED GROUJil - AN ELECTROllE ENCASED BY AT LEAST 2 INCNES OF
CONCRETE, LOCATED WI~ IN AND NEAR THE BOTTOM
OF A CONCRETE FllUJilATlDN DR FOOTING m T IS
IN DIRECT CONTACT WI~ TNE EARTH , CONSISTING
OF AT LEAST 20 FEET OF ONE DR MORE STEEL
RE INFDRC ING BARS DR ROllS OF NOT LESS TllAN
1/2- INCH DIAMETER, DR CONS ISTI NG OF AT LEAST
20 FEET OF BARE SOLID COPPER CONDUC TOR NOT
SMALLER THAN Nl . 4 AWG .

I. RING GROUND - A GROUJil RING ENCIRCLING A BUILDING DR STRUCTURE IN DIRECT
CONTACT WI~ M EAR~ AT A DEPTH BELDII EAR~ SURFACE JilT
LESS mN 2 1/2 FEET, CONS ISTI NG OF AT LEAST 20 FEET OF BARE
COPPER CONDUCTOR NlT SMALLER THAN Nl . 2 AWG .

Fig. 1-Selecting An Approved Ground (Sheet 2 of 2)
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best choice of a ground available in most situations.
The decision blocks contain questions regarding the
installation conditions, the responses to which will
lead to selection of an acceptable ground. The flow
chart should be followed until the last block in the
path is reached . The reference notes and figur es pro­
vide additional information and illustrations of
actual installation procedures. All protector ground
clamps should be tagged with Form E3013B, also the
ground location shall be noted and placed in the sta­
tion. For clarification, form E3013B has been left out
of Fig. 2 through 8.

2.02 The protector shall be located in, on, or imme-
diately adjacent to the structure or building

served and as close as practicable to the point at
which the exposed conductors enter or attach: all
Public Services Station Protectors shall be securely
covered if within 6 feet from Public Services Station,
extension, or extension bell.

2.03 Public Services Enclosures: when the station
protector is located inside of or in the immedi­

ate vicinity of the enclosure, the station protector
ground terminal must be bonded to the telephone
enclosure metal structure through the bonding lug
provided. The ground lead must be no smaller than
No. 12 AWG wire.

N ote: The grounding conductor (third-wire
of an electrical circuit ) must never be used as
the protector or signal ground. Refer to Section
508-100-100 covering Enclosure Bonding and
Grounding in detail.

2.04 Ground wire capacity for protectors is as
shown in Table A.

2.05 Summary of requirements for adequate Pub­
lic Services Station protection and signal

grounding is as follows:

• Use gas tube protection on all Public Service
lines

• Select best available system ground for pro­
tector ground connection (use flow chart Fig.
1)

• Bond power ground and protector ground

• Route ground wire over shortest possible
path

Pa g e 4

TABLE A

GROUND WIRE CAPACITY (SEE NOTES)

WIRE SIZE NUMBER OF PROTECT ED CIRCUI TS
NUM BER FUSEL ESS

12 2

10 6

6 7 or More

Note 1: Wire between pro tectors shall be same size
as wire between protector and grounding
electrode.

Not e 2: All fuseless protectors used for Public
Service shall be equipped with UL Listed
gas tube protectors, equipped with fusible
disc (llA1A, llB1A or approved
equivalent).

Note 3: All separate protector and power grounds
must be bonded.

• Do not splice ground wire

• Do not use third-wire of an electrical circuit
for protector ground

• All protectors located within 6 feet of station
must be enclosed

• Do not use spri nkler system, gas, or hot wa­
ter pipes for ground

• Use UL listed gas tube protectors equipped
with a fusible disc (no applique units )

• Tag all protector grounds with Form E3013B

Note: For clarification Form E3013B has
been left out of Fig. 2 through 8.

• Place a tag in station set showing location of
protector and ground

• All metal enclosures equipped with commer­
cial power must be connected to power
ground

• All meta l enclosures without commercial
power must be grounded with a No. 12 AWG
or larger ground wire.
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Fig . 2-Acceptable Water System or Bu ildi ng
Grou nd-Power Service Grounded to Cold
Water Pipe a nd Grounded Building Steel

NEUTRAL ( CONNECTED TO POWER GROUND
WIRE WITHIN SERVICE ENTRAkcE BOX)

BUILDING
STEEL

fROII
PROTECTOR

~
+

CONNECT
PROTECTOR
GROU ND WIRE
TO~

GROU ND POINT
A, B,C, 0, OR E

8 E C

NEUTRAL I CONNECTED TO POWER GROUNO WIRE WITH IN
SERV ICE ENTRANCE BOX )

IIETER

SERVICE
ENTRANCE
CABLE

SERVICE
ENTRANCE 80 X
I CONTAINS
8RUKERS OR
fUSES)

POWER GROUND
WIRE

Fig. 4-Acceptable Water System-MGN Power Service
Grounded to Grou nd Rod

,
EARTH ::

\g
.~t~_:__=~~j~j~L~~!i~··~:;~:~:~~i~::~~~~:::~::~·;:~~:~~·:~::~:~A~cICE~P~T~ABL~E
••••••• ••••z-:-; :: COLO WATER

- !! BUILDING PIPE
•• • • • • ••••••••~.... . fOOTING

POW ER PROVI DE ND.614mm1GRDU"D WIRE
GROUND ROD BOND If NOT ALREADY BONDED

BUILDI NG
STEEL

ACCEPTABLE
COLD WATER
PIPE

STEEL PILI NG OR
CONCRETE ELECTRODE

POWER GROUND WIRE CONNECTED TO
COLD WATER PIPE AND
BUI LDI NG STEEL .

NEu TRAL ( CONNECTED TO POWER GROUND
w IRE ~IT H I N SERv ICE ENTR ANCE BOXI

powER
GROUND WIRE _ -' -'~l' ''''

EARTH 1~=~--.----.....,.1

, ). . • _ L __-'r.=~~~;;;J

J;- ~:g~ECTOR
SERVICE n
ENTRANCE CABLE1 U
tINCONOUITl---... +

~ \ CONNECT
___ r. PROTECTOR

b/':A) GROUND WIRE
:: : : ;, ~ TO~ 0

IIf --'1 GROUND POINT
METER 80X~1 I A, B.C , OR 0
METER ~ B C

I \ SERVICE
_ ENTRANCE

~+--II-~TA!NS
BREAKERS
ORFUSES}

PROVIDENO. 61 4 nvn1GROUND WIRE BONO
FOR OONTINU ITYTO BUILDING GROUND
If OPTION ld I IS USED fOR
PROTECTOR GROUND.

SERVICE
ENTRANCE
CABLE

PRCN'IOE PII0 .6(~"",,)

GROUND WIRE
BONO IF NOT
ALREADY
BONDED

POWER
GROUND WIRE- -l::::::::rJl'

EARTH

~~.

BUILDING
FOOTING

FROM
PROTECTOR

~
+

CONNECT
PROTECTOR
GROUND WIRE
TD~

GROUND POINT
A,B,C,OR 0

B C
SERVICE
ENTRANC

~+--II-'~TAlNS
BREAKERS
ORFUSES}

BUILDING
STEEL

fROM
TO POWER SERViCE PROTECTOR

ENTRANCE CONDUIT l ~

+
CONNECT
PROTECTOR
GROUNDWIRE

TO SERVICE A TO NEAREST
ENTRANCE BOX GR~T

A, B,C, OR 0

B C

POWER SERVICE
GRou.aO WIRE_"L_ -'

PROVIDE NO.6 (4mmJGROUND
WIIU 80 "'0 IF' NOT ALREAD Y
BONDED. REQUIRED EVEN
THOUGH WATER SYSTEM 1$
CONSIDERED UNACCEPTABLE .

Fig. 5 -Acceptable Water System or Building Ground
Not Available-MGN Pow er Service Grounded
to Ground Rod

Fig , 3 -Acceptable Water System or Buildi ng
Ground-Power Service Grounded to Building
Footing Ground
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6-Acceptable Water System or Building Ground
Not Available-Non-MGN Power Service
Grounded to Ground Rod

FROM
PROTECTOR

BUILDING
FOOTING
(NO GROUND
WIRE)

FROII UNACCE PTABLE
PROTECTOR BUILDING STEEL

UNACCEPTABLE
IIETALLIC
COLD WATER PIPE

::
. : t ',No.6 (4 ""m l

TELEPHONE CO. GROUND
GROUND ROD WIRE BOND

8-Acceptable Water System or Building Ground
Not Availabl e-Power Service Not Grounded
or No Power on Premises

Fig.

T£LEPHONE CO
GROUND ROD

ffO.' (4mm)GftOU~O wllU BOND

UNACCEPTABLE IIETALLIC
COLD WATER PIPE

\
~ Icp

I I
I BOND CLOSER I
I ROD TO PIPE I
: WITH NO.1 ( 4mm) :

__ J...... GROUND WIRE~_ _

GIIOUNO WIRE
FIIOII NON lION
POWER
SERVICE

Fig.

FROM
PROTECTOR

~
+

CONNECT
PROTECTOR
GROUNO WIRE
TO NEAREST

GROUND POINT
A OR B

• I ~ij~~~~CE BOX A
(CONTA INS
BREAKERS OR
FUSES)

v ERTICAL
STEEL
RiSER

BOND BUILDING
STEEL TO
WATER PIPE IF
OPTION l bI IS
USED, IF NOT
ALREADY
BONDED.

Fig . 7 -Acceptable Water System or Building
Ground-Power Service Not Grounded or
No Power on Prem ises
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