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requirement is noted at secti@ri.4, ANTENNA STRUC-
1. OBJECTIVE TURES ON TALL BUILDINGS.

The fundamental objective of this document is to provide  \yhen making these measurements, an instrument similar
a standard for Ericsson site equipment grounding, with reG, the AEMC Model 3700 HD will be used to make these
ommended methods that are essential to protect personngleasyrements. The measurements will be made using the
minimize component failure, and optimize performance bynsiryctions provided with th\EMC model 3710HD
reducing electrical noise. Transient voltage introduced iNt9ER|CSSON CAT # LYAEMC 3710) or AEMC 3730

a system often exceeds the operating parameters of electropr |cSSONCAT # LYAEMC 3730) Ground Test Instru-
components and has destructive results. The fragile natufgent. -

of semiconductors makes them even more susceptible to

these externally induced transient voltages. Where ground measurements are to be made prior to site
. . . construction or where no present ground connections exist,
An effective ground system should include considera;; s recommended that a three or four point ground measure-

tions that fulfill its purpose. These purposes are: ment be made and recorded. The use oABNC model
®* Protect personnel by reducing the hazards of ele#500(ERICSSON CAT # LYAEMC_4500) (or equivalent)
trical shock. digital ground test meter may be employed. If the equipment

_ _ . is not readily available, there are many electrical contractors
®* Provide a non-destructive low inductance path tcand some power utilities who provide this service for a fee.
ground for lightning strikes and currents.

1.2. SCOPE

® Provide alow inductance path to ground from cable
shields and other metal encased RF handling de-

vices (antennae etc...). This standard has been prepared for both safety and

damage prevention measures. The grounding, bonding, and
* Protect wiring and other electrical componentsShielding procedures are implemented to prevent damage to
from damage. equipment, reduce Radio Frequency spectrum pollutlon and

as a safety measure for maintenance and operating personnel.

®* Reduce noise and suppress damaging power spikes.

1.1. GROUND THEORY The primg source of danger and damage is.from lightning
currents which are often conducted to the equipment by way

L - of the coax transmission lines.
All communications facilities are related to ground or

earth either by capacitive coupling, accidental contact or
designed contact. If a conducting path for a lightning strokg, (5|ation for protective bonding and grounding of all
is provided between the point of contact of a strike to alkricsson radio and dispatch installations

edifice and a suitable ground apparatus or electrode, damage '
and shock hazards can be diminished.

This document is to be used as a guide for the design and

The isokeraunic (isobar levels) map showfigare seven
In th d rod 1 inch in di ter dri int (7) attached to this document shows the mean annual number
h theory, a ground rod - inch in diameter driven inton ¢y s with thunderstorms in the United States. NOTE: The

homogeneous 1000 ohm per meter (ohm/meter) soil for o ; ; : ;
meter would present only 765 ohms. Driving it anotherr}%glon with the highest frequency is centered around south

meter into the soil (two meters) would yield 437 ohms.and central Florida.
Extending the depth to three meters would yield about 309

ohms One of the better means to reduce the chance of damage

from this source is to provide a low impedance path to ground

. for th ithout having th fl h h
By using three ground rods that are each one meter Iong?retegjﬁ)r%%r:?nts without having the currents flow throug

and driven into the same soil area one meter deep and one
meter apart we could achieve a ground resistance of 230

ohms Another means to control surge ingress via the electrical

utility service is by installing a PolyPhaser Model PM240-

: . . BP(seefigure 9, Joslyn Model 1265-85 or ERICSSON

_ We quickly realize that we can get faster ohms redUCt'otﬁpproved equivalent AC MOV and avalanche surge arrester
in ground resistance by installing multiple ground rods. 1ty "yhe incoming power lines. Additional surge protection
we also bury the interconnecting wire below the soil surfac PM240-BP/figure 9) downstream of the breaker panel may
we are able to lower the ground resistance below 200 0hMgg 5qqeq for extra protection. Ericsson transmitting equip-
With these conditions as a point of reference, th rinoennt is equipped with internal avalanche and MOV protec
ERICSSON site installation should exhibit better than (be- ~
low) five (5) ohms resistance between any connected point

on the ground bus and earth ground. The exception to this
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1.3.

GENERAL 1.4. RESPONSIBILITY

The following needs constitute a justification for ground-  Throughout this document there will be references to

ing:

ground rods and ground connections. In all cases mentioned
there will be only one ground system at each site, building,

1) The need to control fast-rising electrical surges, whichioom, or communications shelteALL GROUNDS ARE
produce high voltage differences between the ends ofIED TOGETHER (see figure 1).
single conductors such as heavy copper wires and bars.

There should hao separately maintained ground rods

2) The need to equalize surge potentials by controlled bona+r ground systems that are associated with the communi-
ing of EricssonCommunications site ground elements. cations shelter, site, building, or equipment roomAdher-

ence to these requirements becomes the performance

These elements include the following: standard with respect to Ericsson Private Radio Systems

a)

b)
c)
d)

communications facilities.

Non IsolatedGround Zones [GZ) equipment

grounds. 1.4.1. Minimum Requirements

Surge Producers The purpose of this specification is to establish minimum
requirements for a grounding system which will provide a
measure of personnel and equipment protection. Inthe event
IGZ Grounds that any item specified within this document conflicts with
the National Electrical code or local buildinggrounding re-

Surge Absorbers (provides path to ground)

3) The need to reduce voltage differences and control surdated codes, those Codes may take precedence.

currents by using single-point grounding, which includes ) .
the following elements: Protective measures to prevent equipment damage and

a)

b)

d)

personnel hazards against lightning will incorporate system
grounding and bonding using good RF practices. While all
A common or master ground bar configuration forconductors and connections have some associated resistance,
establishing a common voltage reference planghe inductive reactance is normally much larger. All ground-
(with respect to earth "true" ground) for the entireing and bonding conductors have low inductance intercon-
Ericsson communications site and for dispersing nections to minimize the inductive voltage transients.
lightning and power surge activity rapidly to earth

via the halo and ring ground system. 1.5. PROCESS & DEFINITION

A ground window bar (see appendiA™ figure . _ .

A3), or equivalent (Half-hard copper cable entry As stated in the general overview of this document, all
bulkhead by PolyPhaser®), to establish a locaelements of the ground system, and conducting elements in
point of reference potential for grounding sensitivenear proximity to the system are connected and bonded
electronic equipment. This is terminated on thetogether. This performs the function of maintaining any and
master ground window as the single point grouncell parts of the radio site at the same ground integrity, as
and voltage reference for all equipment at therelated to true earth ground (see figure 1).
Ericssoncommunications installation.

A single ground point in the Isolated Ground Zone1'5'1' Coax and Transmission Line Grounding
is at the master ground window. This again insures . . .
that potential equalization is true to any attached At Ericsson repeater sites and antenna tower locations,
ground windows, and equipment. our installers must attach a minimum of three lightning
' protection grounding kits to each coaxial line used at the site.
The single point master ground bar will be cleaned/NVhere vertical cable runs on towers exceed 200 feet, a
to remove any oxidation to insure a low resistancayrounding kit should be installed at 100 foot intervals. This
connection. To establish sufficient metal to metalprocess is illustrated in more detail in figure one, specifically
contact, an anti corrosion or antioxidant materialpoints 1, 2, & 3. Grounding kits are shown in figure 13 and
(paste) is added at connecting points where groundphotos B11 & B12 of this document.
ing conductors are terminated. A complete descrip-
tion of the single point master ground is shown in  Each coax run will have an ANDREXWRRESTOR Plus
detail inappendixA, figure A3 of this document. lightning surge protector (see appendix “Bjure B6) or
PolyPhaser® gas tube type (or equivalent), lightning arrestor
installed onto the coax near the cable entrance to the com-
munications shelter or room. The Andr@RRESTOR Plus
are the preferred types and are believed to be the best light-
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ning arrestors presently available. The ARRESTOR Plus ig 7.
a multi-stike protection device that also optimizes IM per-
formance.

CONDUCTORS

Conductors that are employed below ground for the pur-

These grounding kits will be terminated onto the masteP ¢ of connecting ground rods will use:
ground bar. All connections to the master ground bar win-
dow will be clean and free of any oxidation to insure a low  a)
resistance connection. Each of these arrestors are effective
in limiting the amount of lightning energy that can be trans-
ferred to the equipment via the inner conductor of the coax b)
or transmission line.

Stranded bare copper wire, number 2 AWG or
larger.

Solid bare copper strap, with minimum of 18 AWG
and minimum width of four inches.

1.5.2. Equipment Grounding

Conductors used above ground for interconnecting

. . . . round rings, halo’s, equipment (racks and cabinets), and
Each equipment rack, equipment cabinet, or equmergther metal items will be:

shelf will be grounded to a site ground via the inner building
ground window. In the case of communications shelters, the
equipment enclosures will be attached to the main ground a)
window in the same manner to this system "halo" ground.

Solid or stranded copper wire number 6 AWG or
larger

b) Solid copper strap, with minimum thickness of 16

1.6. AWG and a minimum width of two inches.

GROUND WIRE COMPOSITION

No grounds will be run inside metal conduits because
metal conduits increase the surge impedance and inductance precautions against the use of connections where dissimi-

of the grounding cables. = The grounds which make up thgy metals might cause deterioration of grounding surfaces
interior "halo" ground will be of number 2 AWG or larger zre gbserved.

copper wire covered withr@onconductive approved plastic

covering This covering is light green Where the halo Below are lists of metals divided into groups. By avoid-
ground is attached to exit ground wires, these wire(s) will bgyg the use of metals from one group attached to a metal of
solid, tinned pare copper, number 2 AWG or larger. another group we prevent ground contact surface deteriora-

tion.
A complete grounding system for the antenna, towers,

and buildings are provided. These include internal and ex-

ternal grounding systems for equipment in the communicd-

tions buildings, grounding of the antenna towers and guy ,Group A. GrF)up B Grou.p c Group D
transmission line, telephone line and AC power line groundr Magnesium  Tin Stainless Steel Copper
ing, and grounding of the Communications facility. Aluminum Lead Nickel Silver
1.6.1. Ground Rods Zinc Steel Iron

Where an Ericsson ground system is installed, ground
rods will be bare copper or copperclad steel, 5/8 inch in
diameter, and a minimum of 8 feet in length. As discussel
in "General" (1.3) at the beginning of this document, mul-
tiple interconnected ground rods are normally provided (s

Metal surface contact of metals in the same group may be
sed with the following stipulations:

figure 1).

To maintain the integrity of the ground system, where

space permits, a minimum distance between ground rods wjl

be 10 feet. Exothermic bond/weld connections will be mad
at all ground rod connections.

CONTACT
SURFACES

L Adjacent grou

Within same group

ps

INSIDE OUTSIDE
(Weather Exposed)

OK

Weatherproof coating
must be applied after
direct metal-to-metal
contact.*

OK
OK*

*

No liquid should be allowed to come into contact
with surface gaps of metal contacts from adjacent
groups.
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1.8. CONNECTIONS not less than 3 percent tin as a wetting agent. Starting
material [if used] shall consist of aluminum and copper

All ground connections shall be made with minimumOX|des. It shall not contain phosphorous or any caustic, toxic
or explosive substance.

length conductors, with straight vertical (or horizontal) runs,

if possible. Conductor bends, when required, will be greater .
than 12inch radius. Connecting conductors will always tran- Weld metal shall be controlled at the point of manufaciure

sition in the direction of current flow or toward earth ground,and subjected to rigid quality control inspection procedures.
and approach the main ground at an angle of roughly 45

degrees.
1.8.1. Below Ground

All exothermic protection connections made to the
ground system, including test leads shall be made with an (CADWELD® is a bonding process that provides a me-
exothermic protection exothermic welding process specifi-tallic bridge connection that exhibits virtually no resistance
cally designed to restrict heat energy transfer to surroundingnd its conductivity approximates that of the associated

objects. conductors). Connections made to ground rods, or to con-
ductors below ground must be made using an exothermic

EXOTHERMIC OR PERMANENT GROUNDING process such &adweld® or equivalent. This attachment

CONNECTIONS procedure ensures firm, mechanically rigid, and mainte-

nance free connections. Connecting and interconnecting
Exothermicpower & grounding connections are madeconductors are placed at the same depth as the top of the
with a pre-engineered system using a controlled exotherm@round rods.
chemical reaction. exothermionnections offer the follow-
ing advantages over other types of connections: DOPING OF GROUND SYSTEMS

® The connection permanently welds every strand of

the conductor. When unable to achieve grounds below 10 ohms, some

doping of the earth may be necessary. One of the best
* The connection is made with portable equipmentm€thods l*)'se? Loday to (ijngrease ;he ég\%%g[’gy (redduce
; ; ; resistance) of the ground is another product
which requires no outside source of heat or power.Called “GEM®." (ERICO® GROUND ENHANCE-
* Loosening or corrosion of the current path cannoMENT MATERIAL) If GEM® is unavailable, a clay-salts
occur. compound called “BENTONITE” or “LYNCONITE” may
be used. ERICO® Catalog A7J provides more detailed
®* The connection is able to withstand repeated higlinformation. LYNCONITE is available from LynCole, the
current surges [faults] without damage to the consmakers of the “XIT” ground systemdf a more effective
nection or the conductor ground is needed, the “XIT” ground devices may fulfill this
requirement (see Figure 11).
® No special skills and minimum training is required.

APPLICATION
® Installation time is the same as other kinds of con-
nector. ERICOGround Enhancement MaterjaGEM, is a supe-
rior, conductive material that improves grounding effective-
PERMANENT GROUNDING CONNECTION ness regardless of soil conditions. It is an ideal material to
SPECIFICATIONS use in areas of poor conductivity soil, such as rocky ground,

mountain tops and sandy soilGEM is added around a
All grounding conductor to conductor, conductor toground rod in an augured hole or around a conductor in a
ground rod and conductor to structure and fence post comench. The GEM material effectively increases the effective
nections of #6 AWG and larger copper conductors shall bgiameter of the rod or conductor.
permanent exothermically welded connections. Copper
grounding conductors spliced with exotherrnannections GEM SPECIFICATIONS
shall be considered as a continuous conductor, as stated in
NEC 250-81 Exception No. 1 and 250-91 Exception No. 3.  Ground enhancement material shall be ERICO GEM
having a constant cured resistivity of 12 ohm/cm or less. It
All connections shall meet the applicable requirements ofhall set up to a hard, permanent material and shall not
IEEE Std 80-1986. For this reason, the CADWELD® exo-decompose or dissolve over time. It shall not require any
thermic connections are suggested as they are approvedniaintenance after installation. It shall not rely on the con-
NEC 250-81, -91, -113, and -115. tinuous presence of water nor shall it add salts to the earth
which may contaminate the ground water. The material shall
Welding material for copper-to-copper and copper-tohe packaged in 25 pound bags and may be added dry or
steel connections shall contain copper oxide, aluminum angre-mixed in a slurry like cement.
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1.8.2. Above Ground Ground rods for the tower and building are installed so
that the top of the rod(s) is minimum of 12 inches below soil
agrface. The ground rods for tower ground will be installed
SO that the bottom end of the rod is deeper than the lowest
part of the tower footing.

Where possible, connections made above ground, in are
exposed to weather, the Cadw@ldr similar process will be
employed. If environmental conditions prevent the use o
the Cadwel® process, the use of an appropriate pressure-

type connection will be used. Each ground ring listed above, such as the tower, build-

ing, fence, orother object will be interconnected with a

Where above ground pressure type connections are er{[p_mlmum of two stranded copper wires number 2 AWG or

: : : rger. Where théPolyPhaser Earthed Etrance Panels”
ployed, stranded wire will be used. Connections made abov . /
ground will be made with appropriate passivation of the-fg EEP) is employed (figure 8) or the Andrew ARRESTOR-

’ ) " rt Plus (figure 12), copper straps will be prepared and
rgoallgg%asstér:zli\;l:(e)g,eIoJrlu3%rsggg;3;|tergp3|t|on clamps such csoonnected as shown in figure 10 appendix‘B” figures

B9 and B10 Where possible, connections to the ground
l&ngs will be made using an exothermic (Cadweld process or

Connections of stranded conductors to equipment racrgequivalent;see appendix “B” attachedyeld.

is made using lugs or pressure clamps consistent with t
wire size, and grounding surface of the equipment bein

grounded. Connections to tower guy wires will use pressur 1. ANTENNA TOWER GROUNDS

connections.
Where monopole masts are employed, the ground system

1.9 SURGE SUPPRESSION DEVICES will consist of a minimum of three ground rods, connected
o together per the section on "Conductors: Below ground."

Manufacturer Surge suppression device types referred to The mast connection to the around svstem will be made
In this document are recommended and may be SUbStitUtednh stranded wire number 2 AV\?G or lar {er Connections to
as long at the substitution is of the same quality and perfor ger.

the same function. Consideration must be given to voltag e mast will be in accordance with the manufacturers

; ; ; structions or use the exothermic “CADWELD®” method.
clamping level, response time, and energy rating for th . . . .
intended application. Power line surge suppressors similép e connections will be short and direct with no sharp bends.

to the PolyPhaser PM240-BRBeg figure ® should be in- ypical interconnections are shownfigure 5 attached to
cluded at the service entrance breaker panel. Other types tﬁg'ls document.
serve that provide similar service is the “E-CLIPS” and

Joslyn. 2.1.1. Wooden Antenna Poles

1.9.1. The Following Practices Are to be At installations where wooden antenna poles might be
Avoided! employed, the grounding system will consist of a minimum
AVoidea: of two ground rods connected together and installed as per

) ] the paragraph "Conductors: Below ground."

a) Ground wire runs through metal conduit. If an
occasion presents itself where the ground must be Atop the pole, ground connections to the antenna or
carried through anetal conduit,the ground wire  antenna mast are made per manufacturer recommendations.
must be bonded at each end of the condufthe A number 2 AWG or larger stranded copper ground wire will
use of PVC conduit is preferred. \here the wire  pe run down the pole, and away from all other conductors to
ground exits the communications room or shelter;zyoid possible flashover.
see appendix “A”, figure Al

b) Reliance on the third wire (green wire) on ac power. ; ;
lines for lightning ground. 2.1.2. Self Supporting Lattice Towers

The self supporting lattice tower grounding system con-
2. EXTERNAL GROUNDING sists of a ground rod at each tower leg. If necessary, addi-
SYSTEM tional ground rods may be used to decrease ground resistance
where needed, or be used to reduce the distance between
, , . . rods. Ground rods must be connected together per paragraph
External grounding rings installed by Ericsson or apconductors: Below ground." Each tower leg is connected
proved contractors will individually encircle the antennaiq the grounding system with number 2 AWG stranded wire
tower, the building, or equipment shelter. or larger. Connections to the tower leg will be short and direct
with no sharp bends.
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2.1.3. Guyed Lattice Towers

IMPORTANT

The guyed lattice tower grounding system consists o NOTE
three ground rods at the tower base. These ground rods mu
be connected together per paragraph " Conductors: Belo
ground." The ground conductors used connect the groundin
system will be number 2 stranded wire or larger. Connec
tions to the tower will be short and direct with no sharp
bends.

%uy wires associated with towers atop buildings should
“be ‘grounded at their anchor points to a common hond
%oint in the same manner as for grounding terrestrial
“towers. A dissimilar metal interconnect device will |be
used between the guy wire and the ground wire. Where
the ground wire from multiple guys are daisy-chained,
there will be at least a three inch "play” loop between
guy-to-guy ground connections. In the above case where
tall building grounds are in use, the ground resistance
should be maintained below(better than) ten (10) ohms

In addition to the tower leg grounding, a ground rod musit
be installed at each guy anchor point approximately one fog
from the anchor footing. The top of the ground rod will be

ahminimun; osz i_r|1|ches bgl%wlsoil ?]urflace. The_bott(]zmhoi between any equipment connected ground buss and|earth
the ground rod will extend below the lowest point of the| 5,4ng. When making these measurements, an instru-

anchor footing. ment similar to the AEMC Model 3700 HD will be used

Number 2 AWG ded L d to make these measurements. The measurements will be
umber stranded copper wiré Is usegdonect | jade ysing the instructions provided with the AENIC

each of the guy wires to the ground rod at the guy anchor.3714 (ERICSSON cat # LYAEMC_3710) Ground Test
Each ground rod is to be tied back to the tower "ground ring!" | strument. -

below ground, using number 2 stranded copper wire.

2.1.4. Antenna Support Structures On Buildings

Radio antenna installations atop buildings will have the2.2. EQUIPMENT BUILDINGS
tower, down conductors, transmission line shields, and other
conducting objects within 6 feet of the tower or antenna base External "halo" ground is the grounding system around
securely bonded together per paragragloriductors:  the exterior of the communications shelter or building. This
Above ground” (1.7) and Connections: Above ground ground system consists of a ground rod at each corner of the
(1.8-1.82)" building. As necessary, additional ground rods will be added
such that the distance between rods is less than 10 feet.
Atop steelframe structures, where possible, the common
bond point may be bonded to building steel with number 2 A ground rod is installed directly below the coax trans-
AWG or larger, copper wire. If available, the tower may alsamission line entrance to the building. Ground rods are
be bonded at roof level to a large metal, earth grounded, cokpaced approximately 2 feet out from the perimeter of the
water pipe. building.

Atop reinforced concrete buildings, the common bondp 3. BULKHEAD PANEL
point should be connected via number 2 AWG or larger,

stranded copper down conductors. These may be bonded t0 5 \yeatherproof metal bulkhead panel should be installed

the earth grounded cold water main in the basement of t e - .

building or bonded to the building ground system. If availr-}vsjrutgg ?g&%g?aggugg?]hzmtdﬁiu ASSSé'Sg-ngRllggjﬂp-][Sgcﬁanel

able, the tower should also be bonded at roof level to a largg, “PolyPhaser Earthed Entrance Panels” or “PEEBE (

metal, earth grounded, cold water pipe. appendix ‘B” figures B6 and B7 and/or figure 8) models
(photos and drawings are a part of this document). The size
should be determined by the number and size of transmission
lines interconnecting through it (figure 8 shows demen-
sions). Insure that appropriate cable boots are used to weath-
erproof the connections.

The external panel must include a ground bar for trans-
mission line shield ground connections and connections to
the external ground system (see figure 10 apgendix ‘B”
figure B9). The ground bar should be fabricated to avoid
dissimilar metal connections as stated in this document (see
appendixX‘A” figure A3 attached; see also paragragoh-
ductors: Above ground.").The ground bar (appendi,
figure A3) must be connected to the building external ground
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system by number 2 AWG (2 conductors or copper straps

may be employed to form a low inductance path to the system @  The transmission line entry window into the build-
ground). ing, as this is the entry point into the equipment

area. All transmission lines are grounded to this

An internal sub panel is not necessary when using the window, and extra care is employed to ensure a very

Andrew ARRESTORPORAlus. Several features are built low inductance path to ground.
into theAndrew ARRESTORPORPIus that eliminate addi- ) |ce shield and exterior cable tray between tower and
tional connectors and options that are associated with the building.

PolyPhaser Earthed Etrance PanelsThe Andrew AR-

RESTORPORPIlus & thePolyPhaser Earthed Etrance c) Emergency generator and any generator supporting
Panels(seeappendix ‘B” figure B7 & figure 10, bolted platform or base.

directly to the bulkhead panel with multiple bolts may be
used to mount the transmission line surge suppressor speci-
fied in paragraph "Quarterwave stub & Coaxial Suppressor.” e)  Other large metal or conductive objects within 6
tance, low inductance path to the bulkhead panel (stranded system ground.

No. 2/0 AWG or larger).

d) Fuel tank(s), above or below ground.

f) To other ground systems provided by telephone
2.4 FENCES company, or the electric utility provider(s). Local
T electric codes should be observed when making this

Where possible to do so, metal fences within 6 feet of any attachment.

ground ring or any grounded object will be grounded a

twenty foot intervals along its length or at a minimum of eac 2. TRANSMISSION LINES

corner post and at each gate metal support post. This is to

provide additional shock hazard protection from lightning. The following applies to the antenna and transmission

Fences which are around the site, yet outside 8 feet of th@es outside the communications shelter or building where

perimeter grounds should be grounded at fifty (50) feeentry is made into the equipment shelte appendixB”

intervals along its length. figure B6). These requirements do not apply to antenna and
transmission lines that are contained entirely within the

A minimum 8foot 5/8 inch copper or copperclad groundequipment room or communications shelter.

rod shall be installed into the ground within one foot of the

fence, near a fixed gate hinge post where appropriate. THe5.1. Shield Grounds

top of the ground rod will be a minimum of 12 inches below

the ground surface (see figure 3 & 4 for similar connections) - The guter conductors of coaxial transmission cables must

or at the same level as the external ground ring to which {§e grounded with an appropriate coaxial cable grounding kit

will be connected. Additional ground rods may be mstalled(See figure 13 anappendix “B” figure B12 ). These ground-

for each 50 feet of fence, at equal spacing outside 6 feet g kits are installed at three points on the cable. The

the ground system but surrounding the facility. grounding locations are as follows:

Each ground rod will be connected underground by th) |mmediately outside the cable entrance to the equipment
most direct path to the nearest tower or building ground ring room, shelter, or building. This ground is attached prior
using a stranded copper wire, number 2 AWG or larger(see g the phaser type lightning suppressor.

figure 3).
. . 2) At the bottom of the vertical run of cable, at a point near
Above ground connection will be made by use of exother-* anqd apove the bend onto the icebridge or support tressel.

mic weld or a pressure clamp near the bottom of the metal Thjs grounding point should be as near the ground as
post. If below ground connections are used, it will be made pogsiple.

by exothermic weldCadweld®). Tinned copper ground

strap (braid) is used to connect metal fence gate(s) to thg The top end of the vertical cable run near the termination
main post. Pressure clamps are employed with these connec- 5 antenna. This point is grounded or bonded to the tower

tions. by means of the clamp supplied as part of the grounding

kit
2.4.1. Nearby Metal Objects;

All three points should be grounded in accordance with
The following components are connected to the externa_he recommendatlons prowdeq in the grour_]dmg k_|t instruc-
grounding system using a number 2 AWG (or larger}ions. These instructions are included in kits similar to the

stranded copper wire. Andrew cable grounding kit described in figure 13. The
PolyPhaser UNI-Kit is shown in Appendix B, figure B11 and
B12.
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_Additional information is shown at points labeled 1, 2, &9 g TOWER-MOUNTED MICROWAVE
3 in figure 1of this document. AND REPEATER EQUIPMENT

2.6. COAXIAL SUPPRESSOR

For tower top repeaters, the input and output points are

. the most important to protect. Tower, telephone or control
Quarterwave shorted stub or Coaxial Suppressitould lines are often overlooked. Coax line protectors are em-

be installed at cable entrance of the building or communicig

. ) loyed in the Ericsson repeater inputs and outputs, and the
tions shelter. This suppressor should be bonded to the nea Péamp front end. Power line protectors must be local and
ground bus plate to remove surge currents from the cent rngle point grounded at the top with the equipment. The

inductor of the cable(s).

need for power protection is doubled for tower top repeater

and preamp installations where 120 or 240 VAC is being fed
2.7. TOWERTOP PREAMPLIFIERS up the tower.

In cases where towertop amplifiers are employed that use Above 18 GHZ, microwave equipment usually has a
DC supplied via the coaxial transmission ligeicssonwill Gunn(microwave diode) down converter located on the back
insure that an impulse suppressor similar toRblPhaser of the dish, being powered through one or two coaxial lines.
ISDC50LN DC'injection” type is used. Certain tower top These lines also handle the uplink and down link frequencies
amplifiers are already equipped with this type protection (seas well as AFC (Automatic Frequency Control) error infor-
figure 2). mation.

PolyPhaser type ISGC50LN “pick-off” surge suppressor Protectors similar to th&oly-Phaser 1S-MD50LNZ
should be installed according the manufacturers instructiorshould be employed at the top and bottom to properly protect
as an additional protective measure at the input ports of ththe equipment. A device similar to tiRolyPhaser 1S-
towertop amplifiers or preamplifiers. This protection is inDC50LNZis another type of protection used in these appli-
addition to the Ericsson internal amplifier protective devicescations and is fully transparent to all existing voltages and
All towertop preamplifier chassis must be grounded to thaignals from microwave equipment.
tower.

2.9. COMMUNICATIONS EQUIPMENT

IMPORTANT
NOTE ROOM INTERNAL GROUNDING

o A Halo ground should be employed inside the communi-
Where the ANDREWARRESTORPORT Plisinstalled,|  cations shelter. This Halo ground must be installed in the

no quarterwave shorted stub can be used in the coax whergym of a "ring" in such a manner as to enable the use of short

power is being fed to a tower-top amplifier. Provisions |ength conductor to be attached at the same ground window

are made in the ANDREVARRESTORPORT PIus | a5 the equipment racks, cabinets, cable trays, and equipment
accomodate feeding tower-top amplifiers using the shelves.

method shown in figure 2.

This Halo is made of number 2 AWG stranded copper
wire attached to standoffs (see appendljxfigure A2) at
approximately eight (8) feet above the equipment room floor.

Where penetration of cable entry bulkheads are a part of o
the coaxial cables between the tower top amplifier and the Where the room or communications shelter has less than
Ericsson communications equipment, an added protectioH00 feet of perimeter, a minimum of four (4) ground risers
device may be required. TRelyPhaser IS-DC50LNgZick-  are used. In any case, W_here possible, a groqnd riser is used
off and re-injector (PICKOR) may be employeBigure 2 &t each corner of th_e perimeter (see appeAdixguresAl _
provides illustrated details for the installation of these& A2) . In installations where the perimeter of the equip-
PolyPhaser DC insertion and DC pick-off devices. ment room exceeds 100 feet, a ground riser will be attached

at every twenty (20) feet of perimeter (see appeAdfigure

Where possibleDC ground shuntfed antennas should be A2)- These ground risers are made of number 2 AQEID
used as additional protection for the towertop preamplifierscOPPer which exit the room, or building vgalyvinyl con-
Antenna cable attachments to the antennas are kept as sH#(S (see PVC exit method in appendixfigure Al).
as possible.

10
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2.9.1. Grounding Of Equipment Cabinets system (or similar) may be used. This system consists of
Racks. And Shel i connectors for indoor taps, splices, and structural steel ter-
acks, An elves mination’s. These connectors may be used in démaesson

sites ground applications. The Burndy system connectors

Each equipment cabinet or rack shall be equipped with gre listed withUnderwriters Laboratories under Standard
ground bus that is attached to the main ground window and| 467,

the external system ground. Each equipment chassis secured

in a cabinet or rack is connected to the cabinet or rack, ground

bus. Equipment mounting rails are the preferred ground 3. PLANS AND
connection points within the cabinets or racks. Attachments DOCUMENTATION
from the equipment cabinets and enclosures to the internal
ground window are made using number 6 (or larger) stranded
copper wire (seéigure 10. Connections from these enclo-
sures to the main ground window will be made using th
shortest path length to diminish inductance.

Drawings and Ground reference documentation will re-
élect the following items:

a) Grounding and bonding plan
b) Ground rods

Cable trays will be attached to the internal ground win- ¢)  Surge suppression devices
dow via number 2 AWG or larger stranded copper wire.
Where mechanical connections (lugs, bolts) are made to d) Bulkhead panel types
inyerconnect cable tray sections, an additional cqnnection e) Coaxial cable grounding kit(s)
will be employed between cable tray sections (see insert text
at figure 1) to ensure a good electrical ground connection
(see appendix Afigure A4). Number 6 or larger, stranded
copper wire will be used

2.9.2. CABLE TRAYS

A prepared plan for lightning and surge protection meas-
ures implemented into ééricssoncommunications system
. . .Is submitted as a part of the overall system specifications.
Grounds between cal.)I.e trays, equipment Cab'r!et& €QUiRhis plan takes into account such items as the radio installa-
ment racks, and AC utility power e”C'OSUFeS will be viajon ang equipment to be protected and local conditions.
number 2 AWG or larger stranded copper wire. This plan must meet all requirements covered in this speci-

. fication, unless a specific written waiver is provided by the
When compression type connectors are employed at g <tomer and agreed Byicsson

Ericssoninstalled site or system, the Burndy compression

11



LBI-39067B

SEPARATE "home—-runs” to ground window from each
cable ladder, Use copper to copper ground crimps
to attach each cakinet ground.

ERICSSON Z

to each section of cable twayj

Ground “home—-run”’

N

SMOOTH BENDS

ATTACH GROUNDS TO CABLE TRAYS,

INSTALL JUMPERS ACROSS BREAKS IN
CABLE TRAYS.

e

ble entry

ATTACH TO EQUIPMENT
CABINETS & RACKS.

Andrew "ARRESTORPORT Plus”
or the PolyPhaser "PEEP coax ca-

(@)

GERYBUX

«—CADWELD

87X10"X1/4" Co

Ground Window

COPPER STRAP MAY BE WUSED,
INSTEAD OF # 2 AWG| WIRE
COPPER STRAP PROVI A
LOWER INDUCTANCE [PATH TO0
GROUND.

\ |

CADWELD

CADWELD ‘\

Attach ground rocds to inside HALO with
smooth kends and using # 2 solid copper.

Make aoll bends flow
at all four corners.

in the same direction

Do not allow ground

wire to contact other metal conduits
or cobkinets between HALO and outside

ground rod(sy,

*

1 Attach ground at entry point to building.

2 Attach ground to shield when coax begins
vertical run upwards.

3 Attach ground to coax shield at top of
vertical run before coax bends away from
tower. Keep all bends smooth, NO SHARP
BENDS, this also applies to ground leads.

USE "ANDREW' Grounding kit recommended for
coax size specific to site application.

FIGURE 1

This drawing illustrates some of the grounding tech-cations room) that interconnect the internal “HALO” to the
niques described in this document. In addition it depicts howutside ground ring.
the inside and outside “HALO” grounds are interconnected.
Note that all wire bends and turns in the “HALO” ground  Note also that a copper cable entry bulkhead (PolyPhaser
ring are smooth with no sharp points or bends. This sam®EEP”) and copper strap (2, 4, or 6 inch widths), may be
rule applies to the wires (shown in corners of the communisubstituted for the inside copper ground bar and the # 2 or

2/0 copper exit wire.

12
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DC Pick—off point
for Tower—iop Amp.

k‘i RF Port

— ~®——— PolyPhaser
IS—GC3OLN

RF & DC combined on single cooxial cable.

3

7 BARATT™TIT @ T ™T N GROUNDED

MOLMJMJ&ULVJ&M JHJKOLVS ggiz;r
CHET TRKT p Coble Entry
WO AL L gL Ll

Buikheod Panel.

-
RF & DC Coaxial Cable g \

—
RF & DC combined

Infection -
Paint —T

RE Port ﬁ5| F & DC Coaxicl Caob! 5
e \q RF & oaxic ghle f

e
PolyPhaser PolyPhaser
IS—DC50LN IS=DC50LNZ A ]
EQUIPMENT
CABINETS

AND RACKS

ERICSSQN & Private Rudio Syslems

Mountaln View Road

Lynchburg. Virginic 24502 / \/cm‘mm welded copper strops or HE/D UG to HALD' ground

FIGURE 2

This figure depicts the method employed when supplying DC voltage to tower-top amplifier(s) using the PolyPhaser injectit
and pick-off devices.

13
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FENCE /

Ground fence every 50 feet . ;

Attoch fence to 87 X 5/87 :grgggi g?dfémgéijmum of 9
copper—clad ground rods,
Top of rods 12" below
surface, CADWELD,

Attach fence to g

SELF
SUPPORTING

TOWER
UVERVIEW

Cadwe ld to:

* Tower base

¥  Ground rod
¥  Ground ring

Ground ring is #2 or larger,
solid tinned copper wire,
Ground ring buried 12 inch
l2 inch minimum below surface.

FIGURE 3

—To building "HALO” ground.

This drawing illustrates a typical transmit/receive site. Note areas of fence which come in close proximity to the tower
and building grounds. All grounds are connected together. There are no separate ground systems at the same location.

%
CodWeld #2 AWG g=~—Tower leg or Monopole
copper to "UFER" V7
ond to Tower

7 j=— "CadWeld” to base-plate or tower leg
Use #2 AWGL or larger copper wire.

Double nut

Cover top of ground rod(s)
with minimum 127 of soil

"

PN N

Attoch system ground
("HALD”, Equipment, & Bldgy,
here. Cadweld for kest
connection

NOTE: AWl ground rods are

8 feet long. Maximum cdistance
between ground rods should
not exceed 16 feet

//J//

FIGURE 4

“UFER” ground refers to steel and metal bars imbedded into concrete floors or tower foundations. The “UFER” ground should
never be relied as the exclusive or stand-alone site ground system.

14
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FIGURE 5
Typical “exothermic” welds made using the CADWELD method.

MINI-EZ

FIGURE 6
Examples of the tools used to make exothermic welds

15
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Alaska

w-7-g
o £
5 ©

Hawan (}

1
Qo

_ Puerto Rice

FIGURE 7

The isokeraunic map shown here shows mean annual number of days with thunderstorms in the United States.
NOTE: The region with the highest frequency is centered around south and central Florida.
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457mm 1180 864mm 134,01
45T B0 ]
305 [120] Q Q Q ’ Q Q O ’ Q Q O )
l . W 1491 | e e e e s
VAL HOLE SITF N I B
3 PR VAL FLE S VAL HIE SIZE
for PANEL(S) For PAEL) For. PANELLS)
o e 35 10281 i TT2om L0 v
! MM ) wige MM , wigie
by 20nm (8107 high oy 277m (03] high oy &7 [109) high

1270mm 50,01

- 8b4mm [34.0 "

- 457mm (18, U} >

o o o o

OQQQQQ QQQ
508 (200 | © Q Q o O Q . Q Q o
0:0:01 0:0:080:0:01

o

o

WALL HOLE SIZE WALL HOLE SIZE WALL HOLE SIZE
for PANELCS) For PANEL(S) for PANEL(S)
8 PORT 6 PORT 24 PORT
36omm [14,38] wide 778mm 30,381 wide 1178mm [46,38] wide
by 406mn 1601 high by 406mm 16,01 high ky 406mn [16.0] high

wogge T1PICAL INSTALLATION

— COPPER PLATE

FRAMING STUDS ot —
406mn [16in] CENTERS

TYPICAL COAX @ @:

ADJUSTABLE BUILT-IN I

HAND ACCESS AREA
GROUNDING STRP || @ @ -
(INSIOE BIT)

GROUNDING KIT

© ¥

Deep U-Panels

WEATHER BOOT

—ENTRANCE
PORTS

@A

=

P

@ = N © N e
COPPER STRAPS ! GROUND STRAP (MG, $PCB)
152mn (6.0n] Wide SANDWICH BARS éggbﬁnﬁ . DWVEEAQHBEURHBTDDIL |
by 46n CISF] Long —{ ||
/ M =T (GRDUND LviL COPPR PLATE GROUNDING STRAP 5
5 N —Y == - HULTIPLE 6 INCH
COPPER STRAPS
—  ~——pd D . . (e
EXOTHERNIC or LUG ‘LCDPPER GROUND hxmm@ PERIMETER
COWECTIDIS STRAP BAR GROUND SYSTEN
FIGURE 8

Typical installation of the PolyPhasé?EEP” Where walls exceed a usable depth, an inside and outside panel may be installed
Use number 2 or 2/0 stranded wire as a bond between the inside and outside panels.
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~— 18/Inn [7.3/]

ri goomm [3.3/] —™ 85.2mm [.20]

g

<] RN
S POVER MAINS SHUNT TYPE PROTECTOR
€ < o IS-PM240—-BP
G KPolyPhaser 1

I

11 yCDRPDRAT[DN
Wl NADE N USA.
- -
Qoo LISTING # 4TE ConE;
1 canrs L1449 L J

FRIVIE) FIR ALY
TR SWITHIG SIS

o )| CUARNING D) HIGH VOLTAGE
209.6mn [8.29] — w

RMS SYMMETRICAL AMPERES MAXIMUM PER PHASE.

I

@|O|S|e||2|@

mﬂ%ﬂ@lﬂl%ﬂ%ﬂﬂm

19938

2© ‘
70 BE IPENED / INSTLLED B AUHRIZED O

HIHIREER N T0 FERINEL DL 1| ISCNECT RO PIVER ™
‘TURIE BFIRE REHIVIG [IVER.
N FIR HASHALD USE - VR (SE NLY!

Pt an N
2528
=0
2heE ||x
=
c= <l
= -
==

PN
© e SHORT NIPPLE TO
\ ) T0A PITENTIAL EARTH GROIND SIFFACE.
é ATTACH DEVICE TO
o | g || AN BREAKER
QR LINE TO GRIUND B Xk PER PHASE PANEL.

P

<
—/

WIRE HOOK-UP COLOR DESIGNATION
XOVac | WKVac | GROUND | NEUTRAL

WHITE /

e N

<) o wea WhVac

\ BLACK

=
N—

© <@><
= = =

BLAK BLACK GREEN

A=)

B48mm [334] —= 19 4mm [4,70]

FIGURE 9

The device shown here is an example of the MOV type used to clip or suppress power surges that could otherwise damage
equipment. Other types similar to the above are manufacturered by “E-CLIPS” and Jeslysedtions 1.2 & 1.9 of this
document
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Copper "thru—wall” bulkhead "PEEP” or equivalent.
Bulkhead mounted protectors
attached to each coaxial cable.

Superflex jumper cables fo

/ combiners and transceivers.

Cable Ladder; NOTE jumpers across
ladder section splices.

\ Cable ladder
attached to ground.

Home run ground #
Cabinet ground drops #

AWG copper wire.

lCOPPER STRAP FROM
"PEEP” TO GROUND
SYSTEM.

e

Figure 10

This drawing illustrates methods employed when attaching grounds and cable protective devices in an Ericsson installation. N
that some installations will have copper strap between the bulkhead entry panel and the “HALO” ground ring. By using multig
conductors of # 2 AWG copper wire or 4 to 6” wide copper strap, inductance in the ground conductor is greatly reduced. In so
installation the Andrew Arrestor-Port-Plus may be installed to enable easier access to the entry port coaxial connectors or wi
the desire to use “DIN” type connections (800 MHz). Use of the Arrestor-Port-Plus reduces the number of connectors requi
for entry and grounding.
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UL NAME PLATE

SLOTTED COVER PROTECTIVE COVER BOX

FINISHED GRADE \

BREATHER HOLE

e

-

CADWELD CONNECTION

%/ /Z/O or 4/0 STRANDED COPPER WIRE

ALTERNATE CONNECTIONS MAY BE MADE
1; TO AN OPTIONAL COPPER STRAP ATTACHED
HH‘F TO THE VERTICAL COPPER TUBE.

U

ET
I

BACKFILL MATERIAL MAY BE:
"LYNCONITE®
"BENTONITE”

" GEM

—
]
™

Il

LENGTH MAY VARY FROM 10 to 50 FEET.
IF SPACE LIMITS THE LENGTH OF ONE
"XIT" RUN, ADDITIONAL " XIT” GROUNDS
MAY BE COMBINED TO ACHIEVE DESIRED
GROUND RESISTANCE.

WEEP HOLES

L —SHAPED MODEL

Lyncole XIT Grounding

XIT
FIGURE 11
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ARRESTOR-PORT Plus CONFIGURATIONS:

Entry

Panel

Configurations

T
:

|

= O ——i=

= g ———=

APPORT-34-3

| o000

; 0.0.00.0 .0
Lo LeEEes il

Lf

‘o o000 0ol

0.0 00
.. 1-| DB A ol DB
0,000 00000000
o ° o
oooooao! l'ooooooool
J L |
APPORT-36-4 APPORT-38-5

A Dimension Panel Width

B Dimension - Panel Height

C Dimension - Wall Opening Width

D Dimension - Wall Opening Height

Paonel Dimensions And Required Woll Opening Sizes
PART NUMBER | & B C D PART NUMBER || A B C D
APPORT-14-2 20.0 16.0 1525 1125 STPEORT-14 26,50 10.50 21.75 2.75
APPORT-22-2 145 220 9.75 17.125 STPORT-22 15.50 16.00 10.75 11.25
APPORT-23-2 195 22.0 1075 16875 STPORT-23 20.50 16.00 16.25 11.25
APPORT-24-3 20.0 220 15.25 23235 STPORT-24 2650 | 16,00 2175 11.00
APPORT-26-4 26.5 22.0 21.75 17.25 STPORT-26 37.50 21.50 32.75 11.25
APPORT-34-3 20.0 28.0 19.25 2325 STPORT-34 2650 2150 | 21.75 16.75
APPORT-36-4 265 28.0 2175 23.25 STPORT-36 3750 2150 | 32,75 | 16.75
APPORT-38-5 32.0 8.0 2725 | 23.e5 STPORT-46 3750 2700 | 3275 | 2225
FIGURE 12

Andrew ARRESTOR-PORT Plus configuration and dimensions
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rk<1‘75>ﬁ h<1‘75>ﬁ
| i i

1
¥

’f<175>ﬂ

1 L

¥

(2.06)
J (5.63)
B 6,95

—— - 0.74

203840-1 GROUNDING STRAP >>

FOR LDF4-50A >>

~— (175 —= I 2
L | 4 0.74>
¥

203840-3 GROUNDING STRAP

FOR LDF6-50A . — —
4 ’:(0‘740

>> 203840-4 GROUNDING STRAP
(469 FOR LDF7-50A

EET s OO ¢

—] la— (0,74 241088-6, =/, =8, AND -9 GROUNDING KIT

203840-2 GROUNDING STRAP
FOR LDFS-50A

GROUND KITS

FIGURE 13

Andrew cable “ground kits” for use when making 3 point ground connections at cable entry, tower base and tdveer top.

cables that exceed 200 feet vertical run, include additional ground attachments at 100 foot infemieee point tower ground
illustration sedigure 1.
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Appendix “A”
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THE DRAWING SHOWN HERE DESCRIBE METHODS USED TO ATTACH INSIDE “HALO” GROUND RING TO

THE EXTERNAL GROUND RING (HALO).

"C" TAP
T & B #54730

point blunt

end towards

primary cable

entry plate  1/8" MIN.
1/47 MAX.

8"R MIN.
ALL AXES

to grounded item

SILICONE RTV

FIG_E1 GER/Sr/ERICSSON

HALO RING GROUND TAP
typical /
: s/
iy
25 5 /?;/ b
- - —
PVC NIPPLE E/ ey |1
installation detQH1
(FLOOR)

"C" TAP
T & B #54730

1/8 MIN.

1/4 MAX

point blunt
end towards
primary cable
entry plate

#6 GRN

8"R MIN.
ALL AXES

/

If exit to external ground,
use # 2 tinned, solid copper.

NYLON CLAMP
#8876T16

HALO CORNER DROP
P
| SPLIT BOLT CONNECTOR #2 GRN
} T & B #7T
: [
|
} point blun = #2 TINNED SOL
| eare e VTRl ) /
| entry plate
} 8"R MIN.
| ALL AXES
|
| /
|
| ALTERNATE CORNER DROP Loy e
} USING "SPLIT—-BOLT” 177
| 24" SPACING (TYP)
\ - ______ = ________

FIGURE A1-"HALO” Attachments

NOTE:

The PVC nipple is filled with silicone rubber or a sealant as a moisture barrier and pest deterrent.
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THE DRAWING BELOW ILLUSTRATES VARIOUS MEANS OF CONNECTING TO THE INTERNAL “HALO” OR
GROUND RING. THE DROP AT “A” DENOTES THE MANNER T&B CRIMPS ARE USED TO ATTACH AN EXIT
GROUND DROP FROM THE INSIDE “HALO.” THE DRAWING AT “B” MAKES USE OF A BETTER CONNEC-
TION USING THE “CADWELD” OR EXOTHERMIC CONNECTING METHOD.

'R MIN. #2 GRN (TYP)

ALL AXES

/

&R MIN.
ALL AXES

DOUBLE CRIMP "C” TAP (TYP)
T & B 54740

CADWELD
MOLD # sccimviv
HANDLE # L160
STARTER MAT. # 65

DOUBLE CRIMP "C" TAP (TYP)
T & B 54740

#2 TINNED (TYP)

"o
” 1))
HALO DROP A HALO DROP "R
Typical drop using crimp connections. Typical drop using crimp & "CADWELD" connections.

TY—RAP
T&B TY24M

2 GRN
BRACKET / #
PANDUIT PP2S—S10-X
\
/

1/8" MIN = 1/8 "t TAP
/47 MAX T & B #54740

(seam visible)

HALO SPLICE

where required — only one permitted
#2 GRN

#10 x 1-1/2" HHW
PLATED SHEET METAL SCREW

CUT EXCESS

HALO GROUND INSTALLATION

ERICSSON/BUX/9/21/94

FIGURE A2-Internal “HALO” connections

NOTE 1: Only one “HALQO” splice may be installed per ground ring. Other attachments are to be made using the drc
connections shown in these drawings.

NOTE 2:  The illustration “HALO GROUND INSTALLATION” depicts one method used to attach the inside “HALO”
to the wall.
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When using a copper ground bar as a common point for internal shelter grounding, use one of the two methods
shown below to attach the ground bar to communications shelter wall.

INSULATED
420 % 1 AL MOUNTING PVC TUBING HOULDER
HEX BOLT /\7 WASHER.
FLAT 7 FLAT
WASHER = WASHER
LOCK WASHER
LOCK
FLAT WASHER Q JWASHER
@
/@ 3/8 X 4 LAG
1/4-20 X 1
HEX BOLT GROUND BAR
FIRY) »
INSULATOR A B
GROUND BAR X
2 HOLE LUG
1/4-20 HEX BOLT
46 GRN OR #2 GRN o
1/4" FLAT WASHER
jama)
% ————— 1 /47 EXT. TOOTH
PRIMARY GROUND BAR/ LOCKWASHER
METAL ENCLOSURE m\ 1/4-20 HEX NUT
#6 or #2 GRN to ground bar or flat surface
ﬂﬁsfg[ﬂgﬂon NO‘I’eS # 6 is used primarily as cabinet to bus link.
a. select bolt length to provide a minimum of two exposed threads.
b. burnish mounting surface to remove paint in the area of lug contoct,
c. apply anti-oxidant compound to mating surface of lug and wipe clean excess compound.
d. use solid copper wire and mechanical 2-hole lug for all exterior grounding.
GROUND BAR AND GROUNDWIRE ATTACH NOTES.
GER/Sr/ERIGSSON

FIGURE A3-Two Examples Of Ground-Bar Installations

Note: At “A” insulators are used to support ground bar, while insulated “shoulder washers” are use at “B” to support the
ground bar. In either case, the ground bar should be isolated from the shelter walls, support members, and studs.
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THIS DRAWING ILLUSTRATES VARIOUS TECHNIQUES USED WHEN BONDING CABLE TRAYS AND METAL
DOORS. THESE CONNECTIONS ARE NECESSARY TO PRESERVE GROUND INTEGRITY TO ALL METAL
OBJECTS WITHIN THE COMMUNICATIONS SHELTER

CABLE LADDER BOND CABLE LADDER BOND

extend across every ladder—ladder connection extend across every ladder—ladder connection

DOOR TRIM
T TO HALO RING
SEE DETAIL G4

METAL DOOR FRAME

2—HOLE
LUG

T&B 54205\

1/4 X 1 BOLT
& 1/4 FLAT WASHER

DOOR

KeXelb:

OO

553
%

X
R

K

5

o

%

%
%

X
R

SRR

P
5

-

5%

&

B
X

(X

HINGE LINE 41

DOOR BONDING STRAP CABLE LADDER BOND

install on exterior doors extend across every ladder—ladder connection

DOOR BONDING STRAP

BRICSSON/BUX

FIGURE A4-Cable Ladder and Door Grounding
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This drawing illustrates typical conduit grounding examples.

TO GND CLAMP
OR HALO

[~ GRND RING
TYP GROUNDING CLAMP

EMT CONDUIT

8"R MIN
ALL AXES

46 GRN

E CONDUIT
ey

COUPLING #6 GRN

& i
=
5 |
1 r
&) zZ X< I

= <
= = z|x
=2 e NS ==
= o> |+
O T U

CONDUIT BOND CONDUIT BOND

from halo ring typ across all EMT couplings

FIGURE A5-An Example Of Conduit Bonding
NOTE: no sharp bends in ground wires or conduits can be tolerated. ALL bends and turns shall be smooth.

2 HOLE LUG

45 GRN OR 42 GRN 1/4-20 HEX BOLT

\

1/4" FLAT WASHER

% ——-—— 1/4" EXT. TOOTH
LOCKWASHER
PRIMARY GROUND BAR/

METAL ENCLOSURE o~ 1/4-20 HEX NUT

i

GROUND ATTACHMENTS TO CABINETS, RACKS, CABLE TRAYS/LADDERS, & INTERIOR SHELTER EQUIPMENTS.

NOTES:
a. select bolt length to provide a minimum of two exposed threads.

. burnish mounting surface to remove paint in the area of lug contact.

. apply anti-oxidant compound to mating surface of lug and wipe clean excess compound.

use solid copper wire from interior to exterior grounds.

. cadweld all interior to exterior connections at the exterior attachment(s)

. apply "cold—galvanize’ to all exposed exterior "cadweld” connections.

use "bolted” connection(s) similar to the above illustration to attach grounds to generator and fuel—tank housings.

@ -~ o O 0 T

FIGURE A6-Example Of Inside Cabinet Ground Attachment
The drawing shown here illustrates how attachments are made to equipment cabinets and racks inside the communications room.
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Appendix “B”
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Cover CADWELD metal

Mold
Starting Crucible
Material

CADWELD
Weld Meta Stoe! Disk Molecular bond
Tap Hole
ool Cable sleeved by O i Stanc
el CADWELD metal CADWELD
y beyond weld for metal
mechanical
strength

Photo courtesy CADWELD®

Figure B1 - lllustration of the exother- Figure B2 - Cut-A-Way Description of an Exothermic Weld.
mic welding weld process.

STEP 1

Setting the mold and preparing the connection for exothermic welding.

STEP 2

Ignition of the exothermic weld compound (processing) which fuses
the connection.

STEP 3

Remove the mold and inspect the new connection.

Figure B3
Procedures for Making Exothermic Welds
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Figure B4 - ACCEPT

A clean and smooth flow of the molten (fused) metals indicates a good weld.

Figure B5 - REJECT

Metals not fused and with intermixed slag coating indicate a poor connection and should be rejected.
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No special or
extra ground
clamps are
needed because
the ARRESTOR
Plusis attached
to the copper
ground bus by a
single copper
bolt (provided). |

-.'!-n.'ih"m‘::*.

S
'y

Figure B6 - Arrestor-Port-Plus Coax Bulkhead Entry

Exterior view of ARRESTORPORT Plus coax cable multiport entry bulkhead. Note the ground bolt that allows easy
grounding of coax shield using only an attached threaded copper bolt.
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Photo Courtesy of ANDREW Corp

Figure B7 - View of Arrestor-Port-Plus Displaying “DIN” Connectors.

The ANDREWARRESTORPORT Plusax cable bulkhead entry panel as installed. This type panel allows easy access, bot
inside and out, to cable connectors and lightning arres@pgnaccess assures that adding or changing a connector is not a
difficult task.

Another feature of the ANDREVMRRESTORPORT Plusible entry is that its presence allows it to be used as the “ground
window” or ground-bar. The use of copper strap or number 4/0 stranded copper wire can be easily attached to the flat coj
bars that are directly attached to the quarterwave lightning protectors. Cadweld® to the external “HALO” and/or “XIT” groun
system to provide a low inductance path to ground.
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e Ground Strap Installation

Figure B8 - Low Inductanc
Installation of “low inductance” ground straps are encouraged when and wherever possible. Note also the coax cable, multi-port

bulkhead entry. Where contact is made between the copper ground straps and the bulkheadqmamelcopper based paste
is used to prevent oxidation and to provide added conductivity (see next photo).

NOTE: Copper straps are attached to a copper bar below surfagratinermiovelded to the “HALO” ground.
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Figure B9 - Doping Ground Connections

Doping connections between low inductance copper strap and below soil copper bar. Copper bar is then exothermic wel
(Cadweld ®) to the ground ring (HALO). The use of no-oxy joint paste is necessary to prevent corrosion, oxidation, and surfz
breach due to dissimilar metal contact. This practice is strongly recommended in areas where soil acidity it high.

35



LBI-39067B

Figure B10 - Mechanical Connecting of Ground Straps

Connecting the “low-inductance” ground straps to the ground bar to be exothermic welded (Cadweld®) to the underground
“HALQO” ground. Include the use of No-Oxy compound between the metal components. An alternative connecting process is
“silver soldering.”
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UNI-KIT
2TC

Figure B11- Universal Cable Grounding Kit
Universal cable grounding kits are employed according the metal attachments shown in the table below.

Type of metal to bgrounded (Top clamp shown) Grounded to (bottom end shown) PolyPhaser Kit #
Copper or Brass Aluminum, Tin, or Galvanized UNI-KIT 2CT
Copper or Brass Copper or Brass UNI-KIT 2CC
Aluminum, Tin, or Galvanized Aluminum, Tin, or Galvanized UNI-KIT 2TT
Aluminum, Tin, or Galvanized Copper or Brass UNI-KIT 2TC

Figure B12 - UNI-Kit Typical Instaliations

This photo illustrates the use of the universal cable grounding kits with cables from .25 to 2 inches. These grounding Kits &
fit elliptical cables (hardlines) that are employed with microwave systems. See figure 13 of this docukmeinéfeapplication
and part numbers.
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