Grounding, Bonding & Connectivity Products

ERICO
Facility Electrical Protection

ERICO offers a full range of

grounding, bonding and connectivity
products for data centers and other data-
com applications worldwide. ERICO’s
product offerings include grounding and
bonding accessories, surge protection
and lightning protection products, and
welded electrical connections.

Grounding and Bonding

ERICO offers an extensive line of ground-
ing and bonding products, which includes
ground rods and accessories, signal
reference grids, chemical ground rods, GEM
ground enhancement material, couplers,
clamps, inspection wells, grounding and
perimeter bus bars and ground test
instruments.

Surge Protection

ERICO surge protection products are
designed to protect against damaging
electrical surges on power and commu-
nications lines caused by lightning, build-
ing systems and other switching events.

Lightning Protection

Direct and indirect lightning strikes can
pose many risks to businesses, includ-
ing damaging buildings and critical
equipment. ERICO lightning protection
products offer a variety of solutions to
help protect valuable equipment and
personnel and to avoid disruption and
downtime.

Welded Electrical Connections

ERICO CADWELD welded electrical
connections are used to connect the
grounding and bonding conductors to
each other and to the ground electrode
system, including ground rod electrodes,
building steel and rebar.

ERICO CADWELD connections

provide a permanent, low-resistance
connection needed to create a long-
lasting, reliable bonding network.

ERICO CADWELD connections will not
deteriorate, cannot loosen and are made
with inexpensive, lightweight and
portable equipment. ERICO CADWELD
EXOLON is a filtered, smokeless
connection system designed for

making connections indoors.
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For Datacom Applications

Prefabricated Signal Reference Grid (SRG)

The SRG is an integrated high-frequency, low-imped-
ance signal reference grid structure, which consists
of a network of flat copper strips welded at the cross-
overs in accordance with recommendations found

in IEEE® 1100 “IEEE Recommended Practice for
Powering and Grounding Electronic Equipment.” The
SRG is also referred to as a “Supplementary Bonding
Grid” (SBG) per TIA® 607.

Telecommunications Main
Ground Bar (TMGB) and
CADWELD Lugs

. The SRG lies directly on the sub-floor under the
Power Surge raised-floor structure and is used to interconnect
Protection metal frames, racks, enclosures, common terminals
for signal level power and the electrical distribution
grounding system. The SRG is used as a ground
reference system for IT equipment by creating an
equipotential ground reference plane over a large
range of frequencies from DC through the Megahertz
range. At high frequencies, flat strip conductors have
considerably lower inductive reactance than concen-
tric stranded or solid conductors and the configura-
tion of the SRG results in a lower impedance system,
which limits potential differences between data
systems and other systems during voltage transients
or other power system disturbances. The following
graph from IEEE 1100 shows the impedance of an
SRG system versus a wire-only grounding system.
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SRG Features and Benefits

CAT 6 Network
Surge Protector

Rebar Clamps e Economical and maintenance-free

e Recommended in I[EEE® 1100
ERICO CADWELD CONNECTIONS .
e Reduces common-mode noise

o % Cable-to-Lug (GL] e Increases noise immunity to electric fields

¢ Reduces capacitive coupled interference

Coaxial Surge e F Cable-to-Rebar (RH) e Compliant with Information Technology Industry
Protector Council Information Letter “Guidelines For Ground-
e Cable-to-Ground Rod (GT) ing !nformation_ Technology Equipment (ITE)” and the

I National Electrical Code.

=<3

=] e % Cable-to-Cable (PT) LE,EEEE?JEEE?:E? _trademlark of The Institute of Electrical

gineers, Incorporated.
TIAis a copyright of Telecommunications Industy Association
- - e Cable-to-Steel (VF)

Subscriber/High
Speed Line Surge NOTE: ERICO CADWELD connections shown are typical. Connections for any configuration
Protector and conductor are available to meet specific application requirements.
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Power Generation

Power Generation Facilities

Traditional power generation facilities have either been
coal-fired, gas-fired, nuclear, diesel or hydro-powered.
Modern alternative power generation facilities can include
geothermal, bio-gas, wind or solar. ERICO brand of
lightning protection systems have been used to provide
lightning protection to the whole host of facilities in a
unique manner. ERICO grounding and bonding solutions
can provide a complete system for the grounding and
bonding of any of these facilities.

Power Generation Plant

Fence and
Gate Jumper
Assemblies

ERICO SYSTEM 3000
Lightning Protection

ERICO SYSTEM 2000
Conventional Lightning Air
Terminal

Surge
Protection

........

''''' Lightning
Downconductor

...............

Inspection
Well

Ground Enhancement

' E Material (GEM)
W ERICO CADWELD

Structure Connections

Copper-bonded
Ground Rods

Ground Grid
(Equipotential Bonding)

ERICO CADWELD Connections
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Power Transmission and Distribution

Distribution Pole Transmission Tower

Transformer Tank L
Clamp TGC 20 g +*" Transformer Tank

___________ Clamp CC207

ERICO
HAMMERLOCK

Copper-bonded
Ground Rods

Theft Deterrent Com-
posite Cable

3

/A
N

Ground Rod Clamp

Compression
Coupling

ERICO CADWELD Connections  ERICO CADWELD
PLUS ONE SHOT

Utility Pole Bottom Plate Ground Enhancement

Utility Pole Ground Plate
EGP100HL Material (GEM)

Utility Pole Plate
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Substation Earthing/Grounding and Lightning Protection

The conceptual design of a ground grid at a
substation is summarized by the points below and
depicted on pages 4 and 5.

a) A continuous loop conductor should surround the
perimeter to enclose as much area as practical. Under
Standard IEEE® 80, this loop conductor is placed 3 ft
(or 1 meter) outside the fence line. This measure helps
to avoid high current concentration and high gradients
both in the grid area and near the projecting cable ends.
Enclosing more area also reduces the resistance of the
grounding grid.

b) Within the substation, conductors are typically laid in
a parallel grid and, where practical, along the structures
or rows of equipment to provide for short ground
connections.

c) A typical grid system for a substation may include bare
copper conductors buried 18" (0.5 m) below grade,
spaced 9 ft to 21 ft (3 m to 7 m) apart, in a grid pattern.
At cross-connections, the conductors would be securely
bonded together. Ground rods may be at the grid
corners and at junction points along the perimeter.

d) This grid system would be extended over the entire
substation switchyard and beyond the fence line.

Copper-bonded

Surge Protection

Ground Enhancement
Material (GEM])
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Earth/Ground Rods

ERICO offers a range of ground rods to suit the needs and
preferences of the utilities. The most common of these are
copper-bonded steel rods, due to their versatility in varied
soil conditions and compatibility with various common met-
als used underground. The copper-bonded ground rod has
an electrolytic coating of copper deposited over a layer of
nickel. This process helps ensure a long-lasting molecular
bond between the copper layer and the steel core.

ERICO recommends ERICO brand of copper-bonded
ground rods because the copper coating will not slip or tear
when driven, nor will it crack if the rod is bent. The tough,
carbon steel core has good characteristics for deep driving.
Copper-bonded ground rods have a high resistance to
corrosion and provide a low-resistance path to ground.

It is important to note that certain soils and

landfill areas may not be compatible with copper.

In these situations, stainless steel is a better choice.
The ERICO brand of copper-bonded ground

rods comply with UL® 467, BS:7430

& EN50164, Standards.

Prefabricated
Wire Mesh

ERICO CADWELD Connections



Substation Earthing/Grounding and Lightning Protection

Surge Protection for SCADA-controlled Equipment

Electronic equipment operating within a substation environment is particularly subject to electrical disturbances such as
switching, electrical noise, ground potential rise and occasional induced or direct lightning impulse. Surge protection is an
extremely cost-effective investment for electronic substation equipment, because:

e Each site’s operation is critical to the quality supply of electrical power

e Downtime costs are significant

VB Vs

Connection to
Ground Grid

ERICO CADWELD
Structure Connections

Fence Post
{ Clamp

EHV/HV
=A,_Transmission Line

ﬂls
ERICO SYSTEM 3000

Lightning Protection
ERICO CADWELD
Connection

Substation

B162 2Q
Ground Plate [ 2
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Solar Products

ERICO offers a wide range of
products for the solar market.

In addition to an extensive product
offering, ERICO engineers and
designers can provide design
assistance for many solar
installation aspects of your
facilities worldwide.

The megawatts of solar energy
produced continues to increase
globally. More countries have
focused resources on this valuable
endeavor. Solar photovoltaic power
systems include modules, inverters,
rack mounting components,
monitoring systems for off-grid
systems, batteries and charge
controllers. Solar power systems
are designed to be in service for
periods of 30 years or more,
therefore it is imperative to
construct the systems with
products that are designed to

help provide efficient operation

for the lifetime of the installation.
ERICO is uniquely positioned to
provide the necessary products,
components and services for
solar programs worldwide.

Years of experience in the fields

of grounding and bonding,
lightning protection, low-voltage
power distribution, fastening and
support and reinforced concrete
construction, combined with global
manufacturing capabilities, allow
ERICO to provide comprehensive
solutions for the solar market.
Four of our product lines have
joined together to offer a full range
of solutions: ERICO facility
electrical protection products,
ERIFLEX low-voltage power
distribution products, LENTON
concrete reinforcement products
and CADDY fixings, fasteners

and supports.

ERICO’s products are technically
superior, meet or exceed
international and industry code
requirements and help prolong
service life. As a global organization,
ERICO is experienced with regional
codes, standards and practices,
including OEM specs.
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Grounding, Lightning Protection,
Electrical Connection and Cable Management
Solutions for the Solar Power Industry

Solar Bonding Lugs Grounding Accessories

ERICO Lightning Protection
Systems

RIGD and SK Series
Strut Clamps

MBJ Grounding Braids

Copper-bonded Equipotential
Ground Rods Ground Mesh

_—

SCH Series
Strut Clamps

Intersystem Bonding
Termination (IBTB)

LENTON TERMINATOR

CADDY PYRAMID ERICO CADWELD Ground
Exothermically Welded Enhancement
Connections Material



Solar Products

Low Voltage Insulators ERIFLEX FLEXIBAR Supports

Equipment Grounding TDS50DC Power Terminals Power Blocks/ Distribution
Bus Bars Surge Protection Splice Blocks Blocks
Devices

TDX AC Surge
Protection Devices

Two and
Four Pole
Distribution
Blocks

Terminal Strip

Insulated Braided Shunt Cabling Sleeves
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Wind Products

Foundation Grounding and Construction, Bonding,
Power Connections, Surge Protection, and Lightning Protection

ERICO offers a complete range of

foundation grounding and construction,
bonding, power connections, surge
protection, and lightning protection
products for the wind energy industry.
In addition to our extensive product
offering, our engineers and

designers are ready to provide

design assistance for your

facilities worldwide.

LENTON
Bolt Couplers

LENTON LOCK
Mechanical Rebar
Splicing System

ama®™

ERICO
Cable to Rebar
Connections

-
o

B 8

Ground Enhancement
Material (GEM)
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ERICO
Mutlti-Point Lightning
Protection Assemblies

Lightning Event
Counter and
Remote Relay

Low Voltage

ERIFLEX FLEXIBAR Insulators

\

LENTON
Standard Couplers
and Position Couplers

Power Blocks

ERIFLEX Grounding
Braids and Bonding
Jumpers

ERICO
Power and Control
Surge Protection

ERICO CADWELD Connections
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LENTON
TERMINATOR
Rebar End
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Power Surge
Protection
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Equipotential
Ground Bars

XX 1 b" P, 802020 %0 % 0% % % 20 2 % % 2 % e %%
| S L S

o0 %v.

A

(000ss [Soonesins
U

WOV OO OO0,

Ground Rods

Copperbonded
Galvanized Steel
Stainless Steel

Power and Control ERICO

Surge Protection Universal Transient
for SCADA and Power  Barrier (UTB)
Connections

| Gate Jumper
Assemblies

Wind Products

ERICO SYSTEM
3000 Lightning
Protection

ERICO
HAMMERLOCK
and Ground Rod

ERICO
Prefabricated Mesh
for Switch Shaft and
Operating Handle
Grounding

TAF
i
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Telecom

Grounding/earthing, lightning protection and surge To make the application of these products simpler, the
protection are critical parts of a telecommunications grounding, lightning protection and surge protection
facility installation. ERICO has complete telecommuni- system at a telecommunications facility is divided into 5
cations applications solutions to help protect the facility components.

against electrical noise, lightning induced surges and 1. Indoor Bonding Arrangement

transients caused by switching components in the

power systems 2. Outdoor Grounding Arrangement

) ] 3. Surge Protection for Power Lines
ERICO solutions include ERICO ground rods, ground mats,
ground enhancing material (GEM), ground bars, ER-
ICOCADWELD connections, ERICO lightning protection 5. Direct Strike Lightning Protection
systems and CRITEC MDF, co-axial and power surge
protectors.

4. Surge Protection for Telephone Lines

ERICO ground bars can be used to achieve the
ideal indoor grounding arrangement as required
at the telecommunications facility.

LEGEND

Main Ground Bar
Bonding Terminal or Isolated Spark
Gap (optional)
Telecommunications Ground Electrode
(D) AC Ground Electrode
(E) Communications Ground Bar
Battery Ground
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Telecom

considered on a case by case basis if the suggested layout

Alternative outdoor ground electrode system needs to be
below is not possible to implement.

The outdoor arrangement of a grounding system at a
telecommunications facility is depicted here. This
arrangement is not always possible due to certain

ERICO offers a full range of products to form the outdoor

grounding system at a telecommunications facility.

constraints at the site. Where the telecommunication

equipment is installed in a large multi functional building

or several floors above the ground floor this layout

may not be possible.
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Coaxial and Waveguide feeders

Coaxial surge protectors or ground kit

RF Ground Bar
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Lightning Protection for Telecommunications Towers

Direct lightning strikes to telecommunications towers are a

reasonably regular occurrence, more so on mountain tops and in

certain parts of the world. The traditional approach to lightning
protection on towers is to have a lightning rod on the top of the
tower and a dedicated down conductor comprised of bare cable
or tape that is installed on the tower to connect the lightning rod
to the ground.

A modern method is to use an optimal air terminal

design, the ERICO Dynasphere mounted on top of the
telecommunications mast on a 3-4 metres long fibreglass
reinforced pole, FRP. The FRP provides isolation between the
air terminal and the tower and helps ensure that the lightning
does not flash over and electrify the mast or the antenna.

A special purpose downconductor, called the ERICO ERICORE

is routed in the core of the FRP and connects to the bottom
of the ERICO Dynasphere via a high voltage, impulse

rated termination. The ERICO ERICORE runs along a leg

of the tower away from the routes of feeders, down to the
tower grounding system. ERICO ERICORE cable is designed
to minimize the voltage between itself and the tower so
that the bulk of the lightning energy is contained within
the cable, thereby protecting the tower and feeders

from conducted lightning currents and having much

less reliance on bonding practices which sometimes

are overlooked or completed incorrectly.

[

—
v

ERICO’
ERICORE

ISODC*

Conventional Cable
Smoothweave

i

§

*1SODC - is an isolated lightning protection cable system based around IEC62305. It is designed to isolate the lightning current from sensitive equipment,
eliminating the need for separation distances required with conventional cable. Contact ERICO for further information.
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Lightning Protection for Roof Mounted Installations

Traditionally, some rooftop installation have been

protected by the use of air terminals (Franklin Lightning
Rods), often connected to the building lightning protection
system. However, the traditional building lightning

protection techniques are not well suited to protect these roof
top installations. Hence many telecommunications
companies have opted not to provide any form of air

terminal. Instead they do extensive bonding of all their

roof mounted equipment.

Method 1: Isolated downconductor
connected to lightning
protection

Fiberglass

reinforced pole
Connects to

Lightning Protection
System

Main Ground Bar

Lightning Protection

Z Bond Ground Bar to

>

Method 2: Bonding method
of protection

RF Antenf

\

A~ Air
Terminal

Telecommunications

The Isolated Downconductor System provides a modern
approach to lightning protection for rooftop installations.

The ERICO brand of isolated systems provide a

traditional air terminal fitted to an isolated fiberglass
reinforced plastic ([FRP) mast. The isolated downconductor
internally connects to the air terminal inside the FRP. The FRP
mast has natural isolation properties, high strength for windy
sites and low weight to minimize mast loading.

The advantage is that this downconductor can be mounted
directly on the mast or structure to be protected - without
electrification of mounted equipment under lightning
conditions.

Isolated

Downconductor Air

Terminal Fiberglass
\ / reinforced pole
Microwave

Iﬂ — Antenna

Parapet

RF Antenna
~

Lightning Protection
Ground Bar
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