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INTRODUCTION & STATEMENT

Introduction

Electron Engineering is one of the leading and fast-growing company in Electrical field. The Com-
pany has been reached renowned position by its skill and safety performance. Electron Engineer-
ing has founded by a group of experienced professionals having excellent technical knowledge,
skill, managerial expertise in electrical field. The aim of Electron Engineering is to provide ensure
and safety environment for employee to accelerate and sustainable business growth for client
through implementation of its own innovative advanced marketing strategies.

Electron Engineering provide high quality engineering service in Electrical field which is very
essential in RMG, Textile and any other productive factories. We prior to safe and low energy con-
sumer in RMG, Textile and Factories. We are certified to provide electrical and Consultancy those
are working under ACCORD, Allaince, BNBC, ILO, DIFE, RSC and for Bangladesh worker safety.

Our Vision

" Our vision is to focus
on environmental
activities to benefit society.

We are committed to achieving
business and financial
success while leaving a
positive imprint on society. 7,

Our Mission

Our mission is to be the UK's leading contracting company focused on customer satisfaction. We
seek to produce increased financial rewards and provide opportunities for growth and enrich
ment to employees, striving for honesty, reliability and integrity within the company.

Our Values

Our values guide the way we work with our business partners, within our communities and with
each other. Through our values, we have created a company culture where ideas can blossom,

people can thrive and success can flourish.

Engr. Saddam Ahamed

Managmg Partner
Electron Engineering
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OUR SERVICES

We are able to offer a complete range of services for all types of industrial and commercial
projects. Our full range of services listed below:

Lightning Protection
& Grounding System
Lightning Protection System -

Grounding System
Surge Protection System -«

Supply Materials

Electrical Systems
Mains Distribution Systems -
Power & Lighting Systems  «
Fire Detection Systems -«

Internal Wiring -
Solar and Renewable Energy Solutions .

Building Automation

& Communication Systems
Communication Systems -

Building management Systems -

CccTv -

Design & Supply
Turnkey Projects -
Sub-staion and transformer
Control & Monitoring Panels

Inspection & Testing
Fixed Wiring Inspection & Testing Reports
Fire Alarm Certificates

Single Line diagram SLD
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Lightning Protection System

This lllustration is not drawn to scale, nor does it portray an actual
ortypical application. It is designed to illustrate some of the
major components of the Lightning Protection System and their
relationship with one another.

Electron Engineering offers Conventional LPS series
of air terminals, down-conductors and fittings

During design, installation and commissioning,
Engineers at Electron Engineering can provide on-site &

in accordance with National and International telephone assistance to contractors to help ensure
Standards such as Australian-AS1768, BNBC 2006, IEC that the recommended protection measures are implemented
EN 62305-3 and USA-NFPA ° 780. to best practice standards. This helps assure that your lightning-

protection installation will provide your facility with the optimum
level of protection.

Features:

- Wide range of air terminals, bases, conductors, connectors

and fasteners If you have any questions or need more information contact

with us mail: electron.service.bd@gmail.com
- Air termination components and fittings are available in

copper and aluminum

- Downconductors are available as stranded or flat tape
construction

- Computer-aided design optimizes the location of air terminals
providing the most effective lightning-protection coverage.

- Based on conventional design principles rolling sphere,
cone of protection and mesh method as found in AS1768,
IEC " /EN 62305-3, BNBC 2006 and NFPA :780

« Precision manufacturing helps ensure easy assembly
and installation

Electron Engineering




Lightning Protection System

Electron Engineering teams are capable of installation and design of lightning protection systems with expertise in global standards,
including:

CENELEC | » U
bSI. ST’*"%.;'F;’SZO NFPA L

International Electrotechnical Standards Australia / National Fire Protection UL 96A Standard for Lightning Protection Institute

Commission (IEC)/CENELEC Standards New Zealand Institute (NFPA) 780 Standard Installation Requirements for (LPI) 175 Standard for

(EN)/British National Standard AS/NZS 1768:2007 for the Installation of Lightning Lightning Protection Systems the Design - Installation

(BS) 62305 Series of Lightning ' Protection Systems —Inspection of Lightning
Protection Standards Protection Systems

Conventional Cable
Smoothweave

* 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.

Electron Engineering




Lightning Protection System

Lightning strikes and the dangerous over-voltage surges caused by
lightning and man-made events represent a direct threat to people,
buildings and sensitive electronic equipment.

Today, the consequences of an unexpected lightning strike or power surge
can be catastrophic for a company. Proper protection can save thousands of
dollars in damage, operational downtime and lost business opportunities.

Total Facility Protection

The consequences of an unexpected lightning strike or power
surge can be catastrophic for a facility:

« Personnel are at risk.

- Critical equipment may be damaged or destroyed.

- Data can be corrupted.

« The costs of operational downtime and lost revenue can be very
substantial.

As industries become more dependent on increasingly sensi
tive equipment, proper protection from lightning and dangerous
over-voltage transients is necessary.

research, testing and product development, has acknowledged
thatno single technology can totally eliminate vulnerability to
lightning and surges.

Because lightning protection, grounding,
equipotential bonding and surge protection
are all interdependent technologies, reliable
protection of structures and operations
demands an integrated system approach.

|

Safely Convey —_—
2 Energytu¢ »
Ground f

& Power Pratection TVSS Device
@  Communictions Line Protection Device
+  Gmund Bectmde

The Six Point Plan of Protection is designed to provide total facility
protection by integrating several concepts.

The Six Point Plan will minimize the risk of damage to fadilities through:

» Direct Strike Protection
» Grounding and Bonding
- Surge and Over-voltage Transient Protection

The Six Point Plan of Protection

Capture the lightning strike.
Capture the lightning strike to a known and preferred attachment point
using a purpose-designed air terminal system.

Convey this energy to ground.
Conduct the energy to the ground via a purpose-designed downconductor.

Dissipate energy into the grounding system.
Dissipate energy into a low impedance grounding system.

Bond all ground points together.
Bond all ground points to eliminate ground loops and create anequipotential plane.

Protect incoming AC power feeders
Protect equipment from surges and transients on incoming power lines to prevent
equipment damage and costly operational downtime.

Protect low voltage data/telecommunications circuits.
Protect equipment from surges and transients on incoming telecommunications
and signal lines to prevent equipment damage and costly operational downtime.

Lighting Protection System
Comventional Lightning
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Surge Protection System

Reliable protection of structures, industrial and commercial
operations and personnel, demands a systematic and
comprehensive approach to minimize the threats caused

by transient over-voltages. Grounding, bonding, lightning
protection and surge protection all need to be considered for
comprehensive facility electrical protection. Each of these are
interdependent disciplines that need a holistic design approach
to ensure the facility is not left with a vulnerable “blind spot”.
The investment in surge protection can be wasted if “blind
spots” exist. For example, installing a surge protection device
on the power supply to a programmable logic controller is of
little value if the 1/0 lines are not also protected. In addition,
an air terminal on the facility may capture the lightning
energy but without a dependable ground system, this energy

@ Lightning protection principles

recommend that all external cabling birf(‘;gé‘k;g:

enter the building at a common point. Remote

CENTRAL PROCESS
MONITORING
FACILITY

Transient
Barriers

DINLINE
Surge Filter

Ground
o ~ Ground
AN g DNUNE
Telephone an Surge Filter 5
Ling Qg Fitr — .
Potential
Equalization
/ Clamp
Distribution
Board

Overhead
High Voltage
Transmission
Lines

L 7 AC Transformer
Ground Sub Station

MANU FACT URING FACILITY

R

cannot be safely dissipated. Equally, even the most expensive
Surge Protection Devices (SPDs) are poor performers if a
low impedance equipotential ground is not provided. These
interdependent disciplines are best applied when looking at a
total facility rather than at an individual piece of equipment or
portion of the facility.

It is for these reasons that nVent ERICO developed the Six

Point Plan of Protection. The plan prompts the consideration

of a coordinated approach to lightning protection, surge and
transient protection and grounding, an approach that embraces
all aspects of potential damage, from the more obvious direct
strike to the more subtle mechanisms of differential earth
potential rises and voltage induction at service entry points.

WEIGH BRIDGE

Load Cell

Program =
g~ Protector

Logic

Controller

Load Cell
- Protector

Universal
Transient -~
Barriers

@ Where building facilities are
separ ated by lessthan 30 metre

The Six Point Plan applied to a manufacturing facility. Surge and transient protection ~ buildi:ggroundingsystems should

applied to a total facility rather than individual pieces of equipment.

Ground be bonded together.
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Grounding Principles

Why is Good Grounding Important?

The transient nature of lightning with its associated

fast rise times and large magnitude currents mean

that special consideration needs to be given to
grounding, for lightning protection to be effective.

Many factors such as soil resistivity variations, installation
accessibility, layout and existing physical features are

all site specific and tend to affect decisions on grounding
methods employed. The primary aim of a direct

strike grounding system is to:

- Efficiently dissipate lightning energy into the ground

« Help protect equipment and personnel

Grounding Principles

Low impedance is the key to lightning protection.

All grounding connections should be as short and
direct as possible to minimize inductance and reduce
peak voltages induced in the connections. The ground
electrode system must efficiently couple lightning
surges into the ground by maximizing capacitive
coupling to the soil. The resistance of the ground
itself to lightning currents must also be minimized.
Only when all these factors are taken into account

will maximum lightning protection be achieved.

Ground Enhancement Materials

e adl @/ |

A typical grounding system.

Ground Impedance

Soil resistivity is an important design consideration.

It varies markedly for different soil types, moisture
content and temperatures and gives rise to variations
in ground impedances.

Short, Direct Ground Connections

The voltage generated by a lightning discharge
depends primarily on the risetime of the current and the
impedance (primarily inductance) of the path to ground.
Extremely fast rise times result in significant voltage

rises due to any series inductance resulting from long,
indirect paths, or sharp bends in the routing of ground
conductors. This is why short, direct ground connections
are important.

Coupling from the Electrode System
to the Ground

The efficiency of a ground electrode system in coupling
alightning current to ground is dependent on a number
of factors, including the geometry of the ground
electrode system, the shape of the conductors

and the effective coupling into the soil.

Downconductor

Electron Engineering




Figure 1-A

Distance from
the electrode

Figure 1-B

Figure 1-B illustrates current flow from the injection
point of a single ground electrode. As current flows out
from the central injection point, a voltage gradient on the
ground surface around the electrode is produced. This
gradient levels off to a plateau at some distance from the
electrode, as seen in Figure 1-A. The impedance seen by
the currentis determined by the soil particles in direct
contact with the surface of the rod, and by the general
impedance of the soil.

- Good electrical conductivity

« Conductors capable of withstanding available electri
cal fault currents

« Long life — at least 40 years

« Low ground resistance and impedance

The basic philosophy of any grounding installation should
be an attempt to maximize the surface area of electrodes
or conductors with the surrounding soil. Not only does
this help to lower the earth resistance of the grounding
system, but it also greatly improves the impedance of the
grounding system under lightning surge conditions.

« Equipotential bonding

Equipotential bonding helps ensure that hazardous
potential differences do not occur between different
incoming conductors such as metallic water services,
power systems, telecommunication systems and

the local ground, and also minimizes step and

touch potentials.

Grounding Principles

» Good corrosion resistance

The ground electrode system should be corrosion resistant,
and compatible with other conductors that are buried and
bonded to the ground system. Copper is by far the most
common material used for grounding conductors.Ingen -
eral, some form of maintenance or inspection procedure
should be adopted to ensure the long-term effectiveness of
a grounding system.

« Electrically and mechanically robust and reliable

Mechanical coupling can be used to join ground conductors,
but suffers from corrosion effects when dissimilar metals

are involved. As well as mechanical strength,

Exothermic connections provide excellent low impedance,
long life electrical connections with excellent corrosion
resistance.

Ground Resistance

When current flows from a ground electrode into
the surrounding soil, it is often described as flowing
through a series of concentric shells of increasing
diameter.

Each successive shell has a greater area for current
flow and consequently, lower resistance. At some
point distant from the earth conductor the current
dissipation becomes so large and current density
so small, that the resistance is negligible.

In theory, the ground resistance may be derived
from the general formula:

Length
Area

R=P Ii Resistance = Resistivity x
This formula illustrates why the shells of concentric
earth decrease in resistance the farther they are from
the ground rod:

Thickness of Shell
Area

R = Resistivity of Soil x

In the case of ground resistance, uniform earth (or soil)
resistivity throughout the volume is assumed, although
this is seldom the case in nature. The equations for
systems of electrodes are very complex and often
expressed only as approximations. The most commonly
used formula for single ground electrode systems,
developed by Professor H.R. Dwight of the
Massachusetts Institute of Technology, is the following:

R="P {in4L)-1}
2mnL r

R =resistance in ohms of the ground rod to the earth (or soil)
L = grounding electrode length ~ p =average resistivity in chms-cm.
r = grounding electrode radius

Electron Engineering




Grounding Principles

Conditions Influencing Soil Resistivity

The resistance of the earth itself (soil resistivity)

can significantly impact the overall impedance of the
grounding system. Several factors, such as soil

composition, moisture content, mineral content, contam -
inants, etc.,, determine the overall resistivity of the earth.

Resistivity ohm-cm

SOIL TYPE Average Min. _ Max.
Fills — ashes, cinders, brine
ks 2370 590 7,000
Jay, shale, gumbo, loam 4,060 340 16,300
Clay, shale, gumbo, loam with
varying proportions of sand and 15,800 1,020 135,000
gravel
Gravel, sand, stones, with little
clay or loam 94,000 59,000 458,000

U.S. Bureau of Standards Technical Report 108

Soil Resistivity Testing

To properly design a grounding system, it is essential to

test soil resistivity. Several methods can he used tomea -
sure earth resistivity: the four-point method, the variation
in-depth method (three-point method) and the two-point
method. The most accurate method and the one that

We recommends is the four-point method.

Sphere of Influence - electrical current flows from the ground
rod into surrounding soil and progressively dissipates in waves
of increasing diameter

The Four-Point Method

1. Four test stakes are positioned in a straight line an equal
distance apart and are hammered into the ground to be
surveyed to a depth of not more than 1/20 the distance
between the adjacent stakes.

2. An earth resistance tester is connected to these four
stakes as shown in Figure 2.

3. The DC test option on the tester is then selected and
performed, and the resistance figure “R" recorded.

4. The soil resistivity level “r" (in ohms/cm) is then
calculated using the formula: r=2paR where:

R = the resistance figure, in ohms

a = the separation of the test stakes, in meters.
p= 4mAR
1+ 2A - 2A
v (A2 +4B2) V(A2 +4B2)

Where:

A = distance between the electrodes in centimeters
B = electrode depth in centimeters

If A > 20 B, the formula becomes:

p=2m AR (with Ain cm)

p=1915 AR (with A in feet)

p = Soil resistivity (ohm-cm)

This value is average resistivity of the ground at a depth
equivalent to the distance “"A” between two electrodes.

Electron Engineering




Grounding Principles

4 -.
Avoid hazardous
: % et N B j- I 4 Step and Touch Potentials
‘mn’ T —. A , : . (shock) or even .death by Iow.
LY P "_- Nemgey 0 " .' ooy - i ,. impedance grounding and bonding
" : : o ' ' between metallic equipment, .
3 R R I y T ekl : chassis, piping, and other conductive )
.‘.;\gE U ‘-, ‘.'_- e o VE S 8 P ¥ b : objects so that currents, due to ' * i '_ R
Al P PR L : ‘ faults or lightning, do not 2

- . result in hazardous
ep and _ ' voltage rise.
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Grounding Principles

Grounding / Earthing System Design

Grounding systems are important. It is not expensive

to build an appropriate ground system during initial con -
struction of a facility, but it can be very expensive to add

to it, enhance it, or replace it after the facility is complete.
Care should be taken to design a system thatisappro -
priate both for clearing ground faults and dissipating
lightning energy. The system must have a long perfor -
mance life, meet applicable codes / standards for safety,

and have sufficient bonding points to make it easy to add
new equipment / facility grounding to it easily.

Design considerations include:

« Purpose of facility

« Design life of facility

« Soil resistivity at 3 depths

« Corrosive nature of soil

« Shape and available area of facility site

« Existing structures and their grounding systems

« Seasonal variations in moisture and temperature
for facility site

« Public access & personnel use
« Adjacent facilities and electrical systems

« Future uses, additions, equipment for facility

For proper operation of overcurrent devices, it is
important to have a low DC ohmic resistance to remote
earth. In many instances, this is best achieved by
installing a deep ground electrode on site. It should be
driven deep enough to reach the permanent water table.

For dissipation of direct or indirect lightning currents,

itis better to have many horizontal ground conductors
in the soil, preferably in a radial array. This provides a

low impedance path of dissipation to the high frequency
component of the lightning energy.

For personnel, particularly where people congregate
or where equipment operators will be located, it is
important to have a grid system or other equipotential
plane to reduce “step potential” and have equipment
and metal structures bonded to the ground system

to reduce “touch potential”.

A proper facility grounding system incorporates these
necessities in the most cost-effective manner that will
last for the design life of the facility.

Electron Engineering is a Supplier and marketer of grounding,
bonding, lightning protection and surge protection products
and systems. Electron Engineering has many knowledgeable
and experienced engineers on staff with the training and the
tools (including some of the latest design software) to

design appropriate grounding systems. These engineers

can assist facility owners, engineers and contractors in
designing the most appropriate system for the facility in
question.

Grounding Chain

1. Grounding Electrode Conductor
2. Grounding Connections

3. Grounding Electrode

4. Electrode to Soil Resistance

5. Soil

Electron Engineering
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Substation Earthing/Grounding

Groundign and 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:

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

« Downtime costs are significant

B!
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Exothermic Connections
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Ground Electrodes

The ground electrode is a critical component of the grounding system. Many different types of electrodes
are available, some “natural” and some “made”. The natural types include metal underground water
pipe, the metal frame of a building (if effectively grounded), a copper wire or reinforcing bar in a
concrete foundation or underground structures or systems. Consideration should be given
to bonding of natural earths to ensure electrical continuity with a facility’s other “earths”,

“Made” electrodes are specifically installed to improve the system grounding or
earthing. These earth electrodes must ideally penetrate into the moisture

level below the ground level to reduce resistance. They must also consist

of metal conductors (or a combination of metal conductor types), which

do not corrode excessively for the period of time they are expected to serve.
Made electrodes include rods or pipes driven into the earth, metallic plates
buried in the earth or a copper wire ring encircling the structure.
Underground gas piping or aluminum electrodes are NOT permitted for
use as ground electrodes.

Ground Enhancing Material (Furse)

Featured Highlights

Maintains constant resistance for the life of
the system oncein its set form

Performs in all soil conditions even during
dry spells

Does not require periodic charging
treatments or placement

Does not require the continuous presence of
water to maintain its conductivity

Fully sets within 3 days, fully cures within
28 days

Does not dissolve, decompose, or leach out
with time

Non-corrosive

Reduces vandalism and theft since
conductors are hard to remove from
concrete

Easy-to-handle 25 kg bags or

buckets

Requires only one person to install

Exceeds which sets the

benchmark for corrosion, leaching,

Unit Weight: 25 kg Bag

Ground Enhancing Material is a superior conductive material that
solves your toughest grounding problems. It is the ideal material to usein

.

areas of poor conductivity, such as rocky ground, mountain tops and sandy soil. sulfur content, and other environmental
dramatically reduces earth resistance and impedance measurements. regulations )
Furthermore, may reduce the size of the grounding system where + Complies to the United States

Environmental Protection Agency (EPA)

conventional methods are unsatisfactory. Once installed, is maintenance- Toxicity Characteristic Leaching Procedure
free, not requiring periodic charging or the presence of water to maintain its (TCLP), EPA test method 1311
conductivity. « Can be installed using trench or ground rod

backfill methods

Inspection Housing, Concrete

= Featured Highlights

Concrete design for higher load rating
Available with a central lifting hook
Flush-fitting lid with plain surface
minimizes slipping

Suitable for most grounding and lightning
protection installations

Base designed to acceﬁt 545140 Grounding
Busbar for Inspection Housings

Square shape

Material: Concrete
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Grounding Busbar - Electrical Busbar

Featured Highlights

« Provides a convenient, single-point
grounding and bonding location

+ Conductors are welded to the bar using a
exothermic connection or
are mechanically fastened by using lugs

+ Custom bars can be designed and
manufacturerd to customer specifications
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Grounding Busbar Mounting Kit

X

O O |w

x—~

Featured Highlights

« Includes hardware, fasteners, insulators
and brackets

Featured Highlights

« Different size and length avaiable

SS Royal bolt with watcher

- Different size and length avaiable

% Featured Highlights

Ground Rod Clamp, U-Bolt, Bare, One Conductor

Featured Highlights

* Accepts conductors in both parallel and
perpendicular orientations

* For use with copper-bonded ground rods




Exothermic connectionsthe benefits Cable to Cable

« Current carrying capacity equal to or
greater than that of the conductor

» Withstand repeated fault currents
without failing during operation

« Permanent, molecular bond that
will not loosen or corrode, resulting
in a connection with a lifetime
equal to that of the installation

m
x
@]
5
i
)
i
3,
N
),
o
=
=
[0
N
g
@]
]

SS Connection

+ Join copper to copper, copper to
galvanized or plain steel, copper to
copper clad steel, copper to bronze/
brass/stainless steel, steel to steel,
etc.

» No external power or heat source
required

+ Quality Assurance Inspection is
easy and visual

+ Minimal installation training
required

» Exceed requirements of “I[EEE " Std
837- Std. for Qualifying Permanent .
Connections Used In Substation XA Connection
Grounding”

Cable to Ground rod

GT Connection

Copper bar to bar

N

BB Connection

The Exothermic molecularbond will last
the lifetime of the conductors.




HOW SURGE ENTERS POWER LINES

CONTROL CONTROL
CENTER \ CENTER

MAGNETIC INDUCTION - NEAR STRIKE

Transient on
power lines

Poor grounding layout l J_ Ideal grounding layout
= Earth Ring =
Single central
earthing
system
Earth bar

Coaxial
Protector R. F.
Communications

Equipment

Rooftop
microwave

Peripherals
earthed to

Dataline the central

Lratacioy; Communications sarth via
— equipment

& Computing

Equipment

All power and
data cables
enter or leave

the building
on the
same side

(to avoid
earth
loops)

3 Phase
LV electricity
supply
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2 Types of Surge protection: @Series Protection and @Shunt protection

Series type protection mainly use sensitive type equipment such as Server or Controlling system
Shunt type protection mainly use normal rubust type equipment like Lightns and Air Conditioning

ARRIVAL OF SURGE

—+| |=—1-2 ps
—| |=—Rise (dv/dt) = 1.2 ps |
6kV Appzr?\‘i

J2rn3sov. L
m
us 7 u

us I Hs

V(tivp

Input surge typically up to

Primary diverter stage
6 kV and 360 s duration.

Filter stage slows wavefront
clamps surge to approx 2 kV

and dramatically reduces

and the duration to 1-2 us. destructive dv/dt.

Incoming surge

Inductor -
on power line

slows rate
of voltage

TD Technology
and

4 Thermal
rise Disconnect
I Capacitor
Primary Diverter (5G) g%g?tgi?;oj
- diverts excess energy . further reduc;s
to ground

excess energy

SPD’s installed in multiple locations provides the best Power
Distribution System (PDS) protection

SPp L/GHTS  AIRCONDITIONING  NON CRITICAL LOADS

Combination protection
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Indoor Grounding and Bonding Accessories

METALLIC _~ STAINLESS STEEL
BONDING T/ MOUNTING HARDWARE

SURFACE Sa %%
Q% %ﬁ 2 STAINLESS STEEL

LOCKWASHER
w B e
- e
.~ —— REMOVE PAINT (IF PRESEN
oL o AND APPLY ANTIOXIDANT
COMPOUND

COMPRESSION

GROUND LUG

LUG
BELLEVILLE WASHER
FLAT WASHER
METALLIC _~ STAINLESS STEEL
BONDING . T4  MOUNTING HARDWARE

SURFACE ‘\\ E&% ¥

u m — STAINLESS STEEL
_ LOCKWASHER
e
@ 0
. — —— REMOVE PAINT (IF PRESENT,
— "l AND APPLY ANTIOXIDANT
COMPRESSION =] COMPOUND
GROUND LUG i
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Indoor Bonding Arrangement

Grounding, bonding, lightning and surge protection are critical To make the application of these products simpler, the
parts of a telecommunications facility installation. We have grounding, lightning protection and surge protection system at
complete telecommunication application solution to help a telecommunications facility is divided into five components.

protect the facility against electrical noise, lightning induced

» Indoor bonding arrangement
surges and transients caused by switching components in the

power systems. - Outdoor grounding arrangement
Our solutions include ground rods, ground mats, ground - Surge protection for AC and DC power lines
enhancing material, ground bars, Exothermic Cadweld - Bonding surge protection for coaxial & communication lines

connections, lightning protection systems and power, signal

St . - Direct strike lightning protection
and communication surge protection.

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

o Equipotential Ground Bar e Ground Bonding e AC Power Surge Protection

e Mechanical Mesh Bonding o Signal Reference Grid e Network Surge Protector

Electron Engineering




Telecomunication Grounding and Bonding System

( ToMGB (

ToMGB
Equipment grounding Equipment grounding
Independent conductor Gunibin
gle‘Id bus # conductors
conductors
. B
S SSSS
RGB
RGE RGE
Equipment
rounding "
Equipment g Equipment
groisling conductors grounting
conductors conductors
Minimum
bending
radius must
be maintained
Equipment Rack Equipment Rack Equipment Rack Equipment Rack
NOTE: Ininstallations where the ground bus is located below the rack or NOTE! In installations where the ground bus is located below the rack or
cabinet, the RGB may be installed in the bottom of the rack or cabinet. cabinet, the RGB may be installed in the bottom of the rack or cabinet.

Irreversible crimp connection (must
be Listed for multiple connections)

TEBC (Telecommunications
Equipment Bonding
Conductor)

 RBC (Rack
Bonding
Conductor)
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Telecomunication Grounding and Bonding System

/ TEEC (TELECOMMUNICATION EQUIPMENT BONDIMS CONDUCTOR)

™ TCHTOR o L
IRREVERSIBLE CRIMP CONNECTOR  ~

RACK BORGING
CONLUCTORS - ALL
COMDUCTORS ROUTED
TO TMGB /! TGB
| UNIT BONDING
% CONLUCIOR
INDIVIDUAL EQUIPMENT
BONDING CONDUCTORS
FROM BEACH PIECE OF
EQUTPMENT AND RACK TO
THE RACK BONDING
CONDUCTOR VERTICALLY MOUNTED
RACK GROUNDING
BUSBAR
RACK BONDING —— |
COMDUCTOR -
EXTENDED TO ; T INDVIDUAL EQULIPMEN |
BOTTOM OF RACK GROUNDING TERMTNAL
TO ACCOMMODATE (TYFICAL EACH PIECE OF
FUTURE CROWTH EQUIPMENT)
» “*— MINTMUM BENDING RADIS
RACK TSOLATION | : : : . - MUST BE MAINTAINED ON
GROUND PLATES TF ALL CONDUCTORS
APPLICAEF

DXAMPLL "A” [CXAMPLLC "B" DXAMPLL "C"

each piece of equipment
and rack to MGB

Equipment Rack Equipment Rack Equipment Rack Equipment Rack
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Telecomunication Grounding and Bonding System

INTERIOR OF EQUIPMENT BUILDING/SHELTER

INTERNAL PERIMETER AREA 1
GROUNDING CONDUCTORS
(WALL-MOUNTED)

P
/ MGB
1 60000000
0000000
ELECTRICAL '
/ PANEL
GROUND BUS
CONDUCTORS
ANCILLARY o
SLEPOEN GROUND BOND
EQUIPMENT / 77
TO EXTERNAL GROUNDING
BATTERY RACK ELECTRODE SYSTEM

COMMUNICATIONS SYSTEM EQUIPN

THE AREA 2

RGB

EQUIPMENT GROUNDING
HYP R CONDUCTOR

COMMUNICATIONS SYSTEM EQUIPMENT
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ELECTRON ENGINEERING (S

A Complete Electrical Solution

Save Life and Save Money

Contract us for Lightning Protection
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