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Announcements

V Seminar Raffle ɬ!ÌɯÚÜÙÌɯÛÖɯËÙÖ×ɯàÖÜÙɯÙÈÍÍÓÌɯÛÐÊÒÌÛɯÐÕɯÛÏÌɯËÙÜÔɯÈÛɯÛÖËÈàɀÚɯ*ÌàÕÖÛÌɯÓÖÊÈÛÌËɯÐÕɯ

the Mile High Ballroom. You have a chance to win a $250 American Express Gift Card. One winner 

will be drawn at the Opening Keynote and the Tech Talks Keynote. You must be present to win.

V Seminar Evaluations ɬAll attendees will be receiving an email with regards to the seminar 

and we encourage you to respond to the surveys. The survey results will be compiled by ISE EXPO 

team members, summarized, and will be shared with the seminar speakers. The seminar feedback is an 

important aspect of continually improving ISE EXPO. 

V Seminar Certificates ɬAttendees will be able to log into the Attendee Resource Center (ARC) 

using their first name, last name, and their Badge ID (this number will appear on the badge and also 

on any registration confirmations) to view/print their seminar certificates. If a certificate is needed on -

site, the attendee may visit the ISE EXPO registration counter between the hours of 1 PM ɬ3 PM 

August 15 & August 16 and ask for a certificate to be printed. Attendees will be able to access the ARC 

website up to 2 ɬ3 months after the event to print CEC certificates.

V Subscribe ɬISE magazine is the most trusted educational and solutions resource for 21,000 

professionals across the ICT industry. Each month, ISE delivers 20+ educational articles and showcases 

leading technology solutions in an approachable and interesting format, available in both print and 

digital. Visit http://www.isemag.com/subscriptions/ to begin or renew your subscription.

http://www.isemag.com/subscriptions/
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Grounding
&

Testing

A Communications Perspective

Ed Rousselot

National Telecom Sales Engineer
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Agenda

ÅWhat is a ñGroundò and why is it important to have a 

ñgoodò one

ÅSoil resistivity and soil resistance

ÅConsiderations with installing a Ground Electrode 

System (for our purposes, ñrodsò)

ÅMeasure the effectiveness of the ground electrode 

system by means of ground testing
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What is a Ground?

ñA ground is a conducting connection by which an 

electrical circuit or equipment is connected to the earth 

or some conducting body.ò

Source: IEEE Standard 81

Low impedance conductor used to provide a safe path 

for the dissipation of:

- fault currents

- lightning strikes

- static charges

- EMF/RFI signals

Simply puté.
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Simply Puté

The characteristic of a grounded system is that there 

is a steady flow of current that is going to the path of 

least resistance.

We do not want that path of least resistance to be through 

someone or some delicate equipment.

We want it to be through a

ñground electrode systemò.

This current can be measured using

an ammeter that measures milliamps.
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Brief Look at Benefits of 

Proper Grounding

Safety ïUs and our Equipment

Noise on our Circuits
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Ground Resistance

vs. 

Soil Resistivity

ÅGround Resistance: The resistance (opposition to 

current flow) of an installed electrode system 

ÅMeasured in Ohms

ÅMeasured using three or four-point stake testers 

or a clamp-on tester 

ÅSoil Resistivity: The electrical properties of the soil for 

conducting current 

ÅMeasured in Ohm-cm (Ohm centimeters)

ÅMeasured using a four-point stake tester 
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Resistivity

ÅSoil Resistivity: The electrical 

properties of the earth for conducting 

current
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Why Test Resistivity?

ÅTells you how ñgoodò (conductive) your soil is

ÅGood indication on whether or not a generic 

ground specification design will work

ÅHelps reduce ñsurprisesò at the end of the 

installation

ÅAn indication of the degree of corrosion to be 

expected on components of the ground 

system
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Resistivity of Different Soils

Soil Type Resistivity Range Ohm cm

Loam 100 ï5,000

Clay 200 ï10,000

Shales 500 ï10,000

Limestone 500 ï400,000

Surface Limestone 10,000 ï1,000,000

Slates 1,000 ï10,000

Sandstone 2,000 ï200,000

Sand & Gravel 5,000 ï100,000

Granites, Basalts, etc. 100,000

Evershed & Vignoles 

Bulletin 245
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Soil Resistivity Ranges

Å100 - 15,000 Ohm cm ïStandard Design OK

Å15,000- 25,000 Ohm cm - Standard Design Maybe

Å25,000 - 50,000 Ohm cm - Special Circumstances 

Å50,000 +  Ohm cm ïPerhaps not practical
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Measuring Soil Resistivity

ÅUse a 4-terminal earth resistivity tester

ÅSpace the rods an equal distance apart ï

ñaò in next slide

ÅInsert the rods a distance of 1/20th ñaò 

into the ground

ÅMeasures the average soil resistivity to a 

depth equal to the rod separation
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Measuring Earth Resistivity

a a a

C2P2P1C1

a a/20
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Actual Site Testing Procedures

Test at multiple locations across the site
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Four-Point Resistivity Tester
Also Tests Resistance
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ÅTo check that climatic conditions have not 

changed the ground such that it no longer 

meets the requirements

ÅTo check for seasonal variations

ÅTo check that changes to buildings, the lot, the 

streets, etc. have not affected resistivity

Why Measure Soil Resistivity Periodically?
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Ground Resistance

Ground Resistance: The resistance (opposition 

to current flow) of an installed electrode 

system
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Typical Permissible Ground Resistance 

Values

ÅTelecom - varies depending on the standard used:
- Electronic equip mfg. vary from fraction of an ohm upward

-At premise must equalize with power ground which is 25Ý

ÅTypical values from an insurance company:
- Industrial plant: 5 W

- Chemical plant: 3 W

- Computer system: 3 W

ÅTypical values for a power company:
- Generating station: 1 Wmaximum

- Large sub-station: 1 Wmaximum

- Small sub-station: 5 Wmaximum

Why 25 Ohms?
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25 Ohm ground keeps US safe

NEC Section 250

IEEE STD 81
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Ground Electrode System Components

ÅGround ñElectrodesò

ÅGround Conductors

ÅGround Bars

ÅBonding Connectors

ÅMechanical

ÅCompression

ÅWelded
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Ground

Electrodes
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Ground Electrodes
Do Not Have To Be Rods

Ground Electrode Types -

Ground Rods:

Copper Clad Steel

Solid Copper

Galvanized

Stainless Steel

Enhanced

Ground Plates

Ground Mesh
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Ground Electrodes

Types of Grounding Systems

Single Rod

Electrode
Multiple Pole Grounds

Multiple-Rod Electrode
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Ground Electrodes

Ground 

Wire

Ground 

Rod
Butt 

Plate

Utility 

Pole

Ó 12ò below ground

?
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Another type of butt ground
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Soil Resistivity - Some soils, (such as sandy soils), have 

such high resistivity that conventional ground rods or 

ground electrode systems may be unable to attain the 

desired ground resistance. 

ÅEnhanced ground electrodes or ground enhancement 

materials may be required to meet the grounding 

specification.

Some of these areé

Ground Electrodesé Considerations
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Ufer Grounds - Concrete 

encased electrode tying 

into tower footing or 

building-pad rebar 

Enhanced Ground Electrodes


