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Out of the IEEE 80 list of materials that can be used for grounding systems it is 
widely known for years that copper and stainless steel have been preferred mate-
rials of choice for many different reasons. Unfortunately as the graph shows 
copper prices skyrocketed for the last 20 years making it a valuable commodity 
and fueling the problem is copper's high value on the scrap metal market. A 
pound of certain grades of copper can fetch almost $3 a pound. A large box of 
copper loaded on a pallet can be worth $6,000.

Theft has become a huge problem for many utility companies and the leaving any 
part of the distribution network without proper grounding leaves the system with 
devastating consequences. It is of no use to have the best and most expensive 
surge arresters if the down ground is completely lost or in bad conditions due to 
the galvanic corrosion so common in steel component installations.

Use of stainless steel was considered prohibited since commodity price differen-
ces were steep. Not anymore. Comparing dollar to dollar investment of old jacke-
ted systems against solid SS is not what it used to be anymore.

Here is our proposal.

WHY STAINLESS STEEL
HARD FACTS
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IS YOUR SYSTEM REALLY IN
COMPLIANCE WITH UL467?

VS

GALVANIC PAIR ZERO GALVANIC PAIR

A grounding or bonding device shall be constructed of a metal or metals that, 
when the device is installed under conditions of actual service and exposed to 
moisture, will not be likely to be adversely affected by electrolysis. The device 
shall have adequated strength and rigidity to permit its installation in the intendet 
manner without rupture or distortion that would adversely affect the service of 
the device or damage the ground electrode or equipement to which it is atta-
ched. (Paragraph 4.3 - UL 467-1984).

Corrosion of metallic structures may be aggravated by any large galvanic couple 
of bare dissimilar metals. Such galvanic couples are set up by an extensive 
grounding system of bare copper cable and copper-clad ground rods interacting 
with iron or steel piping and conduits.

As part of Arrester Design and Manufacturing It has also been a practice in fabri-
cation to use stainless steel components in the conduction path, with no effect 
on performance. It is safe to say that every modern station class arrester has stain-
less steel connectors making it the material of choice for long life and reliable 
service.
  



The current density when a direct current (DC) is flowing, is uniform through out 
the surface of the conductor. By contrast, in the case of the transmission of alter-
nating current (AC), the current flows mostly at the periphery of the conductor 
due to the electromagnetic field created. This phenomenon is known as skin 
e�ect; it restricts the flow of electrical current, since it uses only a percentage of 
the conductive material and generates a rise in temperature as a result of the Joule 
e�ect

The skin e�ect is directly related to the shape of the conductor's edge and its 
length in relation to their sectional area. In electrical terms this e�ect is related to 
the mutual impedance of the conductor.

The blocks used in the bus bars are more e�cient for the conduction of the elec-
trical flow than the circular conductors used in the form of cables, due to the 
declining influence of the skin e�ect; this is for their greater peripheral length in 
relation to their sectional area.

NO SKIN EFFECT

CIRCULAR COOPER
CONDUCTOR

FLAT STAINLESS
STEEL CONDUCTOR

VS
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NOT COMPATIBLE WITH
ALL KINDS OF SOILS

COMPATIBLE
+ LONG LIFE

EYES WIDE SHUT

VS

Since 1966 when the Navy did a study on ground rod metals as a result of a three 
year test it was determined that stainless steel was the material of choice. (Techni-
cal note N-853).

It reads: Extensive buried grounding networks are required to establish ground 
planes for radar installations and radio stations. These networks also serve as 
grounds for stray currents that would otherwise decrease the efficiency of these 
facilities.

The metal most commonly used for grounding networks at these and other facili-
ties (such as power transformer stations) is bare copper as a solid rod or wire, or 
as a coating or cladding on a stronger base metal. A serious problem arises when 
extensive amounts of copper are buried in proximity to a less noble (less corro-
sion-resistant) metal: corrosion of the less noble metal is accelerated and the 
second metal eventually fails to perform its primary function.
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VS

PERFECT BONDINGINTERSTITIAL SPACES

RELIABILITY 100%
OF THE TIMES

No stranded conductor surface is perfectly smooth. When two surfaces contact, 
they touch only at the tips of the peaks (asperities). Thus, the actual contact area 
for current flow is much smaller than the apparent area of contact. This creates 
contact resistance between the mating surfaces of mechanical connections.

Problem associated with interstitial electrical connections: Any time an electri-
cal signal is transmitted, signal integrity is a concern. At its most basic level, signal 
integrity (SI) ensures that a signal is moved from “Point A” to “Point B” with suffi-
cient quality or integrity to allow effective grounding. The signal transmission 
path connecting the two may be coupled with connections that prevail path inte-
grity. More recently, lead length has become a concern in shorter and shorter 
grounding paths. For example, in a modern system, the transmission path or inter-
connect between surge arrester and the distribution transformer its as short as 
possible.

Interconnects can no longer be treated as an after-thought in the system design 
process. As rise times get shorter and clearing the fault has to be done  faster, con-
nectors and cables once considered electrically transparent can have a significant 
effect on a system’s transmitted signal. Factors such as interstitial loss, galvanic 
corrosion and any type of interference with the clean path can all play significant 
roles in determining what interconnect solution is optimal for a given application.
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EXOTHERMIC
WELDING

VS

LIFE SHOULD BE SIMPLE!

For many years there´s been a debate about the quality of bolted connectors used 
for electrical purposes. Understandably so since most of the times the discussion 
gravitates around non ferrous materials and their lack of corrosion resistant 
properties when buried. Galvanic corrosion presents a huge challenge to overco-
me therefore the exothermic welding joints have become extremely popular 
among electricians and people of the trade.

Not so fast. there is an alternate solution to the problem by using approved 304 
type stainless steel. Stainless steel connectors are not completely rare for groun-
ding applications. Many customers in Germany have used them for many years 
with an impeccable record and not just for corrosive environments.

Our  Mechanical connections come in two styles:

The choice is yours.

The device captures the conductor within the connector and holds the 
surface of the connector against the structure by means of a bolt.

The device holds the conductor against the structure with a clamping 
mechanism.

•

•

BOLTED JOINTS
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KIT GROUNDING SYSTEM

All of the necessary elements are combined and put together as form of a kit in a 
simple box holding up tons of knowledge and experience. The using of just one 
same metal compatible 100% with the surge arresters makes it more suitable for 
not just corrosive environments but an excellent solution for the many cases of 
losing of grounding bonding due to galvanic pair with other materials.

Metal Combination Examples

The Statue of Liberty (completed in 1886) is one of the highest profile examples 
of the damage that galvanic corrosion can cause. The original design used a 
copper exterior skin (large cathodic or noble surface area) supported by a cast 
iron structural frame (small anodic or active surface area) with the metals separa-
ted by wool felt which eventually failed. In 1984, it was closed to the public due 
to significant corrosion of the cast iron frame. It was rebuilt using a duplex stain-
less steel structural frame. Copper alloys and stainless steels are quite close in the 
galvanic series with the duplex being more cathodic which is appropriate since it 
has the smaller surface area ratio.

When multiple metals must be combined in direct contact and an electrolyte is 
likely to be present, the fasteners should always be specified to match the most 
noble of the metals being joined.
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SPECS CHART

TECHNICAL SPECS GROUNDING SYSTEMS FOR
T&D TRANSFORMERS AND SURGE (ARRESTERS) 

ground 36` x 7/8” x 0.047” 

UL467 A

CORROSION SALT SPRAY TEST

Step & touch potential Test

Down ground There Phase 3,28` x 7/8” x 0.047”

NORTHPEX
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STEP AND TOUCH POTENTIAL
DEFINITIONS

STEP potential: It is the potential difference that occurs during a fault, between 
two points with a distance of approximately one meter (3.28 feet).

TOUCH potential: It is the potential difference that occurs during a fault between 
a metal structure and a person who has contact with the structure that is normally 
de-energized.

The field resistivity was measured using the equipment MI 3295s, and the results 
were as follows:

TOOLS AND EQUIPMENT

RESISTIVITY OF THE TERRAIN:

EQUIPMENT USED FOR STEP & TOUCH POTENTIAL
 METREL MI 3295.
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This measurement was performed as indicated in the manual of the MI 3295s 
Figure 3, taken as distance of 1 meter.

To carry out these measurements, a 304 stainless steel electrode of 5/8 'diameter 
and 8 feet long was installed at a distance of 1.3 feet from the metal pole. This 
system was subjected to step and touch voltage measurements, using two diffe-
rent systems, which are specified below:

1. Components: Parallel plates made out of type 304 stainless steel, downstream 
conductor 7/8" wide by .047" thick and connector type U all of it using type 304 
stainless steel.

MEASUREMENT OF STEP AND TOUCH POTENTIAL
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PROCEDURE:
For the touch potential 

measurement, the 
assembly shown in 

figure 7, connecting 
the output C1 to the 

earthing system, C2 to 
the auxiliary electrode 
located at 72 feet and 

connecting the 
voltmeter in series to 
pole with the parallel 
plates at a distance of 

3.28 feet.

TOUCH POTENTIAL

The measurements recorded for System # 2 were as follows:

The measurements recorded for system 1 (parallel plates) were as follows:
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STEP POTENTIAL

PROCEDURE: For the step 
potential, the assembly 
indicated by the user manual 
Figure 12, connecting the 
output C1 to the earthing 
system , C2 to the auxiliary 
electrode at a distance of 72 
feet, and at a distance of 
separation of the voltmeter to 
the earthing system of 3.28 
feet.

Conclusions: As showed on the results above, it is safe to say that one of the most important 
aspects of the grounding systems is accomplished here. Debunking the myth that Stainless Steel 
is price prohibited is one of our most important responsibilities since the reliability and level of 
protection is unquestionable. Stainless steel is a man made material that has been perfected and 
made available for the last 40 years. Let´s put to good use this incredible material on one of the 
areas that sustains the most requirements of our T&D network.

The measurements recorded for system # 1 were as follows:

The measurements recorded for System # 2 were as follows:

13



Life should be simple!

Conductors in our unique flat cable also have a fixed geometry that makes for 
consistent and non-varying electrical qualities. The spacing of conductors in our 
solid flat to round connectors never changes as the down grounding has no galva-
nic pair since all materials are the same. (SS type 304). Thus grounding system 
impedance, inductance, and capacitance all remain pretty much constant throu-
ghout time.

Similarly, the conductors in the cable all have the same physical and electrical 
length. This, coupled with the fact that the most parallel connections can be made 
with our full line of attaching to the down grounding flat conductor, means that 
signal skewing and differential time delays between components in the cable stay 
at a minimum.

- UL467

- ANSI / NEMA GR1 - 2007

- US NAVY TECHNICAL NOTE N - 853 / 1966

- IEEE 80

- ASTM 240

- UL 486A

- NEC

References:
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Northpex is a newly company completely focused on manufacturing and consul-
ting in the areas of grid protection systems that combines the experience of seve-
ral engineers in the field of T&D. We also have many completed installations 
throughout South America where the problem of copper theft is pandemic.

There are more than 600,000 transformer distribution systems already installed 
and tested for more than 9 years. We would like to offer the same advantages of 
proven markets here in the USA for a product line that has pristine records of 
reliability and support.

Let us help you have an alternative in grounding systems with the knowledge and 
professionalism that characterizes us and have made us the number #1 supplier 
for many utility companies around the world.

Contact us wit your specific request for a kit that can be customized according to 
your needs. We have helped different areas of Telecommunications, Structural 
and building grounding compliance and many others.

Who we are
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www.electricosinter.com

NTC 2206:2001 NTC 4252:2007
NTC 3496:2009

Phone:
Mobile:

E-mail:

Headquarters:

(57)(1) 337 7977
(57) 311 591 4043
(57) 311 591 3600
gerencia@electricosinter.com
guycombeau@yahoo.com 
Calle 17 No. 42A - 69
Bogotá D.C. - Colombia


