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“Primary” Protection

Electrical protection devices legally required

to be placed by Communication Service Providers
at a building’s entrance and before any terminal
equipment if their Outside Plant cable facilities
are exposed to voltages in excess of 300 Vg.
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“Secondary” Protection

Electrical protection devices usually provided by
the end user or that may be built into the terminal

equipment by the manufacturer to suppress
voltages that are under the operational threshold
of the primary protector and/or to limit currents.
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With better coordination of primary & secondary protection

devices, maybe we could hopefully avoid situations like this:
-
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IEEE COMMUNICATIONS SOCIETY
DONALD W. MCLELLAN
MERITORIOUS SERVICE AWARD

“This award for outstanding long-term service was first
presented in 1976 as the IEEE Communication Society
Meritorious Service Award. It was renamed the Donald W.
McLellan Meritorious Service Award after his untimely death in
1978. During his career Don served as a model for personal
service to the IEEE and to the profession. He was also widely
known as an authority on induced noise and mitigation and
was completely dedicated to the idea that all interference and
noise problems are amenable to technical solution.”

http://www.comsoc.org/about/memberprograms/comsoc-awards/mclellan
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776-1992 IEEE Guide for Inductive Coordination
of Electric Supply and Communication Lines

Abstract

The inductive environment that exists in the
vicinity of electric power and wire-line
telecommunications systems and the interfering
effects that may be produced are addressed. An
interface that permits either party, without need
to involve the other, to verify the induction at the
interface by use of a probe wire is presented. This
recommended practice does not apply to railway
signal circuits.
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IEEE Std 1137-1991
-
IEEE Guide for the Implementation

of Inductive Coordination Mitigation
Techniques and Application

Circuils and Devices

IEEE Communications Society

Sponsored by the
Transmission Systems Committee

Computer
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1995 Letter to Editor Cabling Installation & Maintenance still on the web!
Grounding and bonding
November 1, 1995
Russ Gundrum
Kingwood, TX
Just wanted to add a few comments to Mark Waller's article "Grounding and bonding
ensure a safe installation" (see September 1995, page 21).
Instead of using modems, opto-isolators or data-port protectors, or replacing copper
cable with fiber-optic cabling, I'd like to suggest a less-expensive and more-effective
solution to the problem of induced voltages and currents on data lines. And shielded cable
isn't the answer either--as the telephone industry learned years ago.
Neutralizing transformers were developed more than 60 years ago for use on open-wire
telephone lines to reduce induced voltages and currents simultaneously. You don't need
to specify an operating threshold for this device because it doesn't clamp the circuit and
shunt it to ground. There is no time delay, because it operates instantaneously, and it is a
multi-pair device, so you only need it at one end of the circuit.
In the 1960s, large units were built for critical telecommunications and data circuits
serving substations and power plants that might be exposed to thousands of volts. In the
1970s, smaller and less-expensive units were designed to suppress hundreds of volts.
Now I'm waiting for one to be designed for the local area network market to solve an
even lower voltage problem. Any takers out there?

http://www.cablinginstall.com/articles/print/volume-3/issue-11/crosstalk-feedback/to-the-editor/grounding-and-bonding.html
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Typical Induced Voltage Profile With or W/O an RT

40Vg

20Vg
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Induced 60 Hz/Noise Effects on VDSL

Active Line Noise
BAN: 102295125 Target RG: 290711056782
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AC Power can affect a very broad range of frequencies at once. AC can amplify other minor
or severe impairments causing the modest of impairments to become severely detrimental.
(Blue indicates a satisfactory level; red indicates measured noise levels)

Effects on video service:
Pixilation  Freezing  High FEC count REINIT’s (Dropping Sync)
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AT&T Technology Lab at UH’s College of Technology htto://uh.edu/tech/att

Successful Demo of INT on AT&T Lab’s U-verse
Circuit October 2008
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DSL INT Prototype Added to a Pair Bonded
U-verse Customer in Houston on 10/01/10

DSL INT Prototype
in SAI

iy Telecnm Problem Solvers, LLC



AT&T U-Verse GLD Evaluation Test Circuit
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Before & after 60 Hz transient with
6 pair INT in HumZapper

Before & after lightning transients through
DSI INT Prototype on AT&T Lab U-verse
Circuit November 8, 2011
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“l agree the area of noise reduction is
important and often underestimated.
This is certainly a good step in the right
direction, particularly for the lightning
surges that won't be solved by
digital processing.”

Dr. John Cioffi
February 18, 2012
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Questions??????
For more information:

Russ Gundrum

Principal Consultant

Telecom Problem Solvers, LLC
www.telecomproblemsolvers.com

2261 Northpark Drive, Suite 428
Kingwood, TX 77339

281-315-9120
russgundrum@telecomproblemsolvers.com
https://www.linkedin.com/in/russgundrum
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Power line interference;
problems and solutions
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Foreword to Russ Gundrum’s Volume 14 of the abc of the Telephone training manual on
Power Line Interference: Problems and Solutions, 1982
by C. M. Suche

“The telecommunications industry is experiencing power induction problems today that were
anticipated by responsible and knowledgeable engineers many years ago. Many fine inductive
coordination practices were written prior to and during the time power companies started converting
their primary distribution systems from delta to grounded-wye operation. Unfortunately though, the
rapid growth of both telephone and power systems, along with the application of questionable
economic measures in the development of certain telecommunications equipment and materials, left
many of the earlier requirements in the wake of what many of us regretfully remember as progress.
However, a day of reckoning may be at hand. Many of the telecommunication services now appearing
on the horizon have placed new significance on the transmission quality of telephone cable pairs and
other types of voice channels.

Although Russ Gundrum may be considered a member of today’s telephone generation, it is made
evident by his writing, that he possesses the rare ability to combine an outstanding technical
knowledge of the general field of inductive coordination, with the practical application necessary to
provide able assistance to all levels of power and telephone people in the field. His general attitude
toward the problem is a throwback to a particular breed of engineers around the country who waged
an up-hill battle against the growing effects of power induction throughout the years.

The author has picked the general subject problem of power induction up off the floor and displayed
it in its proper importance on top of the table. A book of this type has been a long time coming. It
should be made available to all levels of power and telephone people who are responsible for or
interested in the quality of both present and future telecommunication services available to
customers being served by each industry.”
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Introduction to Russ Gundrum’s Volume 14 of the abc of the Telephone manual on
Power Line Interference: Problems and Solutions, 1982
By R. Stoneman

“Induction has caused more unproductive effort to be spent on telephone plant
than any other force disturbing wire systems. In the past, ineffective measures,
along with no real solutions, created a nightmare of noise complaints and
equipment malfunctions and cast a pall of doubt on the ability of the most sincere
and hard working people in the telephone industry.

Along with this came the frustration of engineers and managers unable to provide a
consistently reliable, working telephone system.

It was out of this kind of environment that information and hardware necessary for
the problem’s solution became available. However, until now, no concise, one piece
handbook was available to provide the kind of information that is desperately
needed. It did not come without a substantial amount of anxiety and sacrifice by
many people. Nothing worthwhile ever does.”
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Chapter 12 on Summary and Investigative Considerations, Volume 14 of the abc of
the Telephone on Power Line Interference: Problems and Solutions, 1982
by Russ Gundrum

“If there is a common thread through all of the information presented in this manual, it is
the fact that the telecommunication industry should be informed of the serious
consequences of inductive interference that impacts on the quality of service
considerations such as noise, equipment malfunctions and damages, and public and
personnel safety. Once an awareness has been reached that induction problems can and
will exist, and the trends are showing that they are going to get worse in the future, then it
is time to adopt the mitigative techniques required to live with power line interference
and control it in the most economical manner possible. The basic goal has been and should
always be providing the best possible service at the lowest possible price.

In some circles, noise has been considered taboo by many in the telephone industry and
no one wants to admit they have it, even though everybody does. Noise problems are
what everyone can easily relate to, since they all can hear it, as opposed to the less than
obvious effects of raw induction which can’t be heard, but which can be creating other
seemingly unrelated havoc on the entire system. Even though noise can be a reflection on
the quality of workmanship and can reflect the abilities and commitments of management
to control it, it should be emphasized that the best efforts in trying to utilize the plant
facilities as they were originally engineered, can still fall far short and the problems still
remain. Also, all the sophisticated testing and analysis in the world will not make the
problems disappear!

Continued below in
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Continuation of Chapter 12 on Summary and Investigative Considerations, Volume 14
of the abc of the Telephone on Power Line Interference: Problems and Solutions, 1982
by Russ Gundrum

The telephone engineer need not feel bad about having to employ a mitigative device on his
facilities, because the technology and acceptance of the need for mitigation has been
around for a long time. Although some people may feel that something will surely come
along to solve these problems, end even though the mitigation equipment works great, they
think it is still a black-box technique and only a band-aide approach that masks the true
solution. Of course there are no funny tricks or black magic being performed here. The
physics of the problems and solutions have been the same all of these many years.

As a result of today’s electronic revolution and competition in the entire
telecommunication field, a new engineering approach is needed to define the environment
that a metallic telecommunication cable must operate within. This approach should be
similar to electrical protection philosophy, but it should include the effects of inductive
interference. It is often hard to distinguish where noise mitigation ends and protection
engineering begins, since the two overlap. From a total operating system’s viewpoint, it is
usually more cost effective to mitigate the longer loops, since they will have the greater
exposure to power lines and represent the bulk of all the noise and electrical protection
problem areas. This approach would also provide the best insurance policy against future,
unforeseen power problems and many other hard to control factors, such as the weather.

Continued below
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Horizontal Lightning (cloud-to-cloud) As A Source of Longitudinal Indu
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345 KV Fault-to-Ground

AN

Worst-case Induction occurs under temporary line-to-ground faults. This
provides visual evidence of ground return current, but the resulting
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Lightning Hitting Power

While rarely wilnessed or photog'nphad. lightning slriking power lines ac-
counts lor many prateclion problems. It's always interesting to correlale In-
formation from power company lo see whal problems they have had
after a storm passes by. and how il impacted on the telephone plant during
the same time frame.
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“Gundrum’s Law”—Required treatment of wireline facilities exposed to power lines
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