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Lightning Protection
Bob Voss, N4CD
(Bob is a noted County Hunter, contester, and Dx’er)
Every year, county hunters invite lightning right into their shack – probably without thinking about what happens
when Mother Nature hands them some thunderstorms to deal with. You can do a lot to not invite damaging lightning
into the hamhack with some basics in lightning protection.
During thunderstorms, electrical charge passes between cloud masses and the surface of the earth in the form of violent arc discharges which we recognize as lightning. Discharges also take place between clouds, but as they pose
little threat to ground installations the main concern is with discharges to ground.
The damaging part of a lightning flash is the so-called 'return stroke' in which charge is transported along an alreadyestablished ionized pathway between the cloud and ground.
In the time domain, the peak current in the return stroke is reached after a few microseconds and the current then falls
to half its peak value in a further 50us or so. Some flashes comprise two or more strokes whose individual characteristics correspond with those of single strokes, but which are separated by 50 to 100ms.
10% of strokes exceed 80kA
50% of strokes exceed 28kA
90% of strokes exceed 8kA
That is THOUSANDS of amps, folks. It wants to go somewhere. Your task is to make sure that the current and the
voltage, for the most part, stays OUTSIDE the hamshack, house wiring, equipment and accessories such as computers.
One reference suggests that lightning protection systems should be designed assuming a peak current of 200kA and
maximum di/dt of 200kA/us. We're getting a bit technical, but the di/dt is the rise/fall time of the 'hit'. It's a 'spike'.
That is important.
It is often imagined that lightning conductors must be of very large cross-section in order to avoid being melted by
passage of the very large lightning discharge current. Much more important considerations are the inductance of the
wire and the ability of the conductor to withstand the large electro-mechanical forces caused by the passage of the
current. If we take the case of the 200kA stroke defined above, an inductance of only 1uH will cause a potential difference of 200kV (V = -L di/dt).
(continued on page 3)
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THE LAST VOICE
THE HAM WHO MADE THE WORLD A WITNESS
(APRIL’S PROGRAM)
Dick Jernigan, W7DXJ, brings us a program a ham from Kuwait who
helped the world understand what was going
on in Kuwait in 1990. Abdul Jabbar Marafie,
9K2DZ, risked his life to provide information
to the outside world when Iraq invaded his
country through the use of his ham radio. See
how he evaded the Iraqi army and police to become a conduit of real time information to
Abdul Jabbar Marafie (9K2DZ)
those coming to the defense of Kuwait.
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(continued from page 1)
The objective of conventional lightning protection systems is to minimize the damage to equipment and danger to personnel which occurs when a lightning stroke passes to ground by a direct strike to part of the installation. When an antenna support structure, or the antennas mounted on it, are struck, a current of many kiloamperes is suddenly injected
into the system to which they are connected. Protective measures are essential to ensure that :
1. All the lightning current passes to ground without passing through sensitive components which are prone to failure;
2. The passage of the lightning current does not generate sufficient potential differences between various components
of the system to give rise to flashover or hazard to personnel.
The antenna structure is the most commonly struck point in the equipment of a radio station. If the current can be diverted effectively to ground before it passes into the communications equipment, many of our problems will be reduced. The base of every structure, whether a self-supporting tower, a radiating mast or a transmission line gantry,
must be grounded to the mass of the earth by a connection which has as low an impedance as is practicable. In fertile
lowland regions the achievement of a low impedance ground connection is simple, but in arid conditions, or areas of
solid poorly-conducting rock it presents a more difficult challenge.
In those installations where antennas are mounted on the roofs or walls of buildings, no effective ground path may be
provided by the building. It is therefore necessary either to connect the antenna installation to the lightning protection
system.
The idea is to give the lightning the best way to get to 'ground'. That is:
a ) At the base of the tower or support structure
b ) Before it enters the house
c ) Before it enters the equipment
Grounding the Tower and the Feedline and Cables!
Many hams miss this. We'll explain why this is CRITICAL.
Standard Grounding Connections:
The recommended resistance-to-ground of a lightning protective ground system is 10 ohms, but lower values will generally reduce the incidence of side-flashing and damage to equipment.
The standard ground connection in most ground conditions takes the form of a number of long conducting spikes driven
into the ground, or conducting plates buried in it. The critical features of the arrangement are the integrity of the contact
between the ground conductors and the earth around them (drive spikes into undisturbed ground where possible), and
the inductance of the conductors by which they are bonded to the base of the structure.
For 'commercial systems' you might see requirements like this:
Where possible the ground conductors should extend below the water table, even in the driest part of the year. Spikes
may be easier to drive more deeply, but in general the much larger surface area of buried plates makes them a better
choice when conditions are not ideal. The objective should be to get 4 square meters of ground contact surface close to
the base of a tower or mast. The conductors which provide this contact area must be connected to the base of the structure by wide, low inductance straps; typically one plate 0.5 sq.m. in area (that is 1 sq.m. allowing for contact with both
sides) should be buried adjacent to each leg of a tower. Many ground systems built with driven rods have excessive inductance in the interconnecting straps (and in the rods themselves if they must penetrate a long way to the water table).
When designing ground systems, remember that sharp-radius bends have a significant series inductance (sharp bends
are often encountered at the point of connection at the top of a ground spike).

Copper is traditionally used for ground conductors; the critical feature in selecting materials is not so much their
low resistance, but their low rate of corrosion and long life when buried. The cost of a good ground connection
may appear high, but it must be set against the lower costs of repair and outage time resulting from failure.
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(continued from page 3)

A typical installation is shown in Figure 1. The equipment room contains transmitters and receivers connected to an AC power supply and to incoming and outgoing
signal lines. Various antennas are mounted on a steel structure and connected to the
radio equipment by coaxial cables . A number of important features of the lightning
protective system are now identified:
a,b,c The outer conductors of all the coaxial cables which
run from the structure are bonded at three points:
i. At their upper ends
ii. At the point of exit from the structure
iii. At their point of entry into the equipment building.
Bonding at the upper end of each feeder and at the point of exit ensures that no potential difference will exist between
the steelwork of the structure and the feeders at any point. If this bonding is not provided, side-flash may cause damage
to the feeders.
Why is this important? Really important?

What we want to do is to 'shunt' and 'divert' the lightning energy. Let's say a medium size strike hits the top of
your tower. Instantly, the top of your tower might go to 200,000 volts above ground. Wow! You thought your
tower was 'grounded'? Remember that -L di/dt? What it means is the lightning worries about the INDUCTANCE it sees. Your tower might be 'one ohm' from top to bottom and a '10 ohm ground'. It's a 'spike' with very
fast rise time. It's worried about INDUCTANCE.
That means two things. The top of the tower goes to 200,000 volts and all sorts of 'current' flows instantly. Your
tower won't melt. The energy in the spike won't melt a tower, Or #6 or #4 wire. Right? But at the same time, the
top of your feedline is suddenly 200,000 volts above ground! Remember that. The top of your feedline is
200,000v above ground, or some high number. Even if is 20,000 V, you don't want that in your ham shack. The
shield of your coax is 20,000 or 200,000 v above ground – the SHIELD!
Now, many hams invite that full jolt of electricity into the shack! They bring their insulated feedline right down
the tower, then over into the house without grounding it along the way. (Or, maybe they ground it outside the
house.)
Think of a voltage divider. The top of the tower is 200,000v above ground. The bottom of the tower, let's say for
easy computation, is near zero volts above ground. (low INDUCTANCE path to ground at the bottom of the
tower). If you bring the feedline right into the shack, or entrance point, you brought the WHOLE 200,000v over
to the house.
However, IF you ground the shield of the cable to the base of the tower, or where it comes into the house, what
do we have? Let's say you have a 100 foot tower, and you ground the feedline to the tower at 1 foot above
ground. You now have 1/100th of the voltage at the top of the tower on the shield of the coax headed toward the
house. The lightning doesn't like the 'inner conductor' by far. It's inductance is 'too high' (skinny wire compared
to the shield, right? ). OK, still with me. We have now reduced both the CURRENT and the VOLTAGE headed
toward your house by grounding the shield at the base of the tower. . By a factor of close to 100!! (if you bring
your feedline off the tower at 8 feet up to run to the house, then by 92% if bonded to the tower at that point
where it leaves the tower!
(To Be Continued In The Next Issue Of The Static)
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2014 March Of Dimes Walkathon
Once again LBARA provided communication the Lake Havasu City’s March
of Dimes Walkathon. This year’s participating membership were: Dick Jernigan (W7DXJ), Carl Schiller (W7CRL), Charles Kotan (K0TAN), Jerry France
(K7LY), Lyle Ross (W6TPT), Tom Hutter (K7TJH), Reiner Schick
(KD5MBA), Ed Gillespie (AB7EM) and Jim Gould (KF7X). There were over
100 walkers who made this trip for the charity this year. A big thanks to all
the LBARA members who helped out.
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SATURDAY MORNING’S BREAKFAST
HAS MOVED!
You’re all invited to join LBARA members for a great breakfast each and
every Saturday morning at a new location, Peggy’s Sunrise Café. Peggy’s is
located at 1584 Countryshire. Breakfast is served at 6 a.m. (or earlier if you
want a good seat!) Most important, the food is great!!!!

Upcoming Activities and Hamfests
Williams Hamfest and Arizona State Convention, July 18-19
ARRL FIELD DAY, June 28-29, 2014

Are you looking to upgrade your license?
Give our VE Exam Team a call.
See Ed Gillespie, AB7EM at #453.7412
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FOR SALE
______________________________________________________________________________________
811H Amplifier (includes 572 and 2 sets of 811 tubes) - $650

MFJ 989D Tuner (Versa Tuner V) $250

Yaesu FT-530 Handheld $75

Alpha Delta DX-EE Antenna $60

Kenwood TH22AT Handheld $30

Hustler HUS-GT -144 (w/manual) $100

For more information or to make offers please contact:
Jackson Longaker (KF7MJC), 764.3052 or <jecookie@frontiernet.net>
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FROM THE EDITOR
If you have anything you would like to see included in
these issues, please let me know. I’m always looking for
articles, news items, construction articles, or anything
that might be of interest to our readers. You can contact
me at 928.855.7941 or email at grf@npgcable.com.
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L.B.A.R.A
P.O. BOX 984
LAKE HAVASU CITY
ARIZONA 86405

ATTENTION READERS
Please note that this issue represents a “work-in-progress”
and there are a number of changes to be made in subsequent issues. I would greatly appreciate your comments,
both good and bad, as well as any suggestions for future
issues. This issue also begins our first attempt to deliver
the STATIC to your doorstep electronically. Please keep
me abreast of any email address changes you may have and
I promise to have this delivered promptly and accurately.
Also, I still have a number of articles awaiting publication
and will do so in the future. This is your newsletter, so
keep the articles, letters, and pictures coming. I can be
reached at home (855.7941) or via email at
grf@npgcable.com .
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EQUIPMENT FOR
SALE
EDITOR’S NOTE : List your items for sale
here. Ham radio related only, please. Include a
picture if you like (please use a jpg format).
Email all to me at grf@npgcable.com) along
with your name and phone number.

