
Practical application of lightning protection, grounding 

and bonding at your home and station.

REV-2, 1/10/14 dtw

http://www.youtube.com/watch?v=mjCRUvX2D0E


5 Things that can generate 
1.21 Gigawatts

Watkins/W4ZAU March 2014 - Use at your own risk 2

 10- % of the space shuttle launch

 484 Wind Turbines

 8,066,666,670 Spinning Hamster 

Wheels

 1 Nuclear Power Plant

 1 Lightning Bolt

 …. But you already knew that – right?
Source: www.Buzzfeed.com



An Overview Only

 The Basics – in the interest of time

 A Few Lightning Facts

 Practical Steps You Can Take

 Stuff You Can Use

 Case Studies & Examples
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Lightning – avoidance is 
futile
 Occurs in our solar system on Earth, 

Venus, Jupiter and Saturn

 On Earth it occurs 40-50 times/second

or about 1.4 billion flashes per year

 IC/CC/CG

 In Lightning Alley – the lightning capital 

of N. America - every square mile is 

struck on average 20 times/year (TECO 

Study)
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Thunderstorm Activity
From Motorola  68P81089E50-B
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Think ... Lots o’Energy

 Typical CG stroke = 30 – 50 KA
 in microseconds

 Core of plasma channel = 50,000 K
 surface of the Sun = 5,600 K

 Most CG flashes 3-5 individual strokes
 most in the same channel

 Plasma core = < 1” Dia.

 >100 MV – not uncommon

 30KA x 50MV = 1,500 Gigawatts
 Now that’ll light up your DeLorean Doc!
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So – how can you protect 

your stuff?
 Isolate & Insulate

 Faraday Cages

 Diffuse and Distribute

 Attract & Divert

 Lots o’ Metal

 Eliminate Potential Difference

 Get it (all the energy) where it wants to 
go

 Limit the energy reaching your stuff!
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Practically Speaking

 Commercial sites vs. home/shack/club

 Ask for help/guidance/hints

 Insurance

 Do what you can do

 but do something

The best time to repair the roof is when it’s 
not raining. President John F. Kennedy

 Start Now!

 tick-tock, tick-tock
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Practical Steps You Can Take

 Install whole-house TVSS/SPD
 Point of entry (in panel) protection

○ Leviton (HD): $52

○ GE Surge Pro (HD): $92

○ TECO Zap Cap service

○ CAUTION – may require licensed electrician!!

 Install good quality PoU Surge Strips
 Many choices

 Benefits:
○ Provides voltage limiting

○ Consolidates power grounds

 UL1449 3rd Edition (1985/1996/2009-2011)

12Watkins/W4ZAU March 2014 - Use at your own risk



Whole-house AC Surge Protection

PoE (point of entry) protection

A critical first step – for all electronics

May require electrician – you decide

If you can install a circuit breaker in a panel, you can 

probably install this.

Other products available, e.g. Square D & Leviton

Most available HD & Lowes
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TVSS Strips & UPS - PoU

 Tripp Lite – typical specs
 http://www.tripplite.com/components/video-

player.cfm?VID=b098a84017ee456d8068ca60bf3991dc&channelId&channelListI
d&mediaId=b098a84017ee456d8068ca60bf3991dc&type=media

 12 outlets / 8-ft. cord

 1 in/2 out tel/modem surge protection

 1 line 2.2GHz digital gold coaxial surge protection

 2880 joule rating

 $150,000 Ultimate Lifetime Insurance (USA & Canada only)

 APC SurgeArrest & Leviton
 Don’t go cheap

 Don’t tight-wrap cord

 Ground indicator

 Make sure of bandwidth on HD video/FiOS

 UPS Systems
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More Practical Steps

 Install COAX protectors on all antenna 

coax

 PoE preferable, PoU – better than nothing

 Single-point grounding in the Shack

 Many options … depending ….

○ Bars, braid, copper tubing or flashing

 Common bond = priority

 Earth connection desirable but lower 

priority at PoU
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COAX Protectors
Rotor 

Protection

KPARC
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SCC ARC



Bond Everything!
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External Grounding Electrode 
System per Motorola R56
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Don’t do dumb stuff!

Inspect what you Expect in 

your grounding & protection 

scheme!

A 9-1-1 PSAP in 

Hillsborough Co.
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Using inside wiring outside 
… really?
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Not to be redundant, but…
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If you have ground-

lugs, use them!



SCC ARC – Lots to Like
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SCC ARC - Opportunities
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High ground 

resistances

2.5 ohms

160 ohms

2.5 ohms

2.5 ohms vs

130 ohms

74 ohms



KPARC Case Study (WiP)

37 ohms

11 ohms

20KA x 26 ohms = 520KV
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And Finally …. A Brief PSA
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http://www.cnbc.com/id/101096328 http://recall.apc.com/en
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Thank you!

Dave

W4ZAU
w4zau@verizon.net

Presentation available from W4ZAU or at:  

http://www.davethegeek.org/lightning---how-to-protect-your-stuff.html
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