6 Meter BBQ Presents

Grounding & Bonding

For VHF Shacks

Tim Duffy K3LR
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Goals of the Session 3L

Understand fAgroundo an

Appreciate the different requirements for ac
safety, lightning protection, RF and audio

lllustrate some techniques
Show how a system approach works
Point you at more comprehensive resources
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Who Is This Talk For? cocee

Station buil der sé
~Just starting out

Putting up a first tower

Expanding a station

In lightning country
~Trying for better performance
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Background References soste

ARRL Handbook, ARRL Antenna Book
Grounding and Bonding for the Radio Amateur
NEC Handbook i at your library

Standards and Guidelines for Communication Sites
(Motorola R56) i available online

Lightning Protection for the Amateur Station (Ron Block,
NR2B 7 Jun/Jul/Aug 2002 QST) 1T ARRL website

Power, Grounding, Bonding, and Audio for Amateur
Radio and RFI, Ferrites, and Common Mode Chokes For
Hams i available at k9yc.com/publish.htm
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What ISN Gr ound o AN Yesygec

The right answer depends on what you are
trying to do

What you are trying to do depends on
frequency, voltage, current

Your safety depends on the right answer

Your equipment depends on the right
answer
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What ISN Gr ound o AN Yesygec

The right answer depends on what you are
trying to do

What you are trying to do depends on
frequency, voltage, current
Your safety depends on the right answer

Your equipment depends on the right
answer

Your sanity depends on the right answer
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WhatISn Gr oundo ANn ,,\ﬁ-a

It can be a noun, verb, and adjective 1 all at the
same time

Noun-an NnNearth connecti on
local reference potential (circuits, RF)

Verb-an action Nto connect
potenti al o

Adjective - a type of connection, such as a
Aground conductoro or

N
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What ISN Gr ound o An yeeyyec

Fuzzy definitions:

RF g rioaul nmadstich thing

Gr oun dTi nhoothe prebtem you think it is
Si Apgolient @Ggrouddpendse

N

D) S

The Earth is NOT 7 a magic sink into which
we can pour RF or lightning and expect it to
magically and safely disappear
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WhatlSNn Bondi ngo Ay

A connection intended to keep two points at
the same voltage

Sounds expensive but |
Sounds hard but 1T t0s n

Requires the right connecting materials and
hardware

Works in your favor for ac safety, lightning
protection, and RF management
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WhatlSNn Bondi ngo Ay

For bonding to wor k, |
Llow-Z and nshorto at the f
Heavy enough to carry the expected current
Sturdy enough to survive the environment

|l nsi de t he ham station
Strap (20 ga) or heavy wire (#14 or larger)

Flat-weave braid T Tinned Copper Braid - wide

~ Braid from old coax deteriorates
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AC Safety Grounding

Before we go any furth

SAFETY FIRST

Donot be the one to sa
happen t o meeo
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AC Safety Grounding cosse

And a friendly reminder from your AHJ*

LOCAL CODE IS THE LAW

| f you donot have a | o

* - Authority Having Jurisdiction
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AC Safety Grounding

arenot sure you
g e o reéererht:ew

O C

Or hire a professional electrician
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AC Safety Grounding cosse

Grounding for ac safety has several names
AEqui pment g-wouedgrobdhdo
wi re groundo

Purpose is two-fold

Provides a path to ac common point for fault
current (shorts, leakage)

Stabilizes the ac power voltage during faults or
transients, such as lightning
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AC Safety Grounding L
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Clamps suitable for direct burial or exothermic weld
rfl\
i\
8 ft
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AC Safety Grounding ss3se
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Electrical Bond AI—I— earth
Panel connections
H together
Aterne
Rod Rod
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Lightning Protection

You canot steer chnhgpgt n
l 1T ghtning make ngood d
Heavy, low-impedance paths to the Earth

nductance is more important than resistance

Paths should be outside your residence

Donot make 1t e asthyoudhgaur |
station on its way to the Earth
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Lightning Protection

Ground paths
should go
around your
station

Q

! " /

14 |

i |

l I AC power lines
o

'

' I ///\ ]
! 1 T—

i I <7 Y
ol |

i “. Radios AC service

I - —— entry

L]

o Gl o

CONTEST
UNIVERSITY

Antenna
system

1
\ (A)

O @
ICOM

AC service snitry
ground electrode

«-:_(LT
-




Lightning Protection

Ground paths

should go |
around your f" :
station :
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Lightning Protection

Tower grounding

ARRL1521 l ARRL1521

Extended buried radial wires
30 feet or more long

/ Tower N Groundring
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Concrete Tower
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Lightning Protection

Bond feed lines to the tower
| LTl Spark gaps across

Insulators
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Lightning Protection seese

Single-point Ground Panel

Single point ground panel /
/

2]
Protected %

! =

Unprotected

AC

receptacle

From telco

To perimeter j
ground system
From antenna
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RF ground plane

Lightning protection
ground conductor
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Lightning Protection

Single-point Ground Panel
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Lightning Protection
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Single-point £
Ground Panel S8 —
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Lightning Protection

Single-point Ground Panel
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Lightning Protection

Single-point Ground Panel
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