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Types of effects

1. Direct hit £
2. Direct electromagnetic field
3. Ground current effect
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Grounding Tx Antenna mast against direct hit
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GPS Protection

RS-232 — to separate card
RS-485 — directly to computer
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GPS Protection
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Electromagnetic field




Typical Lightning Damages
*Polarization Switch
(Rx Antenna Pre-amp)
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*Antenna Switch Op Amps, Diodes
*Power Distribution Card



Antenna Switch damage
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Typical Lightning Damages (cont.)
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Minimal Lightning Protection
by grounding onlby.

Antenna
Mains Power
surge Phone Line fnetwork
dewvice
EQUIPMENT Monitor ! Printer

Alarm status f Control

—L — Station ground
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Potential between grounding
points depends of direction to hit
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Mearby Lightning Strike. JKA-300KA

Induced Surge in Antenna diverted to ground

raised to HIGH Voltagé
current through equipment
possible severe damage.

Antenna
Resistance of ground and surge current
produce High Yoltage drop
J000Amps X 1ohm =3KV

3KV
e
vice
EQUIPME

station ground

<Tohm

Earth Resistance

0 Volts.

Nearest e —
Grounded

Object.
High Veltages find path to nearest earth

through EQUIPMENT and any EXTERMAL
DEVICES connected to it



SUMARY OF LIGHTNING PROTECTION

Antenna

-5 EGQUIF. 5 A.C. Mains

— —_—

Avoid separate earths for Surge protect Dewices . and p-a'ths through equipmemnt.

DIVERT ALL CURRENT AWAY FROM EQUIPMENT
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ALL_INPUTIO UTPUTS




Design of Station Grounding

= No ground at Rcvr Antenna
= Solid-State Fuses (PolyfuseR)

= Varistor (100ms thermal off 1sec on) Transmit
> . _tQ- er Diodes (27V) Antenna
> V and 1.5kV)
> Comm ived1 Network o)
@ router
2 e
1 1
M,F o)
M - Metal oxide varistor (MOV) °[ ]
F - Floating (i.e. no ground connection) — = °c S °°

G - Gas discharge tube (overvoltage protection)
P - PolyfuseR



Single Point Chassis Ground

B

NENA\N

DPS System_—Y
Ground /

Connect to the common
station ground

DPS Enclosure Rear Panel
7 % EMI Gasket Area



EQUI-POTENTIAL METHOD.

All imputs connections surge diverted to the
same ground reference

Antenna

|
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|

sSD

Mains Power 1

. EQUIPMENT
Phone Line sD

| sD
Mo Inputs or Qutputs to Equipment that

L e
SD |
Station ground e are not connected to the surge diverters
on the earth reference plane

Monitor/Printer

SD=Surge-protection Device to suil line characteristics [ Coax, AC Mains. Phone Lineg]



EQUI_POTENTIAL PROTECTED SY5STEM

Induced surge in Antenna

[ ]
Mains Power —

MNetwork

Momnitor/Printer

Station ground

Earth Resistance

0 Yolts.

Adapter

EQUIPMENT

&ll partis of Equipment raised to same
High Potential by Induced Lightning
Surge No damage to Equipment as
Mo current flows through equipment.



NEGLECT OF PROTECTION RULES
Alternate current path through Equip.

non surge
protected
inputfoutput

Mains Power

oR
Metwork

Adapter |

Monitar/Printer

Any path not connected to the
referemce ground can
result in egquipment damage 4

Station ground

Earth Resistance Do not work on equipment during T-storms.

0 Y¥olts.




