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Prie-Discharge
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Total Charge
Average Charge
Per Unit Length
Propagation Speed
PUlse Rise Time
Leader Potential
Step Time

Step Length

O¥8- 1.2 M/us
100
Aoy — 1080 Volts
\13 to 50

,110 to 200 Meters
1

!
S
N




/ Retu Fﬂ Stroke. Data

PeakiCurrent
999%
50%
Pollarity Negative
Time Between flashe
No. Strokes per Elas ,
Time Between Stokes Lr’r 10 -30
Duration (99%) ¢ 30 to 200 s

REI Range (95%) f"! 200 kiHz - 20 mHz




Earth Current Transients
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Nearby Strike

Buried Data & Phone Lines
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*Suspended Power Lines

*Will Experience Induced Transients




Stroke Channel EMP

Computer System
Satellite System
PBX

EMP Field

IT: Induced Transients
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Note: Grounding*Resistance

A ground of 5 ohm develops 100kV
during a 50%tile strike
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Secondary Effects Summary

o Earth Current Transients
« Atmospheric Transients
o Electromagnetic Pulse

o TThe Bound Charge

o Electrostatic Pulse
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Strlke Risk Assessment

“+ One Strike Indi

nconsistent H|stor¥

Requires:-At Least 20 Years of Statistics

Depends On:

e Isokeraunic Number

e Structure, Height and Size
e Surroundings

e Storm Patterns
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World Isokeraunic Map

Thunderstorm
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Air Terminal Concepts
(not technology)

Assumed Protected
Area

| Assumed
— Protected Area

No supporting foundation in physics*

*According to NFPA-780 9/99 study




Stroke Physical Damage

Lightning Rods Were Designed
To Prevent This Problem Only
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BRINGING LIGHTNING

STRIKE PREVENTION
INTO

THE 21st CENTURY
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Foundational Definitions

e Lightning Is a Discharge
e Discharge Transfers Charge

(Ampere-Seconds)

e The CTS Is a Charge Transfer
System (CTS = generic name)




The CTS Objective

e Use Points to Transfer Charge
From Site Slowly and Continuously

e Use the Storm Electric Field for

Motivating Force
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Defines lonization Capability




Lab Tests

Measuring Point Discharge Current As A
Function Of Voltage

Visible Corona
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Strike Prevention
Requirements

* Prevent formation of upward leader

from protected site.

 Prevent termination of downward

leader from storm cell.




Cell induced

= 30KV/m Charge

(electrostatic shadow)
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Spelce Charge

+ 4 Prevents Rising

Leaders

Protected
Area (a)

(GCE)

Ground Current' | Cell Induced
Collector —— = \ Charge (A)




Sensor

-

Uprter 7000% reduction®
> (to/less than 500V/mtr.)

(& s
Protected Area

* Major test site in Singapore
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LEC'S
CTS
Applications

WORLDWIDE
INSTALLATIONS




Papua, New Guinea




What a Recent IEEE Paper Said

“The end may be near for the two hundred
year old method of using Franklin rods

to collect, control and convey to earth

the awesome and destructive power

of lightning.”

“The charge transfer system of preventing
lightning strikes to the protected area

IS a valid concept and will replace the Franklin
rod method.”

Donald W. Zipse, P.E., Life Fellow IEEE






