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Broadcasting + Lightning = High Cost 

 
 By JoOnna Silberman 

 

[November 2014] It seems rather contradictory: 

broadcasters install expensive, state-of-the-art 

equipment, then attach it to a tower reaching 

hundreds of feet in the air – virtually inviting 

lightning hits. How can broadcasters protect 

their plant? Lightning Eliminators & Consult-

ants’ JoOnna Silberman  explains.  

 
Understanding how lightning works, the threat 

that it represents, and the steps you should be 

implementing will help you preserve assets, pro-

mote safety and protection for employees, and 

maintain sustainability for your company.  

 

A single lightning strike to a mission-critical 

facility poses unacceptable risks which can crip-

ple operations. These risks can include, but are 

not limited to, explosion/fire, loss of product, 

damage to infrastructure, no communications, 

failure of sensitive electronics and equipment, 

lengthily downtime and more importantly, loss 

of life. And, I have not even mentioned liability 

and environmental penalties. 

 

With that in mind, let us spend a few minutes on 

a review of the basics of lightning, including a 

few papers and links which will assist you in 

gaining a better understanding of the issue and 

what protections you can put into place: 

 About Lightning: How does lightning 

work? 

 The Impact of a Strike: Reviewing the 

potential damages, losses and consequences 

of not having lightning protection. 

 Collection vs. Prevention: The different 

types of Lightning Protection. 

 What do I need to do to move forward? 

 

LIGHTNING 101: PRINCIPLES OF  

CLOUD-TO-GROUND LIGHTNING  

 

Yes, lightning is caused by the build-up of static 

electricity within a thundercloud.  

 

Essentially what happens is a negative charge 

accumulates on the bottom of the cloud and 

induces an equal positive charge on the surface 

of the earth. When the potential between the 

cloud and ground reaches about a billion volts, a 

downward leader begins to move from the cloud 

towards the earth. When the downward leader 

gets to about 200 meters from the earth, upward 

streamers are launched from the earth towards 

the downward leader.  



 

 
 

 
2 

 

When the downward leader connects with an 

upward streamer, then the visible lightning 

strike is formed and massive current flows 

between the cloud and earth.   
 

 
A negative charge finds a positive charge: boom! 
 

A more extensive overview of lightning is offer-

ed in “Preventing Direct Lightning Strikes” by 

R. Carpenter, P. Carpenter, & D. Sletten (March 

2014) or by viewing our video “The Lightning 

Discharge Principle” on YouTube. The video is 

a comprehensive educational presentation that 

gives you an in-depth under-standing of light-

ning and how it affects a structure. 
 

LIGHTNING RISKS 
 

The chance that your facility or structure will be 

hit varies on a number of factors such as loca-

tion, structure height, and design, temperature, 

and humidity.  
 

If all the factors are just right, even areas with 

infrequent thunderstorms can experience rare, 

but high intensity, lightning strikes. One should 

note that recently it has been reported that light-

ning is becoming more volatile, striking more 

frequently both in places that are known for 

heavy lightning storms but also in regions that 

have not had many lightning events.  
 

Here is something I wrote last year which is still 

extremely relevant, if not more so now than be-

fore, which covers lightning’s future, “To Strike 

or Not to Strike, that is the Question: Is there 

more lightning or am I imagining it?” 
 

It is pretty clear that lightning can have devas-

tating effects on any operation, whether taking a 

direct strike or being subjected to the secondary 

effects from nearby strikes.  

 
LIGHTNING AND TOWERS 

 

There are hundreds of thousands of broadcast, 

cell, and microwave towers erected around the 

world, and the number is growing by leaps and 

bounds each year.  

 

From their start early in the last century, towers 

have come a long way. Microwave and cell 

towers are now the lifeline for businesses, gov-

ernments and people all over the world. They 

are used by almost every major industry today 

and the vast majority of people rely on wireless 

and satellite communications for everything 

from cell phones, to the Internet, radio, televis-

ion, data, and more. 
 

These towers have 

an impact on all of 

us, every day, in 

almost everything 

we do.  

 

In our fast paced 

environment, relia-

bility has become 

imperative. When 

transmission service 

is interrupted the 

effects are far reaching and the impact can be 

costly, inconvenient and sometimes devastating 

to many. 

 
A BIG ECONOMIC IMPACT 

 

Recently, cell service where I live was interrupt-

ed for five days. Apparently over 500,000 peo-

ple were impacted by the same outage, caused 

by an incident in Denver, some 30 miles away. 

In the end, I received a $10 credit on my bill.  

 

If the provider had to issue the same credits to 

just half those affected – which is likely – I be-

http://www.lightningprotection.com/preventing-direct-strikes/
http://youtu.be/FTQJBM7Z9LU
http://youtu.be/FTQJBM7Z9LU
http://www.lightningprotection.com/to-strike-or-not-to-strike-that-is-the-question-is-there-more-lightning-or-am-i-imagining-it/
http://www.lightningprotection.com/to-strike-or-not-to-strike-that-is-the-question-is-there-more-lightning-or-am-i-imagining-it/
http://www.lightningprotection.com/to-strike-or-not-to-strike-that-is-the-question-is-there-more-lightning-or-am-i-imagining-it/
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lieve the cost to my cell company was probably 

around $2.5 Million. (This is a very basic calcu-

lation. However, I live in Boulder, Colorado. 

Can you imagine if the same thing happened in 

New York City, Chicago, San Francisco or 

Washington D.C.?) 

 

With so much of our communications – especi-

ally for broadcasters – relying on our tower 

sites, the impact of an outage  affecting Radio 

and Television transmissions, as well as those in 

the military, government, and financial sectors 

can be substantial and devastating – in some 

cases costing lives during emergency situations.  

 

PROTECTING AGAIN KNOWN ISSUES 

 

There are many reasons why transmission ser-

vices can go down, but why would one allow 

lightning be the cause when there are easy ways 

to protect a site?  

 

Indeed, such protection against a direct strike 

and secondary effects of lightning is imperative 

and necessary. 

 

It is generally thought that taller structures are 

more susceptible to lightning, so as you can 

imagine, towers are a prime target due to their 

height for streamers to form, leaders to attract, 

and – boom! – you have a strike which can burn 

or melt an antenna or feedline, or damage the 

tower itself. 

 

What is less known is that, due to their design 

and the nature of the equipment on them, there 

are many points along the height of the structure 

where a streamer can form, especially where 

sensitive technology such as dishes and anten-

nas are located. Once the streamer is formed it is 

a prime target for any leader, which is what 

makes towers extremely vulnerable. 

 

A proper survey of your antenna site and sur-

roundings will help identify potential vulnera-

bilities so they can be corrected before a storm 

hits. 

 
 

ELECTRONIC VULNERABILITY 

 

As much as to the tower itself, lightning poses 

unacceptable risks for electronics and operating 

systems.  

 

Too many companies consider a direct lightning 

strike as their only risk and fail to consider the 

secondary effects of lightning. The truth is that a 

lightning strike can cause substantial damage 

even when it strikes the ground surrounding a 

facility. It is often overlooked until it is too late. 

 

A lightning strike causes an electromagnetic 

pulse (EMP), which is then coupled to overhead 

and underground wires and cables, and, in turn 

causes a powerful surge into your equipment 

and electronics. The effect can radically reduce 

what is called meantime-between-failure to zero, 

resulting in major damage, critical data loss, 

downed operations, and lost airtime.  

 

GROUNDING 

 

Proper grounding is the foundation for effective 

lighting protection. This is because much of the 
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damage created by a lightning strike is not 

immediately seen or noticed.  

 

Unfortunately, most companies do not consider 

lightning when designing their grounding and/or 

surge protection. Such considerations must be 

incorporated when engineering these systems.  

Basic grounding is discussed in the video I men-

tioned: “The Lightning Discharge Principle.” 

Two additional videos can help provide a well-

rounded understanding of the necessary con-

cepts: 
 “Grounding and Achieving an Earth Connection”  
 ”Smart Ground Testing - Go beyond the normal 

ground”   

 

Along with good grounding, the use of torroids 

on coax and cables can reduce the possibility of 

a lightning strike getting into the transmission 

system. 

 
COLLECTION VS. PREVENTION 
 

When it comes to lightning protection, a com-

mon misconception is that the different types of 

solutions available are variations on the same 

technology. This is not necessarily the case; 

though the process may rely on the same natural 

phenomena, the result is entirely different.  

 

Perhaps the most basic protection often seen is a 

installing a lightning rod attached to the ground. 

Yet some might respond to lightning rods by 

asking: “Why would you invite the devil into 

your playground?”  
 

Though lightning rods are the oldest form (over 

250 years) of lightning protection and still used 

today, in the spirit of education and enlighten-

ment, I am happy to include them among the 

three major types of lightning protection used 

by most industries today.  

 

On the other hand, advancements in technology 

over the past few decades have provided more 

options. Still, I will tip my hat to Ben Franklin: 

“You’ve had a great run!”  

 

Two major types of new technology in use in-

clude the Early Streamer Emitter (ESE) and the 

Charge Transfer System (CTS). Although both 

of these products are used for lightning pro-

tection, contrary to the public’s understanding, 

they are very different, their actions diverge.  

 

DIFFERENT APPROACHES 

 

An ESE is a similar technology to the lightning 

rod. DAS is an entirely different type of tech-

nology, taking a completely opposite approach 

to lightning protection: prevention vs. attraction. 

(A type of CTS, the Dissipation Array
®

 System 

(DAS
®
), works to prevent a lightning strike in a 

specific area designated for protection.) 

 

The only similarity is that all three initially 

operate off of the same scientific principal or 

phenomenon, known as “Point Discharge.” 

 

A simpler way to put the differences: the light-

ning rod and ESE act toward generating stream-

ers from a single point whereas the CTS utilizes 

a slow discharge process through thousands of 

points. Understanding the differences between 

these technologies is important.  
 

 

 
 

 

http://youtu.be/PZfVn4x6WEQ
http://youtu.be/EuJTar9RyH0
http://youtu.be/EuJTar9RyH0
http://www.devabroadcast.com/


 

 
 

 
5 

 

For example, it might not be ideal to attract 

lightning in areas that are highly volatile or indi-

spensable, but instead to prevent the lightning 

from striking in an area most important to pro-

tect. So the idea is that while lightning rods and 

ESE attract lightning, CTS prevents it from ter-

minating in the area of protection. For a more 

technical understanding of CTS and DAS, you 

are welcome to review some of this information: 

 “Collection versus prevention” 

 “Preventing Lightning Strikes to Protected 

Objects” by M. Drabkin, Y. Endo, L.M. 

Ong, and. C.Y. Mui 

 

RESPECT THE DANGER 
 

I believe the most important piece of informa-

tion that I can share with readers is this: Light-

ning does not discriminate and it only takes one 

strike, which can in some cases, destroy an en-

tire company – or seriously harm someone.  

 

So please take into account the following points 

when you consider lightning:  

 Be proactive, not reactive – Do not wait 

until you have an incident. 

 Investigate your options and ask lots of 

questions. 

 Require that an engineer is involved in your 

decision making process and in the 

implementation of the solution.  

 Proper analysis must be done in order to 

provide the best lightning protection pos-

sible for each situation.  

 No two environments are the same, so the 

solutions cannot be either. 

 A proper lightning protection system re-

quires analysis, design, lightning protect-

tion, grounding engineering and surge 

protection. 

 Make sure that the provider you purchase 

your solution from is a reputable company 

that has the most experience with the 

technology.    
 

- - - 
 

Lightning Eliminators & Consultants has creat-

ed a CTS package specifically designed to pro-

tect towers – it is simply called the Tower Kit. 

Comprised of lightning protection, grounding 

and surge protection, it is a cost-efficient and 

easy-to-implement system which will provide 

towers and the associated equipment the pro-

tecttion that they need. To learn more, please 

visit the LEC web site by clicking here.  
 
- - -  
 

JoOnna Silberman, aka The LightningDiva is 

the Marketing Coordinator for Lightning Elimi-

nators & Consultants, located in Boulder, CO. 

If you have any questions, contact JoOnna at: 

LightningDiva@lecglobal.com

 

 

- - - 

 

If you would like to read more articles like this one, please sign up here for the  

one-time-a-week BDR Newsletter. It only takes 30 seconds and will not flood your inbox. 

Return to The BDR Menu 

http://www.lightningprotection.com/collection-versus-prevention/
http://www.lightningprotection.com/wp-content/uploads/2013/10/WHITE-PAPER-CTS-ESE-Lightning-Rod_Final_093013.pdf
http://www.lightningprotection.com/wp-content/uploads/2013/10/WHITE-PAPER-CTS-ESE-Lightning-Rod_Final_093013.pdf
http://communicate.lightningprotection.com/acton/ct/1417/s-0047-1410/Bct/l-0013/l-0013:ff8/ct24_0/1?sid=4pHPFtvpk
http://communicate.lightningprotection.com/acton/ct/1417/s-0047-1410/Bct/l-0013/l-0013:ff8/ct24_0/1?sid=4pHPFtvpk
mailto:LightningDiva@lecglobal.com
http://lists.thebdr.net/mailman/listinfo/bdr
http://www.thebdr.net/

