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To: Secretary, NFPA Standards Council, 1 Batterymarch Plaza, Quincy MA  
     02169-7471 
Re: NFPA-780 – Proposed 2017 Edition TIA Log No.: 1209 
          Reference 1.8 New and Annex 
 
 
Sirs: 
 This letter is in the matter of the NFPA-780 2017 proposed new section 1.8 
and A.1.8.3. 
 
1. Our credentials as an objective consultant and educator on lightning safety 
issues spans more than 20 years. See www.lightningsafety.com and Linkedin 
(Richard Kithil) for further details. The National Lightning Safety Institute 
(NLSI) challenges certain claims presented to NFPA by OMNI LPS for the 
BCAT charge transfer system. 
 
2. OMNI LPS BCAT does not comply with the IEC Standard 62305 as            
stated. The claim that “the BCAT is suitable for the IEC 62305 standard” 
and “has been accepted as a viable technology under the IEC 62305 
standard” is not correct and is in error. 
        2.1 Section 5.2.1 of IEC 62305 recognizes air termination   
     designs in combinations of the following elements: 
   a) rods (including free-standing masts) 
   b) catenary wires 
   c) meshed conductors 
     The OMNI LPS BCAT does not comply with IEC 62305. 
        2.2 Section 5.2.2 of IEC 62305 cites acceptable positions for 
     the air termination system to include: 
   a) the protection angle method 
   b) the rolling sphere method 
   c) the mesh method 
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     The OMNI LPS BCAT does not comply with IEC 62305. 
 
3. The OMNI LPS BCAT YouTube video (see “Introducing ONMI LPS Co. 
Ltd.”) is self-described as “prevents lightning from occurring”. IEC 62305 P. 
7, Introduction states “There are no devices nor methods capable of 
modifying the natural weather phenomenon to the extent that they can 
prevent lightning discharges”. The OMNI LPS BCAT does not comply with 
IEC 62305. 
 
4. OMNI LPS Co. Ltd. describes Heary Brothers, manufacturer of streamer 
influencing systems. One such Heary Brothers design contain radioactive 
elements. IEC 62305 specifically disallows radioactive air terminals per 
their Section 5.2.1. Curiously, such radioactive designs are not prohibited by 
NFPA-780. 
 
5. This proposed equivalency standard would permit coverage by other 
streamer influencing technologies. It will imply NFPA endorsement of 
unconventional air terminal designs, contrary to the existing provision of 
NFPA-780 Section 1.1.3. 
 
6. Unconventional air termination designs similar to those of OMNI LPS 
Co. Ltd are variously known by such terms as Early Streamer Emitter and 
Charge Transfer (Dissipation) Systems. The field experience and scientific 
research for such unconventional designs is substantially less than that 
claimed by OMNI LPS Co. Ltd. In the interest of brevity, a small sampling 
is described below: 
 6.1   Adventure Island Lightning Incident: An In-Depth Report on the 
 Deadly Failure of an Early Streamer Emission Lightning Rod. See: 
 www.lightning-risk.org/pdfs/Hartono-Adventure-Island-Lightning.pdf 
 6.2 Biogas Plant explosion protected early streamer emission (ESE) 
 air  terminal.  See: 
 www.lightningsafety.com/nlsi_lhm/ESEFailure/ResultingBiogasPlant
 Explosion.pdf 
 6.3 ESE and Other Non-Conventional LP Systems. See: 
 www.iclp-centre.org/warning.html 
 6.4 Experimental Validation of Conventional and Non-Conventional 
 Lightning Protection Systems, William Rison IEEE. 
 See: www.lightningsafetyalliance.org/documents/ieee-panels.pdf 
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In conclusion, NLSI strongly objects to any inclusion by NFPA of the 
proposed TIA Log No. 1209. There is sufficient scientific and anecdotal 
information to suggest that lightning has its own agenda. Proposed methods 
to control to manipulate or to prevent its behavior must be regarded as 
combinations of Wishful Thinking, Psuedo-Science and Advertising. 
 
Sincerely, 
 
Richard Kithil Jr. 
Founder & CEO 
National Lightning Safety Institute (NLSI) 
 
December 3, 2015 
 
 
   
  
 
 
 
 
 
 
 ResultingBiogasPlantExplosion.pdf 
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Foran, Rosanne

Subject: FW: [National Fire Protection Association Blog] Coolidge M. Graves Jr. submitted a comment 
to "Comments sought on proposed Tentative Interim Amendments (TIAs) to NFPA 52, NFPA 
55, NFPA 68, NFPA 664, and NFPA 780"

Begin forwarded message: 

From: Typepad <donotreply@typepad.com> 
Date: December 18, 2015 at 5:08:15 PM EST 
To: djjbaio@gmail.com 
Subject: [National Fire Protection Association Blog] Coolidge M. Graves Jr. submitted a 
comment to "Comments sought on proposed Tentative Interim Amendments (TIAs) to 
NFPA 52, NFPA 55, NFPA 68, NFPA 664, and NFPA 780" 
Reply-To: reply-3P3O5HIMANZI_5H8KJRR3V7RF@typepad.com 

NFPA Today blog:   
http://nfpatoday.blog.nfpa.org/2015/12/comments-sought-on-proposed-tentative-interim-
amendments-tias-to-nfpa-52-55664.html 
 

 

 

A new comment from “Coolidge M. Graves Jr.” was received on the 
post “Comments sought on proposed Tentative Interim Amendments 
(TIAs) to NFPA 52, NFPA 55, NFPA 68, NFPA 664, and NFPA 780” 
of the blog “National Fire Protection Association Blog”.  

Comment: 
The submitter of TIA No. 1209 is clearly not aware of established U.S. 
Case Law, namely: Heary Bros. Lightning Protection Co.; Lightning 
Preventor of America, Inc.; National Lightning Protection Corp. 
[plaintiffs] vs. NFPA, Lightning Protection Institute, Thompson 
Lightning Protection Co., Inc., East Coast Lightning Equip. Co., Inc., 
et al. [defendants] (U.S. District Court for District of Arizona, Sept. 17, 
2005) Therein, the Court ruled that, based upon submissions and 
testimony, the "tests on which Plaintiffs base their advertising claims 
were not sufficiently reliable to establish that Plaintiffs' air terminal 
products provide an enhanced zone of protection within a specific, 
measurable radius and protection against lightning strikes in open 
spaces." (The Plaintiffs include entities noted in TIA No. 1209.) 
Further, the Court ruled "the Plaintiffs' advertising claims regarding 
the range of protection" and "claims of protection from lightning in 
outdoor settings are 'literally false' under Section 43(a) of the Lanham 
Act, 15 U.S.C. 1125(a)". The Plaintiffs were enjoined and restrained 
from advertising that they sell a lightning protection system providing 
a measurable zone of protection greater than NFPA 780, and from 
advertising that they sell an "improved", "enhanced", or "more 
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efficient" lightning protection system utilizing air terminals that rely on 
calculations of an enhanced range of protection." This injunction and 
order was ordered by the Court to be posted on the Plaintiffs' 
websites, which the Heary Brothers continue to do. Simply put, the 
presumption of restraint of trade is specious as it is based upon 
unreliable tests and idealized, unrealistic calculation. Not only should 
early streamer emissions systems, and their general ilk, remain 
without exception in NFPA 780 but the submission of TIA No. 1209 
should be forwarded to the U.S. District Court for the District of 
Arizona as it retains jurisdiction over this matter with respect to all 
Plaintiffs and Defendants of which the NFPA is one.  

 Commenter name: Coolidge M. Graves Jr. 
 Commenter email:  
 IP address: 162.58.82.136 
 Authentication: None 

Enjoy! 
The Typepad Team  

P.S.: Learn more about replying to comments. 

 

   

 
Typepad, Inc.  

10 Corporate Drive, Suite 300, Burlington, MA 01803  
Manage Notifications | Support | Terms of Service | Privacy Policy  
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Foran, Rosanne

Subject: FW: NFPA 780 TIA comments

‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Denton, Jeffrey R HNC [mailto: ] 
Sent: Friday, December 18, 2015 1:56 PM 
To: Tobias, John M CIV USARMY CECOM (US) 
Cc: Richard Kithil; Wales, Elaine M HQ; Zysk, Jeffrey T HNC 
Subject: FW: [EXTERNAL] NFPA 780 Is Under Attack Again ‐ Please Assist 
 
Dr. Tobias, 
 
Mr. Kithil forwarded the trailing email for comments, which are included in the table below (view in html format).  Thank 
you for permitting me to comment. 
 
No. 
Proposed Section 1.8 
Comment 
1 . 1.8.1 Technical Documentation. Technical documentation shall be submitted to the authority having jurisdiction to 
demonstrate equivalency, including without limitation equivalency based on the history of performance in the field. 
 
  
Is this consistent with how new technologies are demonstrated to be equivalent or better, regardless of the subject 
matter?  What is the time frame accepted by industry to demonstrate performance in the field? 
 
 2.  1.8.2 Approval. The system, method, or device shall be approved for the intended purpose by the authority having 
jurisdiction, including without limitation the NFPA, Underwriters Laboratories, Inc. and/or ANSI. 
 
 This statement is saying that NFPA, UL, etc. approve of this technology.  Regardless of the device's viability in the LPS 
arena, this is a false statement as these standard/code organizations do not approve non‐conventional LPS methods.  If 
the TIA is approved, the sentence should not claim acceptance by non‐participating organizations, but rather should 
stand on its own credence.  
 
 3.  1.8.3* Equivalent Compliance. The alternative system, method, or device approved as equivalent by the authority 
having jurisdiction shall be recognized as being in compliance with this standard. 
 
 It can't be compliant because it is not designed, installed per the standard.  The AHJ must accept the alternate system, 
and associated risks, own its own merit. 
 
 4.  Rationale for the Suggested TIA 
 
(a) Field Experience Indicates that the Bipolar Conventional Air Terminal Works to Reduce Lightning Strikes. 
 
The first reason for the suggested TIA is that the OMNI LPS technology works. The same rationale applies to all 
technologies having a track record of performance in the field. This can be seen as a matter of practical experience and 
observation. 
 
Is there data supporting this new technology when compared with a similar installation using conventional methods that 
would demonstrate an equivalence?  I think data must be provided as undisputed evidence the technology works as well 
as conventional methods.  
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5.  This usage would involve massive direct investments by Samsung, and that company wants to have the maximum 
protection for its operations. The restrictive nature of NFPA 780, currently written only to address the Franklin rod, is 
thus not only a major nontariff barrier to trade, it is also a major barrier to direct foreign investment into the United 
States. It cannot be in the public interest to put the massive Samsung investments at risk by precluding coverage of the 
OMNI LPS system under NFPA 780. 
 
This statement claims that Samsung's investment is at risk by not using the OMNI product.  Contrary, Samsung's 
investment is not at risk by using NFPA 780 compliant methods. 
 
6.  (b) The Short Term Emergency Situation Faced by the American Public Apart from the short‐term emergency faced by 
OMNI LPS is the overall emergency situation faced by the American public with regard to lightning strikes. 
 
There does not seem to be an emergency situation as perceived by the public, or the LPS community.  What is the 
definition of an emergency situation that warrants acceptance of a TIA? 
 
Best regards, 
 
Jeff Denton, PE 
US Army Corps of Engineers 
Engineering and Support Center 
Huntsville, AL 
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December 30, 2015 
 

Comments on the Tentative Interim Agreement (TIA) to Standard 780 
that is Proposed by Korean Electric and Power Company (KEPCO), OMNI 

LPS Co., Heary Bros. Lightning Co., Inc., and Lightning Master Corporation 
 

Comments By: Abdul M. Mousa, Ph.D., P. Eng., Fellow IEEE 
Vancouver, British Columbia, Canada 

 
 
 

A) INTRODUCTION 

1) The proponents of the subject TIA include two South Korean entities: KEPCO and OMNI.  
However, OMNI is the manufacturer of the device that is being promoted, which is called 
Bipolar Conventional Air Terminal (“BCAT”), and KEPCO is only a user. Hence OMNI is the 
real proponent. As stated in the TIA, BCAT is a Charge Transfer System (CTS).   

2) It should be noted at the outset that adopting the name “BCAT” for the subject device appears 
to be intentionally intended to mislead the reader in two ways: a) Omitting to mention in the 
name that it belongs to the discredited CTS category allows its promotion to fly below the radar 
without attracting the well-deserved condemnation which the lightning protection community 
attaches to CTS devices, and; b) Including the word “conventional” in the name deceives the 
reader into accepting it based on his/her trust in conventional lightning protection systems.  By 
the way, such use of misleading names is a common practice of the vendors of both CTS devices 
& ESE (Early Streamer Emission) lightning rods. 

3) The TIA is co-sponsored by two US companies:  

a) Heary Bros. Lightning Co., Inc. which has been infamous for its litigation against NFPA 
and others in its attempt to coerce NFPA to issue a standard for ESE lightning rods, and; 

b) Lightning Master Corporation which has been selling its brand of CTS devices for about 
30 years.   Lightning Master has been a low-key actor on the standardization front, as the 
CTS industry relied in the past on Roy Carpenter of LEA (Lightning Eliminators & 
Consultants) to lead the charge against both NFPA and the IEEE in his attempts to get 
them to issue a standard for CTS devices.  Same as the Heary Bros., the late Mr. 
Carpenter was infamous for his repeated attacks against NFPA, as he adamantly refused 
to accept the judgement of the scientific community that CTS theory is invalid. 

4) The premise behind the proposed TIA is that the CTS device named BCAT, the ESE devices 
of the Hearys, and the CTS devices of Lightning Master Corporation are “equivalent or superior” 
to the conventional lightning protection system that is described in NFPA 780.  NFPA ought to 
know at the outset that the above claim is absolutely false as the records of NFPA include 
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extensive evidence from past hearings that the claims of the vendors of both ESE lightning rods 
and CTS devices are invalid.  In contrast, the records of NFPA also include extensive evidence 
that establishes the validity of the conventional lightning protection system that is described by 
NFPA 780.  With the above facts established by hundreds of documents, only a few important 
ones are cited hereafter to settle the issue of “equivalency”.  Also, to ensure that no one forgets, 
NFPA’s record of rejecting both CTS and ESE devices is summarized. 

 

B) The Invalidity of the Claims Regarding CTS & ESE Devices in General 

In this section, two landmark scientific reviews that dealt with both ESE & CTS devices will be 
first listed, followed by studies that dealt with ESE lightning rods, then by studies that dealt with 
CTS devices. 

1) In 2002, a review of both CTS & ESE devices was conducted by two of North America’s 
foremost experts on lightning: Professors Martin Uman & Vladimir Rakov of the University of 
Florida [1].  They concluded that the claims behind both technologies are invalid. 

2) In 2011, the subject of non-conventional lightning protection systems was again reviewed by a 
Working Group of CIGRE (International Conference on Large Electric Power Systems) [2].   
They again confirmed that the claims behind both ESE & CTS devices are invalid.  That recent 
review is conclusive of the issue as the subject CIGRE Working Group including 16 renowned 
lightning experts from nine countries, namely (in alphabetical order):  

M. Bernardi (Italy);  
C. Bouquegneau (Belgium);  
Vernon Cooray (Sweden);  
G. Diendorfer (Austria);  
M. Fernando (Sweden);  
M. Ishii (Japan);  
T. Kawamura (Japan);  
C. Mazzetti (Italy);  
C.A. Nucci (Italy);  
A. Biantini (Brazil);  
F. Rachidi (Switzerland);  
V. Rakov (USA);  
T. Shindo (Japan);  
H. Torres (Colombia);  
S. Visacro (Brazil), and; 
S. Yokoyama (Japan). 
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3) The question of validity of a proposed new technology is assumed to be settled by canvassing 
the opinion of independent scientists, rather than via litigation.  However, vendors making false 
claims usually keep repeating them regardless of how many times they are proven to be wrong.  
That is why litigation is helpful in that the vendor will be ruled to be argumentative, will be 
stopped from making further arguments, and a binding ruling will be issued.  Such a ruling 
against ESE technology was issued in an action that was started by the Hearys and other 
proponents of ESE devices, but ended backfiring against them. 

4) The subject court order was issued by the US District Court for Arizona on 7 October 2005 
[3].  It prohibited the vendors of ESE devices from claiming that the protective range of their 
devices exceeds that of a Franklin rod.  The Order rests on a finding that the said claim is 
“literally false” under provisions of the Lanham Act that prohibits false advertising.  Since ESE 
technology rests on the subject discredited claim, it follows that ESE technology is invalid. 

5) ESE systems rest on the claim that an ESE device generates a long upward streamer that acts 
as an extension to the air terminal, thus extending its attractive range.  Since the 1930’s, it has 
been possible to record the step-by-step development of the lightning discharge by using Boys 
camera (or a streak camera).  Hence it has always been possible to show the existence of early 
streamers, by photographing them, if ESE devices indeed generated such streamers.  It is 
amazing that ESE vendors allowed the related dispute to drag on for decades instead of simply 
settling it by producing Boys/streak camera photos of the claimed early streamers. 

6) During the NFPA hearing of 18 July 1995 which was held to discuss the NIST report, the 
undersigned (Mousa) challenged ESE vendors to produce photos of their claimed early 
streamers.  In this connection, a paper that elucidates this point was made part of the record of 
the hearing [4].  The fact that ESE vendors declined to take that challenge over the last 20 years 
establishes that they know that their claim is invalid. 

7) While conducted by persons who are not experts in lightning protection, two of NFPA’s own 
independent reviews confirmed the lack of evidence that ESE devices have a larger protective 
range than that of Franklin rods. Those reviews are as follows: 

a) The 1995 review by Richard J. Van Brunt of NIST (National Institute of Standards and 
Technology) [5] 

b) The 1999 review by the panel of Dr. John L. Bryan, Richard Biermann and Glen 
Erickson. 

8) Moore et al. did field tests on both ESE devices and Franklin rods in New Mexico [6].  They 
found that lightning struck the Franklin rods (with blunt tips) and did not strike the nearby ESE 
devices.  This showed that the claim that ESE devices have a larger protective range was invalid. 

9) ESE devices with their triggering devices were developed to replace the radio-active lightning 
rods that were previously used for several decades.  That development became necessary when 
radio-active lightning rods were banned, as whatever benefit is provided by them was judged not 
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to justify the related nuclear pollution.  In this connection, it should be noted that K.P. Heary, 
J.R. Gumley and others co-authored a paper on radio-active lightning rods in 1989 [7].  That 
paper was severely criticized for invalidity of the related test set-up.  Most importantly, field 
experience with radio-active lightning rods proved that they did not work.  ESE devices are 
similar to radio-active lightning rods except that the ionization at the tip is generated by an 
electrical circuit instead of by radio-active material. Hence the proven failures of radio-active air 
terminals imply that ESE devices are similarly ineffective. 

10) Unlike Franklin rod systems, the vendors of ESE devices have been promoting their use for 
protecting recreational areas (stadiums, amusement parks, etc.), thus inducing their owners not to 
evacuate those facilities during thunderstorms.  With the claim behind ESE devices being 
invalid, injury and/or death incidents were destined to occur to the occupants of those facilities.  
Three such incidents indeed occurred during 2012 and are documented hereafter: 

a) A report dated March 2012 by Hartono & Robiah describes how an athlete was killed 
by lightning while practicing in a stadium in Malaysia [8]. The stadium was equipped 
with an ESE device and the fatality occurred within its claimed zone of protection. 

b) A report dated September 2012 by Hartono & Robiah describes a lightning incident 
that occurred at SeaWorld theme park in Orlando, Florida [9]. The victim was a visitor 
and he received a lightning shock but survived. The facility was equipped with ESE 
devices and the location of the incident was well within the claimed zone of protection of 
the ESE devices. 

c) A fatal lightning incident occurred during September 2012 at Adventure Island theme 
park in Tampa, Florida [10]. The victim was an employee (a lifeguard) and he was killed 
while on duty. The report about that incident states that the facility was equipped with 
ESE devices and that the fatality occurred within the claimed zone of protection. 

11) The idea of using multiple point discharge to neutralize cloud charges was first suggested by 
Czech scientist Prokop Divisch in 1754.  The systematic commercialization of that concept 
started in 1971 by Roy Carpenter of LEA (Lightning Eliminators & Consultants).  If true, the 
proposition that structures can be protected by eliminating potential lightning strikes to them 
would be hugely advantageous.  Hence NASA, the US military and other US government 
agencies commissioned field and theoretical studies to evaluate the subject concept.   A 
conference was held during November 1975 to discuss results of the commissioned studies, and 
its proceedings were published by Office of Naval Research in January 1977 [11].  The 
conference concluded that Dissipation Array Systems (DAS), which were later renamed Charge 
Transfer Systems (CTS) did not work.   

12) The above findings conclusively proved the invalidity of DAS/CTS systems about 40 years 
ago, as the proceedings included papers by W.R. Durrett, Welby T. Risler, J.R. Stahmann, R.J. 
Wojtasinski, M. Forstrom, Professor C.B. Moore, S.K. Llewellyn, Dr. E.E. Olson, Dr. R.B. Bent, 
Dr. R.H. Golde, and Dr. M.F. Stringfellow.  One of those papers reported comparative field 
observations on similar towers, some equipped with DAS and some without them [12], and it 
was found that installing DAS did not change the frequency of lightning strikes to the towers.  
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The presentation of the papers was followed by an open discussion of DAS that included 
contributions from the above authors and also from other renowned lightning experts including: 
Dr. B.J. Christian, Dr. Arthur A. Few, Professor Leonard B. Loeb, Dr. Seville Chapman, Hans 
Dolezalek, Dr. Ernesto Barreto, William Jafferis, Lothar H. Ruhnke, Dr. Bernard Vonnegut, 
Professor Marx Brook, Dr. George Freier, Ralph Markson and Heinz W. Kasemir. 

13) DAS were initially promoted for use on tall towers.  However, after CTS vendors saturated 
the related market with their devices, they sought to sell them to power companies for 
application to substations and power lines.  Mousa then published his 1998 paper which showed 
that no benefit would be gained by applying CTS devices to substations or power lines [13].  
Mousa also showed that the apparent success of CTS devices in some causes was not because 
they eliminated the natural downward lightning flashes, but rather because they suppressed the 
generation of the upward flashes that are induced by nearby cloud-to-cloud and cloud-to-ground 
lightning flashes.  That suppression is a geometrical effect arising from the hemi-spherical shape 
of DAS that modifies the needle-shape of the top of the tall tower.  As shown later herein, the 
OMNI air terminal produces a geometrical effect similar to that of DAS, but to a lesser degree. 

14) In 1989, the US Federal Aviation Administration (FAA) tested CTS devices at three US 
airports [14].  They concluded that the claims behind those devices were invalid.  Because of 
threats of legal action from Roy Carpenter/LEA, the FAA report can only be obtained via a 
Freedom of Information application. 

15) In addition to his attacks against NFPA, Roy Carpenter attempted to get the IEEE to issue a 
standard for CTS devices.  In this connection, the Power Engineering Society of the IEEE held a 
session to discuss CTS technology as part of its 2003 Annual Meeting that was held in Toronto, 
Ontario, Canada.   Roy Carpenter, his employees and consultants participated in the session and 
the opposing point of view included presentations by Professor Bill Rison, Dr. W.A. Chisholm 
and Abdul Mousa.  Mousa’s presentation [15] showed that Roy Carpenter kept changing the 
theory behind his CTS devices every time scientists proved that his theory was invalid, all 
without ever admitting that scientists were correct regarding the invalidity of his prior abandoned 
theories. 

16) As of 1999, 270 of Roy Carpenter’s CTS devices were installed on FedEx facilities at 
Memphis Airport, Tennessee, USA.  For many years, the salesmen of LEC used a plot of the 
lightning strikes to the Memphis Airport area to claim that their devices were effective in 
eliminating lightning.  Their submission was that the plot showed a “hole”, thus proving that the 
area protected by CTS devices was free from lightning strikes.  LEC’s “evidence” was shattered 
during the ICLP 2004 conference when Professor E.P. Krider presented new data covering a 
longer observation period.  As was expected, “the LEC hole” completely disappeared [16].  By 
the way, thousands of Carpenter’s CTS devices were sold based on the above claim that turned 
out to be false. The fact that a concentration of 270 CTS devices failed to prevent lightning 
further confirms that a single device cannot do it. 
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C) Invalidity of the Claim of OMNI et al. in Particular 

1) The claims of the Heary Bros. have been the subject of a decade-long proceedings and 
litigation before NFPA, and they have been repeatedly rejected.  Hence it is sufficient to refer the 
reader to the summary of those proceedings that is given in section (D) herein. 

2) Fig. 1 shows the CTS device of Roy Carpenter/LEA that has been the subject of the extensive 
investigations that proved the invalidity of the underlying claim.  Fig. 2 shows the typical CTS 
device that is being promoted by Lightning Master Corporation.  If the claimed effect is due to 
extent of the generated point-discharge, then the device of Lightning Master Corporation is 
apparently inferior to Carpenter’s device that has already been proven to be ineffective.  It 
follows that the device of Lightning Master Corporation has in effect also proven to be 
ineffective. 

3) As stated in paragraph 13 of section (B) above and as can also be seen from Fig. 1, installing 
Carpenter’s CTS/DAS device changes the needle-shape geometry of the top of the tall structure, 
thus suppressing the potential induced upward flashes in some cases.  Comparing Figs. 1&2 
shows that the device of Lightning Master Corporation is inferior to Carpenter’s DAS where the 
change to the geometry of the top of the structure is concerned.  Again since DAS has been 
proven to be ineffective, it follows that the air terminals of Lightning Master Corporation have in 
effect also been proven to be ineffective. 

4)  In support of its claim that its BCAT device has a scientific basis, OMNI cites five so-called 
“IEEE papers”.  As a reviewer of IEEE manuscripts for about 25 years, the undersigned wishes 
to provide the following clarifications: 

a) The IEEE is an umbrella organization for 39 technical societies, each having a defined 
scope of electrical or electronic engineering.  Only two of those societies deal with 
lightning, namely: 

i) The Electromagnetic Compatibility (EMC) Society, which publishes the 
Transactions on Electromagnetic Compatibility. 

ii) The Transmission & Distribution (T&D) Committee of the Power Engineering 
Society, which publishes the Transactions on power Delivery. 

b) In recent years, it has been a well-known trick of the authors of questionable lightning 
protection papers to try to get an IEEE label for their work by submitting their 
manuscripts to a society that does not deal with lightning.  With the reviewers in such 
cases being not competent in the subject matter, mediocre works often end being 
accepted.  That is more likely to occur where the authors use deceptive names for their 
devices as OMNI did.  Please see paragraph (2) of section (A) above.  On the other hand, 
if those same manuscripts were submitted to EMC or Power Delivery Transactions, they 
would definitely be rejected.  In summary, the IEEE label on the subject five OMNI 
papers, which were published in the Transactions on Magnetics, is nothing but a fake.     
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Fig. 1. The CTS/DAS device of Rpy Carpenter/LEA. 

 

    
Fig. 2.  A typical photo of the air terminals of Lightning Master Corporation. 
 

 

   
Fig. 3. Photo of OMNI’s BCAT device. 
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c) In connection with the above, according to the web site of the IEEE (www.ieee.org), 
the field of interest of Magnetics Society is stated to be: “The fundamental development, 
design, and application of magnetic devices including magnetic materials and 
phenomena”.  The question is: Would any credible author of a lightning protection 
manuscript seek endorsement of his work from such a group that is irrelevant to his 
work? 

d) The above trick was also previously used by Don Zipse, who is believed to have then 
been acting at the behest of Roy Carpenter, in his attempt to get an IEEE technical group 
to sponsor his request for a project for a standard on CTS devices.  In this connection, 
Zipse evaded both the EMC and the T&D groups who have expertise in lightning, and 
targeted the Industrial Applications Society (IAS) instead.  To facilitate this, he called his 
project: Standard for Lightning Protection System Using the Charge Transfer System for 
Industrial and Commercial Installations.  That name was also deceptive because the 
application of CTS devices to industrial & commercial installations is not any different 
from applying them to any other type of facility.  Zipse first sought approval from the 
Standards Subcommittee of PCIC (Petroleum and Chemical Industry Committee) of the 
Industrial Application Society.  While PCIC people are not experts in lightning, they are 
users of lightning protection devices and hence they have some knowledge of the matter.  
Zipse’s request was defeated 17 to 9 during the 12 September 2000 meeting of the above 
PCIC Subcommittee.  He then sought endorsement from the Grounding Subcommittee, a 
group which has nothing to do with lightning and is stacked by friends whom he made 
during his many years of membership in that group.  That was how the infamous IEEE 
standards project on CTS devices was initiated.  

5)  OMNI also cited an ICLP 2014 paper in its attempt to show that its BCAT device has a 
scientific basis.  As a frequent participant in the conferences of ICLP, including attending the 
2014 Shanghai conference, the undersigned wishes to offer the following clarifications: 

a) The objective of ICLP is to stimulate research on lightning.  As such, a paper is 
accepted provided that it has some nominal amount of technical content.  As such, the 
technical level of the presented papers varies widely.  As discussed in paragraph (2) of 
Section A above, the likelihood of accepting a marginal manuscript increases where the 
authors use the deceptive tactics which OMNI used.    

b) OMNI’s citation of the subject ICLP 2014 paper is sloppy and incomplete.  The proper 
citation is given in [17], and a photo of BCAT is given in Fig. 3.  Based on these, 
OMNI’s claim is apparently invalid as discussed hereafter.    

6) Referring to Fig. 3, the generation of charge by BCAT is said to arise from the difference in 
potential between its two circular electrodes under the effect of the cloud charges.  If the claimed 
effect of BCAT is presumed to be governed by extent of the generated corona, then comparing 
Figs. 1&3 indicates that BCAT is inferior to Carpenter’s DAS.  Since the claim behind DAS has 
already been proven to be invalid, it follows that OMNI’s BCAT is also ineffective. 
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7) As stated in paragraph 13 of section (B) above and as can also be seen from Fig. 1, installing 
Carpenter’s CTS/DAS device changes the needle-shape geometry of the top of the tall structure, 
thus suppressing the potential induced upward flashes in some cases.  BCAT can have a similar 
effect because of the circular shape of its top electrode.  However, that effect is inferior to that of 
DAS because the diameter of DAS is larger.  Again, with the claim behind DAS having been 
proven to be invalid, it follows that OMNI’s BCAT is also ineffective. 

8) Fig. 4 shows the test set-up that was used for BCAT.  The DC flashover voltage to the air 
terminal was measured by energizing a plate electrode placed 20 cm above the top of the 
electrode.  When flashover occurs from a downward lightning leader, which is typically 3 km 
long, the equivalent “upper electrode” in that case is actually a long rod rather than a horizontal 
plate.  Hence the gap configuration used in testing BCAT is invalid.  By the way, the same 
configuration was used by Heary, Gumley et al. in testing their radio-active lightning rods in 
1989 [7], and the discussers then told them that their test set-up was invalid.  The above indicates 
that the authors of the ICLP BCAT paper do not understand the physics of lightning, and have 
not even read the related literature. 

 

   

 

Fig. 4. The test set-up used for BCAT. 

 

9)  The apparent lack of knowledge of the literature by the authors of the ICLP BCAT paper is 
evidenced from its list of references which includes only five items: three of the BCAT papers 
that were published in the IEEE Transactions on Magnetics, plus two papers by an author who 
has no status within the scientific community, namely Mr. Don Zipse.  

10) The result of the above OMNI test was that the flashover voltage to BCAT was found to be 
14% higher than the flashover voltage to a Franklin rod.  In practical terms, this is an 
insignificant amount and would not justify claiming that a single BCAT air terminal installed 
atop of a structure would be equivalent or superior to the many Franklin rods that are applied 
according to NFPA Standard 980.  Hence the above test proves nothing even if we ignore the 
fact that test set-up is invalid. 
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11) The 2014 ICLP paper states in its CONCLUSIONS that further research, including field 
tests, is needed “to obtain credible data regarding the performance of BCAT”.  That is a far cry 
from OMNI’s claim in its TIA that its BCAT is not only proven, but is also superior compared to 
the conventional lightning protection system that is described in NFPA Standard 780. 

D) NFPA’s Record of rejecting ESE Lightning Rods [18]  

1) January 1991: The Technical Committee on Lightning Protection Systems using Early 
Streamer Emission Air Terminals was formed and, as was expected, it was dominated by 
vendors of ESE devices from France, USA, and also Australia. 

2) Fall 1993: Proposed   NFPA  781,  Standard for Lightning Protection Using Early 
Streamer  Emission Air Terminals, was published  for  public review  and comment  in the  
Meeting  Technical Committee  Reports.   T h a t  d o c u m e n t  m o s t l y  c o p i e d  t h e  
F r e n c h  s t a n d a r d  o n  E S E  d e v i c e s .  R e l y i n g  o n  c o n t r o l l i n g  m a j o r i t y  o f  t h e  
v o t e s  o n  t h e  C o m m i t t e e ,  E S E  p r o p o n e n t s  arrogantly refused to provide any 
substantive answers to the comments of the critics, including those of the undersigned. 

 
Fig. 5. Comparison between ESE and conventional lightning protection systems  
           according to a manufacturer of ESE devices (ERICO). 
 
3)  Referring to Fig. 5, an ESE system usually consists of a single air terminal and a single down 
wire.  Compared to the Conventional System, this constitutes a huge reduction in the numbers of 
air terminals, down wires and ground rods. In effect, the ESE system relies on the presumption 
that the ESE device has some magic powers that makes its attractive range huge compared to 
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that of a Franklin rod.  Of course, any one making such a wild claim is expected to prove it, but 
none was provided in draft Standard 781. 
4) November 1993: Draft NFPA 981 was presented to the m e m b e r s h i p ,  a n d  t h e y  
voted to return the document to committee.  During the related discussions, the critics of 
ESE devices alerted the NFPA membership to the wild nature of the claims of the vendors 
of ESE devices, which are represented by Fig. 5, and that information campaign 
presumably affected the outcome of the vote.   

5) ESE proponents claimed that the above information campaign improperly influenced result of 
the vote, even though the subject campaign did not involve any false representations.   Hence, 
following the November 1993 meeting, t h e y  f i l e d  a  c o m p l a i n t  i n  w h i c h  t h e y  
r e q u e s t e d  t h a t  the Standards Council reject the vote of the A ssociation membership and 
instead, immediately issue proposed NFPA 781.   

6) 12 January 1994, D #94-11: The Standards Council concluded that the vote of the 
membership recommending the return of the document to committee indicated that "the 
consensus necessary to issue the document bas not yet been achieved."  The Council further 
concluded that this lack of consensus derived from "genuine and legitimate questions on 
whether the ESE technology has been adequately demonstrated to be effective."  Recognizing 
the controversial nature of the matter, the Council deferred ruling on the issuance of  the  
proposed   document  in  order  to  allow  for  an  independent  third  party   review  of  the 
information currently   available regarding the  ESE  concept. 

7) 3 May 1994: The Hearys et al. appealed the above decision to the NFPA Board of Directors, 
but their appeal was dismissed. 

8) Thereafter,  the  Fire  Protection   Research  Foundation   arranged  for  the  National   
Institute of Standards and Technology (NIST) to perform  the independent third-party review 
t h a t  w a s  requested  by the  Standards  Council.    

9 )  Apr i l  1995 :  NIST's final report became available. 

10)  18 July 1995: Standards Council held a hearing to consider   the NIST report. (The 
undersigned participated in that hearing.)  Following the hearing, the Council issued a 
decision concluding that, based on the NIST report and other information which bad been 
presented to the Council, the proposed NFPA 781 should not be issued. T h e  C o u n c i l  
a l s o  v o t e d  t o  d i s c h a r g e  C o m m i t t e e  7 8 1 .  In arriving at this conclusion, the 
Council noted as follows:  

“Proposed  NFPA  781  is based on  the assumption  that  ESE terminals 
provide  a greater  zone  of  protection   than  conventional   terminals.  It was 
undisputed, moreover, that proposed NFPA 781 would permit ESE systems  
using far fewer terminals  and  far  greater  spacing  between  terminals  than  
in  a  comparable conventional system  installed according to  NFPA  780.    
Given the absence of reliable evidence that those ESE terminals offer an 
increased zone of protection over that of conventional terminals, it seems clear 
that a sound technical basis for proposed NFPA 781 has not been 
demonstrated.” 
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11) 7 December 1995: Hearys Bros. et al. appealed to the Board of Directors, but their appeal 
was dismissed. 

12) 1996: Heary Bros. Lightning Protection Co.  Inc., Lightning Preventor of America, Inc., and 
National Lightning Protection Corp. (the principal ESE proponents) launched legal action 
against NFPA and some manufacturers of conventional lightning protection systems. 

13) In 1998, the principal ESE proponents offered to drop the litigation against NFPA if the 
Standards Council agreed to conduct a do novo review of ESE systems, and reopen the 
proceedings for the issuance of a standard for ESE Lightning Protection Systems. 

14) 8 October 1998:  T h e  S t a n d a r d s  C ouncil voted to grant the request o f  H e a r y  
B r o s .  e t  a l . :  D #98-40.  Pursuant to that decision and the terms of the Settlement 
Agreement, the Council authorized the creation of an independent panel to consider t h e  
information submitted by any interested persons and to issue a report concerning ESE lightning 
protection technology to the Standards Council. The panel was charged with addressing the 
following issues, and any other issues it deemed relevant: (1) whether the ESE lightning 
protection   technology is scientifically and technically sound; and (2) whether the ESE 
lightning protection technology is supported   by adequate scientific theoretical basis and 
laboratory testing.  The panel was chaired by Dr. John L. Bryan, and he chose the following 
as additional panel members: Richard Biermann and Glenn Erickson.   After soliciting public 
input, the Panel developed its Report (Bryan Panel Report). 

1 5 )  3 0 September 1999: The Standards Council received the report of the Bryan Panel and 
voted to make the Report, and any material submitted to the panel in connection with the 
Report, available for public review and comment. It should be noted here that the Bryan 
Panel concluded that there did not appear to be an adequate theoretical basis for the claimed 
enhanced areas of protection, with limited down conductors and grounding system. 

16) 27 April 2000: The Standard Council held a hearing to consider the Bryan Report and 
related requests.  The Council was required to make the determination in accordance with the 
NFPA's rules and regulations as to whether to issue an NFPA standard for ESE lightning 
protection   technology.   

17) 28 April 2000: The Standards Council issued its final rejection of ESE 
technology: Agenda item No. SC#98-113, Decision No.: D#00-13.  In its decision, 
Council urged the proponents of E S E  or any other  alternative lightning protection 
technologies not  currently served by NFPA  780 to petition  the Council whenever they  
believe that  the case can be made that the technology has been sufficiently  validated to 
permit  meaningful standards development.    

 

E) NFPA’s Record of rejecting CTS Technology [19], [20] 

1)  April 1988: The Standards Council met with Roy Carpenter of LEA (Lightning Eliminators 
& Consultants) and recommended to him that the controversy regarding DAS (Dissipation 
Array System) be settled by having the underlying concept evaluated by an Independent, 
technically competent third party who could explain the theory of the system in a 
reasonably scientific fashion.   
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2)  7 April 1989: During its meeting in Ashe.ville,  N.C., the Standards Council heard the 
complaint of Roy Carpenter/LEC regarding the refusal of Committee 78 to include DAS in the 
1989 edition of NFPA 78, Lightning Protection Code.  Council denied Carpenter’s complaint, 
because of the lack of sufficient technical justification for the underlying concept: Council 
Agenda item No. 88-39 

3) October 1991: The Standards Council denied a request from Roy Carpenter to establish a 
project for DAS: Council Agenda Item No. 90-29b. 

4)  20 July 2000: During its meeting in Vancouver, BC, the Standards Council considered 
a  request from Roy Carpenter/ LEC that the Council establish a project to address Lightning 
Protection using DAS.  (The undersigned participated in that meeting.) Council voted to deny 
that request because of the lack of demonstrated technical validity or need: Agenda Item 00-
60, Decision No. 00-61. 

5) 10 January 2002: During its meeting in New York, N.Y., the Standards Council voted not 
to approve a request from Roy Carpenter/LEC that the Council proceed with the 
establishment of a new Project on Dissipation Array Systems, because there was a lack of 
demonstrated need for and technical substantiation of a new project: Decision No.: 00-61. 

6)  October 2004: Roy Carpenter submitted a new application to NFPA requesting that the 
Standards Council establish a project for DAS/CTS. 

7) 14 January 2005: The Standards Council voted to deny Carpenter’s request.  Council stated 
that its decision was guided by Council’s approach to standards development for conventional 
and ESE lightning protection systems.  Under that approach, the Council has required a 
showing that there is an ample basis in the scientific and technical literature for 
meaningful standards development activities for those systems.  The Council has 
generally required that showing to be made through submission of an independent 
review and analysis from a reliable source demonstrating the validity of the basic 
technology and science underlying the lightning protection system under review. 

8) 12 May 2005: The Board of Directors found the appeal of Roy Carpenter to be without merit, 
and hence dismissed it. 

9) In addition to the above, Mr. Don W. Zipse, who is believed to have been acting at the behest 
of Roy Carpenter, made a failed attempt to get IEEE Standards Association to issue a standard 
for CTS.  An overview of that matter follows: 

a) Zipse needed to have his project sponsored by some technical group of the IEEE.  The 
related deception was discussed in paragraph (4)(d) of section (C) herein. 

b) Once the above was accomplished, IEEE Standards Association (IEEE-SA), which is 
an administrative entity that does not deal with technical matters, was set to approve 
Zipse’s project.  This was facilitated by Zipse’s claim that the lightning strike data to the 
Memphis airport area proved that the CTS devices that were installed on FedEx’ facilities 
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prevented lightning.  As discussed in paragraph (16) of section (B) above, that claim was 
also false.   

c) On 7 December 2000, the Standards Board of IEEE-SA approved Zipse’s project 
(PAR 1576) for a 4-year period ending in December 2004.  That decision attracted wide 
opposition from lightning experts worldwide, as well as from other concerned members 
of the IEEE. 

d) Zipse failed to complete his project within the authorized 4-year period.  He hence 
applied for an extension, and this also attracted wide opposition.  In view of this, the 
granting of an extension was made subject to several conditions. 

e) Mr. Zipse failed to meet the set conditions, and this led to cancellation of his project on 
20 March 2005.  The related memo from Rona Gertz, Manager, IEEE-SA Governance, to 
Don Zipse is enclosed at end of this document. 

 
F) Claim of Urgency of the Applicants 

1) Lack of inclusion in standards has not stopped the vendors of ESE & CTS devices from 
flooding the market with their products.  Actually, both groups of vendors, in their attempts to 
persuade NFPA to issue standards for their devices, had bragged in the past about having 
“thousands of satisfied customers”.  Tens of thousands of additional sales of both CTS & ESE 
devices materialized, and continue to materialize, after NFPA refused to issue standards for those 
devices.   

2) Further to the above, OMNI itself stated that it managed to sell its BCAT to 9,000 customers 
(in South Korea) without being covered by a standard. 

3) In view of the above, the claim that being not included in NFPA standard 780 is preventing 
the applicants from selling their devices, whether to government agencies or others, is false, as 
they can do it just by working harder on misleading potential buyers.  It is true, however, that 
they cannot, and will not be able, to sell their devices to organizations that have staff who are 
knowledgeable on the subject of lightning protection, and hence the subject devices will be 
rejected regardless of whether they are covered by NFPA Standard 780 or not. 

4) I understand that TIA’s are only intended for emergency matters that immediately 
and gravely affect public safety.  On the other hand, the contrary is true in this case 
because, as discussed herein, both ESE lightning rods and CTS devices, including 
OMNI’s BCAT, pose a hazard to life and property. 

 

G) Discussion 

1) In its refusal to establish a project for DAS/CTS devices during January 2005 [19], the NFPA 
Standards Council clearly stated what would constitute a valid basis for including a device or 
technology in a standard: 
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The Standards  Council requires a showing that there is an ample basis in the 
scientific and technical literature for meaningful standards development activities for 
those systems.  The Council has generally required that showing to be made through 
submission of an independent review and analysis from a reliable source 
demonstrating the validity of the basic technology and science underlying the lightning 
protection system under review.  The above is in line with Council’s approach to 
standards development for conventional and ESE lightning protection systems. 

The above criterion that has been adopted by the NFPA Standards Council has not been satisfied 
by OMNI’s BCAT, the Hearys’ ESE devices, nor by the CTS devices of Lightning Master 
Corporation.  

2) In response to the refusal of the NFPA Standards Council to issue a standard for ESE devices, 
the Hearys claimed that no scientific basis existed for conventional lightning protection systems, 
and that Standard 780 should hence be dropped.  That claim was absolutely false, and the Heary 
Bros. ought to have known that, as the literature then included a very large number of papers 
dealing with the theory regarding the placement of the conventional lightning protection devices.  
In any case, the demand of the Hearys led to proceedings regarding documenting the basis of 
conventional lightning protection systems [21].  Many submissions were then received by NFPA, 
the principal one being a report from the users of Standard 780 within agencies of the US 
Government [22].  The authors of that report included the following experts: M. Tobias, C. L. 
Wakefield , L. W. Strother, V. Mazur, J. Covino, R. Fredlund, H. Christian, Jr., M.  
Bateman, K. Jordan, and G. Hales.  During the NFPA hearing that followed, the Hearys 
rejected the above report and there was no end to their arguments regarding what would 
constitute a valid basis for including a design method or a device in a standard [21]. Now 
that the Hearys and their OMNI and Lightning Master Corporation allies are seeking to get 
their devices sanctioned by NFPA Standard 780, it is in order that NFPA hold them to the 
same standard of proof which they advocated in 2001.   

3) The criterion for standardization that is being advocated by the proponents of the subject 
TIA boils down to the following: It should be up to any vendor, based on so-called 
“performance records” which it only holds and controls, to decide whether its devices should 
be sanctioned by the standards of NFPA. In addition to being absurd on its face, and also in 
violation of established principles regarding conflict of interest, that “free for all” approach 
would in effect nullify all the standards development procedures of NFPA, as well as those 
of all other standards developing organizations. 

4) In connection with the above, it should be noted that ERICO previously claimed that the 
performance records of its Dynasphere device proves effectiveness of its ESE system.  That 
claim was put into question because ERICO’s records rested on using lightning counters 
(inserted in the down wires) that were proven to be unreliable [23].  Specifically, it was 
shown that the readings of those counters can be advanced just by lightly tapping on them by 
a pair of pliars, and without any electrical current passing through them.    
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5) There is nothing in NFPA 780 that mandates use of the standard, and it is not a code.  As the 
scope of the document clearly states, it's a standard that prescribes the installation of a “Franklin” 
or “Conventional” lightning protection system if one chooses to do so, and it specifically 
exempts itself from specifying systems other than the stated scope.  The decision to specify a 
780-compliant system in the first place rests with the owner or Authority Having Jurisdiction 
(AHJ).  Hence the demand of the applicants that the matter be left to the discretion of the AHJ is 
already met. 

6)  The applicants allege that the current version of NFPA 780 is the result of the domination and 
control of technical committees by parties who, due to their roles as manufacturers, distributers, 
installers, or consultants to the Franklin rod lightning protection system, have a vested interest in 
the sole technology that version of the standard permits.  That worn-out argument was previously 
raised by the Hearys et al. in their litigation against NFPA and others, and the court already ruled 
against the Hearys et al. on this matter [3]. 

7) The subject TIA is misleading in stating that OMNI’s BCAT is sanctioned by IEC 
Standard 62305.  This is because they are actually referring to the corresponding 
CENELEC (European) norm, the corruption of which has been led in recent years by 
the French manufacturers of ESE devices.  In this connection, it should be noted that 
the Scientific Committee of ICLP repeatedly expressed its opposition to the above, 
but its protests fell on deaf ears as CENELEC’s administrators took over the process 
and they excluded lightning experts from the matter.  Hence the subject 
European/CENELEC norm has no credibility from the technical point of view. 

8)  With the claim of equivalency having been discredited, there is no basis to claim 
that the rules of the World Trade Organization (WTO) have been violated because of 
the inability of the Applicants to get the US Government agencies to accept their 
false claims. 

 9)  It is absurd to suggest that potential investment by Samsung in semi-conductor 
chip facilities in Texas rests on what type of lightning protection system is to be used 
to protect that facility.  For the cost of such a system is probably less than 1% of the 
cost of the facility.  Further, with ONMI’s claim shown to be invalid, it is in 
Samsung’s own interest not to use BCAT, and to use the NFPA 780 system instead.  
The above argument similarly applies to OMNI’s claim regarding potential 
application of BCAT to airport facilities. 

10) As I understand it, TIA’s are only intended for emergency matters that 
immediately and gravely affect public safety.  On the other hand, 

a) The hazard posed to life and property by ESE devices, including those of 
Heary Bros. Lightning Co., Inc., is already extensively proven, and; 

Page 16 of 21



Page 17 of 21



REFERENCES 
 

[1] M.A. Uman, V. Rakov. (December 2002). “A critical review of non- conventional 
approaches to lightning protection”, Bulletin of the American Meteorological Society, 
pp.1809-1820. 

[2] CIGRE Working Group C4.405, Chair: V. Cooray (Sweden), Members: M. Bernardi 
(Italy), C. Bouquegneau (Belgium), G. Diendorfer (Austria), M. Fernando (Sweden), M. Ishii 
(Japan), T. Kawamura (Japan), C. Mazzetti (Italy), C.A. Nucci (Italy), A. Biantini (Brazil), F. 
Rachidi (Switzerland), V. Rakov (USA), T. Shindo (Japan), H. Torres (Colombia), S. Visacro 
(Brazil), S. Yokoyama (Japan).  (October 2011). “Lightning Interception: Non Conventional 
Lightning Protection Systems”, Electra No. 258, pp. 36-41. 

[3] US District Court for Arizona. (7 October 2005).  “Heary Bros. Lightning Protection Co. 
et al. v. NFPA et al.”, No. CIV 96-2796 PHX/ROS, 4 pp. 

[4] A.M. Mousa. (January 1995). “The Effectiveness of Early Streamer Emission Lightning 
Rods”, presented to IEEE Working Group E5 on Direct Stroke Shielding of Substations, New 
York, N.Y. 

[5] R.J. Van Brunt, T.L. Nelson, S.L. Firebauch. (January 1995). “Early Streamer Emission 
Air Terminals Lightning Protection Systems - Literature Review and Technical Analysis”, 
prepared by NIST for NFPA, Quincey, Massachusetts. 

[6]       C. B. Moore, G.  Aulich, W. Rison. (2000). “Measurements of lightning rod 
response to nearby strikes”, Geophysics Research Letters, Vol. 27, No.10, pp.  1487-1490. 

[7] K.P. Heary, J.R. Gumley, et al. (1989).  “An Experimental Study of Ionizing Air 
Terminal Performance”, IEEE Trans. on Power Delivery, Vol. 4, No. 2, pp. 1175-1184. 

[8] Z.A. Hartono. (26 March 2012). "Report on the ESE Failure that killed a Student", 
1 4  pp., https://groups.yahoo.com/neo/groups/LightningProtection/conversations/messages/2447 

[9] Z.A. Hartono. (26  Sep tember  2012) .  "Recent Lightning Incident at 
SeaWorld, Orlando (Florida)", 11 pp.,  
https://groups.yahoo.com/neo/groups/LightningProtection/conversations/messages/2509 

[10]   Z.A. Hartono. (5 June 2012). "In-depth Report on Adventure Island Lightning 
Incident", 9 pp.,  
https://groups.yahoo.com/neo/groups/LightningProtection/conversations/messages/2479 

[11] J. Hughes. (Editor). (January 1977).  Review of Lightning Protection Technology for Tall 
Structures, Publication #AD-A075 449, Office of Naval Research, Arlington, Virginia, 274 pp.   

[12] R. B. Bent, S.K. Llewellyn. (1977). “ An investigation of the lightning elimination 
and strike reduction properties of dissipation arrays”, Review of Lightning Protection 
Technology for Tall Structures, J. Hughes, Ed., Publication AD-A075 449, Office of 
Naval  Research, pp.l49-241. 

[13] A.M. Mousa. (1998). “The Applicability of Lightning Elimination Devices to Substations 
and Power Lines”, IEEE Trans. on Power delivery, Vol. 13, No. 4, pp. 1120-1127. 

Page 18 of 21

https://groups.yahoo.com/neo/groups/LightningProtection/conversations/messages/2447
https://groups.yahoo.com/neo/groups/LightningProtection/conversations/messages/2509
https://groups.yahoo.com/neo/groups/LightningProtection/conversations/messages/2479


[14] Federal     Aviation Administration. (1990). 1989 Lightning protection multipoint 
discharge system tests: Orlando, Saratosa and Tampa, Florida, Final Report, FAATC Tl6 
Power Systems  Program, ACN -2 10. 

[15] A.M. Mousa. (July 2003). “Validity of the Lightning Elimination Claim”, Proceedings of 
the IEEE-PES Annual Meeting, Toronto, Ontario, Canada, 6 pp. 

[16] A.M. Mousa. (11 January 2005). “CTS Gadgets at FedEx Memphis Airport”, 3 pp, 
https://groups.yahoo.com/neo/groups/LightningProtection/conversations/messages/1562 

[17] Y-k Chung, K-s Lee, B-h Lee. (2014). “Analysis and Test on Electric Field 
Concentration Effect of Bipolar Conventional Terminal”, Paper #416, Proceedings of 
International Conference on Lightning Protection, Shanghai, China, pp. 1372-1375. 

[18] NFPA Standards Council. (28 April 2000).  “Early Streamer Emission 
(ESE) Lightning Protection Systems”, Agenda item: SC#98-113, Decision No. 
D#00-13, 6 pp. 

[19] NFPA. (14 January 2005). “New Project Request for DAS/CTS Lightning Systems”, 
Standards Council Decision No.: D#05-11, Agenda Item: SC#05-1-16, 1 p. 

[20] NFPA.  (12 May 2005).  Decision of the Board of Directors Re: Petition No.: 05-02, Re: 
Standards Council Decision No.: 05-11, “New Project Request for DAS/CTS Lightning 
Systems”, 1 p. 

[21] NFPA Standards Council. (4 October 2001).  “NFPA 780, Standard for the 
Installation of Lightning Protection Systems”, Agenda item: SC#00-60, Decision 
No. D#01-26, 11 pp. 

[22] M. Tobias, C. L. Wakefield , L. W. Strother, V. Mazur, J. Covino, R. Fredlund, H. 
Christian, Jr., M.  Bateman, K. Jordan, G.  Hales. (June 2001). The Basis of 
Conventional Lightning Protection Technology, Report of the Federal Interagency 
lightning protection user group, US Army, Communications-Electronics Command, 
Directorate for Safety, Fort Monmouth, New Jersey. 

[23] A.M. Mousa. (6 May 2011). “ERICO relied on Flawed Lightning Counters”, 
https://groups.yahoo.com/neo/groups/LightningProtection/conversations/messages/2308 

 

Page 19 of 21

https://groups.yahoo.com/neo/groups/LightningProtection/conversations/messages/1562
https://groups.yahoo.com/neo/groups/LightningProtection/conversations/messages/2308


Page 20 of 21



Page 21 of 21



1

Foran, Rosanne

From: Mike Devore 
Sent: Monday, December 28, 2015 1:39 PM
To: TIAs
Subject: Comment on TIA - NFPA News Jan 2015

NFPA 780‐ Proposed 2017 Edition 
Standard for the Installation of Lightning Protection Systems 
TIA Log No.: 1209 
Reference: 1.8 New and Annex 
Comment Closing Date: January 15, 2016 
  
Commenting in opposition to the proposed TIA: 

1. NFPA 780 is an installation standard for Franklin‐type lightning protection. The standard does not deny there are other 
technologies, but simply says that the installation requirements in the standard have not been vetted for other 
technologies. 

2. The TIA attempts to define the AHJs in question. However all of these and more are included in the NFPA definition of 
AHJ. In fact, GSA (mentioned in the reason statement) is an AHJ.  

3. An equivalency would need to be accepted by each AHJ, so the section requiring AHJ approval is unenforceable. 

  
Excluding technologies from the standard does not mean they do not exist nor infer inferiority of the product. Even if an 
equivalency were to be granted, the standard would still not apply as the installation requirements of the manufacturer 
may or may not coincide with those of NFPA 780. 
  
Michael DeVore 
State Farm 
Fire Protection Specialist 
  

rforan
Text Box
Comment No. 6



Michael	  Chusid	  RA	  FCSI	  CCS 	  The	  architect	  of	  building	  product	  innova<on	  and	  marke<ng™	  
	  	  	   	  

	  |	  chusid.com	  |	  BuildingProduct.guru	  

	  

2016 January 02

Secretary, Standards Council
National Fire Prevention Association
1 Batterymarch Park
Quincy, MA 02169‐7471  USA

Subject: TIA Log No. 1209 

Dear Secretary,

I urge rejection of this proposed Tentative Interim Amendment to NFPA 780 - Standard for the 
Installation of Lightning Protection Systems.

Before explicating this position, please allow me to present my credentials in this matter.  I am a 
Registered Architect, a Fellow of the Construction Specifications Institute, and a Certified 
Construction Specifier. Throughout four decades of professional experience, I have sought to 
improve the quality and clarity of construction documents and the industry standards on which 
they are based. Towards this end, I have written several hundred published papers addressing 
construction science and practices, including, “Lightning Protection and the Building Envelope”, 
Construction Specifier, 2015-August. 

Based on my close reading of the TIA, quoted below, I find that it:
1. is hostile to the very purposes for which standards exist, 
2. is fundamentally unnecessary, 
3. will create confusion throughout the building industry.
4. jeopardizes the public’s health, safety and welfare. 

“1.8 Equivalence. Nothing in this standard is intended to prevent the use of systems, methods, or devices 
of equivalent or superior quality, strength, fire resistance, effectiveness, durability, and safety over those 
prescribed by this standard.”

This proposed paragraph raises several concerns:

1. The existing standard does not prevent the use non-compliant products. Ergo, the 
proposed paragraph is unnecessary. I can cite many examples of buildings and structures 
for which owners and their design professionals have specified systems they believe are 
provide superior performance for a particular condition. By doing so, they opt out of the 
NFPA 780 standard.

2. NFPA 780 is primarily a prescriptive (descriptive) specification and not a performance 
specification. An example of a prescriptive specification is NFPA-780 Article 4.7.2.2: “Strike 
termination devices shall be placed on ridges of pitched roofs and around the perimeter of 
flat or gently sloping roofs at intervals not exceeding 20 ft (6 m).”  Since the article does not 
specify performance nor give a basis for determining performance, it cannot be used as a 
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basis  to evaluate the equivalent quality, strength, fire resistance, effectiveness, durability, 
safety or other performance attributes.

“1.8.1 Technical Documentation. Technical documentation shall be submitted to the authority having 
jurisdiction to demonstrate equivalency, including without limitation equivalency based on the history of 
performance in the field.”

This proposed paragraph raises several concerns:

1. Lightning protection is a specialized field and few AHJs are qualified to assess 
equivalency. The time devoted to vetting the clauses in NFPA 780 can best be measured in 
person-years, an investment few AHJs can make.

2. I question whether using “history of performance in the field” should be used as a basis 
for equivalency to a standard that is based upon more than 200 years of field experience 
and peer-reviewed science. 

3. A determination based on history alone can create the logical fallacy of argumentum ad 
ignorantiam (argument to ignorance), the assumption that something is true simply because 
it hasn't been proven false. The history of lightning protection is riddled with unsubstantiated 
anecdotes, hucksterism, and reliance on studies from regions with poor methods of field 
documentation.

4. “Without limitation” is a phrase that will engender confrontation.

5. Lightning protection is not required under the International Building Code nor most other 
building codes in North America. Therefore, few building code officials or other AHJs will 
have interest in or authority for evaluating the effectiveness of a lightning protection system.

6. The sense of this proposed paragraph is backwards. In most jurisdictions, it is not a 
standard that gives authority to an AHJ, but the AHJ that recognizes and enforces a 
standard.

“1.8.2 Approval. The system, method, or device shall be approved for the intended purpose by the 
authority having jurisdiction, including without limitation the NFPA, Underwriters Laboratories, Inc. and/
or ANSI.”

This proposed paragraph raises several concerns:

1. NFPA and ANSI are standard-writing bodies, not AHJs. Underwriters Laboratories, Inc. 
(now know as UL, LLC.) is a standard-writing body, testing agency, and product evaluation 
service, not an AHJ. 

2. “Without limitation” is a phrase that will engender confrontation. By including NFPA in this 
broad statement, the proposed language neglects the organization’s established procedures 
for vetting new criteria and revising standards.
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3. In my experience, AHJs may accept a system, method, or device but will seldom approve 
something.

“1.8.3* Equivalent Compliance. The alternative system, method, or device approved as equivalent by 
the authority having jurisdiction shall be recognized as being in compliance with this standard.”

This proposed paragraph raises several concerns: 

1. The convoluted language of this proposed article can be paraphrases as, “if an alternative 
is equivalent to the standard, then it is the same as the standard.” If this is what the 
proposers intend, then the article is not necessary because it restates the obvious. However, 
if this is not the proposers’ intent, then the proposers’ intent has not been made clear and 
should be referred back to them for clarification.

2. There is value in maintaining a separation between an instance of an AHJ’s acceptance of 
an alternative for a specific project and recognition of something, “as being in compliance 
with this standard.” To function as a standard, a document must provide a stable foundation 
against which alternatives can be considered; not something that changes in meaning at the 
whim of an AHJ. If NFPA accepts the proposed language, we risk a situation where an AHJ’s 
acceptance of an alternative for a single project establishes a precedent for all future 
projects in the jurisdiction.

Note, too, that the asterisk in the document posted at http://www.nfpa.org/assets/files/
AboutTheCodes/780/ProposedTIA1209_NFPA780.pdf does not have a corresponding note.

A.1.8.3 Equivalent Compliance Not a Waiver of Standard Requirement. An equivalent method of 
protection provides an equal or greater level of safety to the satisfaction of the authority having 
jurisdiction with the understanding that equivalency includes, without limitation, equivalency based on 
the history of performance in the field. An approved equivalent method of protection by the authority 
having jurisdiction is not a waiver or deletion of a standard requirement but instead provides an 
alternative while the original standard may still be used as an available option. Other standards-making 
organizations and/or authorities having jurisdiction shall not withhold approval as equivalent when the 
system, method, or device is supported by a manufacturer’s track record as to performance in the field. 

This proposed appendix raises several concerns: 

1. It is primarily a restatement of the proposed changes to the body of the standard 
and does not advance our understanding of the proposed articles.

2. The following impresses me as double talk that adds ambiguity to the TIA: “An 
approved equivalent method of protection by the authority having jurisdiction is not a 
waiver or deletion of a standard requirement but instead provides an alternative 
while the original standard may still be used as an available option.” 
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3. The following statement fallaciously suggests that NFPA has authority over other 
organizations: “Other standards-making organizations and/or authorities having 
jurisdiction shall not withhold approval as equivalent…”

In conclusion, I offer two observations:

1. The proposers have not established the urgency for issuing a Tentative Interim 
Amendment instead of working through the regular channels for revising the standard.

2. I would welcome creation of a new performance-based standard for the evaluation of 
innovative lightning protection systems such as that manufactured by the proposers. I 
offer to serve on a committee to address this need.

I hope my comments are helpful in your review of the TIA and invite you to contact me if 
I can be of further assistance in this matter.

Cordially,

Michael Chusid, RA FCSI, CCS

cc: 
Jenny Depew, Administrator, Technical Projects, NFPA
Jennifer Morgan, Lightning Safety Alliance 
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December 22, 2015 

Jenny Depew 

NFPA 

1 Batterymarch Park 

Quincy, MA 02169 

 

RE: NFPA 780 Proposed TIA No. 1209 

 

Dear Ms. Depew,  
 

I would like to start by introducing myself and my company.  My name is Bret Peifer, President 
of Mr. Lightning located in Colorado Springs, CO.  Mr. Lightning has been providing lightning 
protection services to commercial, government and residential establishments in the greater 
Colorado area since 1959.  All of our systems are designed, installed and inspected to UL, LPI 
and NFPA standards.  We are members of the Lightning Protection Institute (LPI), Lightning 
Safety Alliance (LSA), United Lightning Protection Association (ULPA) and the National Fire 
Protection Association (NFPA).   We install only the best lightning protection systems, those 
that have been tested and proven to be the most efficient defense against lightning strikes. 
 Although Colorado Springs is one of the highest ranked cities for lightning strikes in the United 
States, there is still a constant battle of convincing the population that lightning protection 
systems do have a positive impact.  Through our dedication to following the standards, and 
having our employees certified in lightning protection installation, we have been able to show 
people that their houses and buildings can be saved from lightning strikes by the proper 
installation of a lightning protection system.    
 

It was brought to our intention that there is a new proposed TIA No. 1209 which would allow 
Non-Standard Systems to be equivalent to the tried and true Franklin rod system.  To allow 
other non-standard systems to be equivalent to the Franklin system, would in fact, decrease 
the credibility of the Franklin system, and lightning protection in general.  These non-standard 
systems, such as early streamer emitting (ESE) strongly contradict all of the standards that are 
recognized in the United States, standards that have been proven time and again to be the 
best, and that have been worked on tirelessly for decades through research and testing. We 
have seen firsthand the disastrous effects that an ESE system can have on a building, and that 
people have switched from an ESE system to the Franklin system after a terrible event has 
happened. 
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Moreover, the proposed TIA No. 1209 would permit devices that do not have scientific research 
backing their results to be allowed.  The current proposal is trying to claim “that field 
performance must be the lodestar NFPA 780 as the most reliable way of determining whether a 
system works” is completely contradictory to the last ruling.  The last time that a proposal 
similar to this one came around, it was ruled that field testing was not an adequate 
determination of the reliability of a lightning protection system.   To assume that there isn’t any 
science behind a lightning protection system, and all that matters is how it performs in the 
field, is preposterous.  Lightning, like all natural disasters, is unpredictable and dangerous. 
 Through science, we have been able to learn more about lightning, including what it is made 
of, how it reacts to different metals, and how we can work to keep our lives and our property as 
safe as possible.   
 
Finally, the claim that “field experience indicates that the Bipolar Conventional Air Terminal 
(BCAT) works to reduce lightning strikes” is ridiculous.  To say that a piece of equipment could 
“reduce lightning strikes” is absurd.  It is possible to reduce the effects of a lightning strike, but 
a person or piece of equipment cannot reduce the amount of lightning strikes, as the BCAT 
equipment is claiming to do.   
 

It is our responsibility as certified and trained lightning installers to ensure that the product we 
are installing is quality and safe.  By adding the TIA No. 1209 to the standards, we are allowing 
for systems that have not been properly built or tested to be sold and installed on buildings.  As 
incidences begin to occur where the lightning protection did not work, the lightning protection 
industry will see a decline in sales and credibility. Mr. Lightning did not become a trusted 
vendor because we install faulty systems that are not proven to work, we became a trusted 
vendor because we have been able to show time and time again that the systems we install will 
protect buildings.   
 

Thank you for taking the time to read this letter.  For the sake of our industry, I believe that the 
NFPA proposed TIA No. 1209 should be declined.  Please do not hesitate to contact me if you 
have any questions, concerns or comments. 
 

Sincerely, 
 

Bret A. Peifer 
President, Mr. Lighting 
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Foran, Rosanne

From: Roux, Richard
Sent: Tuesday, January 12, 2016 9:13 AM
To: Bellis, Dawn; Fuller, Linda; Foran, Rosanne
Subject: FW: Aplication for unproven LPS to NFPA 780

I received the attached from Mr. Pedersen on Proposed 2017 Edition TIA Log No.: 1209. 
 
Dick 
_____________________________________________ 
From: Aage E. Pedersen [   
Sent: Friday, January 08, 2016 12:35 PM 
To: Roux, Richard <rroux@NFPA.org> 
Cc: 'Dr. John Tobias' <  
Subject: VS: Aplication for unproven LPS to NFPA 780 
 
 
2016.01.08 
 
Dear Mr. Richard Roux 
 
I hereby submit comments to the proposal from OMNI at al. for inclusion of its unproven Lightning Protection Systems in 
the National Fire Protection Association standard 780, and similarly, in addition, have suggested to include other 
unproven, and even  disproven, systems, and systems previously rejected by different standard organizations.   
 
I hope the comments and the attached papers might be useful in securing a professional and useful NFPA standard 780 
also in the future, as it has been in the past. 
 
If new topics should be included in 780, a section of specifications for qualifications of new lightning protection systems 
might be useful, but may be it would open a can of worms.  In any case it might be an interesting possibility. 
 
Sincerely yours   
            

         
 

 
 
Aage E. Pedersen 
Home office 
Staenget 1A 

 
Denmark. 
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AAGE E. PEDERSEN  
Former Asc. Prof. and Docent at TU Denmark  

   

    

Denmark  
 
              2016.01.08 
 
 
APPLICATION BY OMNI ET AL. FOR STANDARDIZING OF ALTERNATIVE 

LIGHTNING PROTECTION SYSTERMS IN NFPA 780  
 
General considerations for standardization esp. of safety systems: 
Standardization of methods and items for protection must rest on sound generally accepted theories and recognized 
principles, and/or long-term experiences demonstrating its merits and limitations under realistic conditions to an ex-
tend satisfying the international community of scientists and experts within the specific field.  
 
This applies to all protection systems and protection devices, and thus for Lightning Protection Systems (LPS) and 
elements. 
 
Until now two somewhat different lightning protection methods have been standardized, normally referred to as con-
ventional LPS.  
 
Alternative LPS’s: 

Over the years several other systems have been proposed. Apart from a few odd proposal for LPS, and laser beam 
triggered lightning, the overwhelming proposals have this in common, that the claimed effect is explained to be 
caused by local discharges at the top of antennas, rods etc. fitted with different forms of electrodes aimed to stimu-
late local discharge during thunderstorms and by approaching leaders, for inst. stimulated by the now prohibited (or 
restricted) use of radioactive substances, sharp or needle-formed devices, floating electrodes, or stimulated by ex-
ternal electric power devices.  
 
Some of the proposed systems are claimed to increase the attraction radius for down-coming lightning leaders 
caused by the pre-discharges generated and thereby increase the protection level, whereas some systems are 
claimed to prevent lightning to the protected structure due to the space-charge generated by pre-discharges. For 
nearly all of the systems  the investigation of pre-discharges has been done in laboratories, and normally only inves-
tigated for negative voltages, with spacing’s between the high-voltage electrodes and the test objects quoted in me-
ters or less, while the distances during lightning are quoted in kilometers.  
 
Problems with extrapolations: 

Even though the results from laboratory tests may look promising, extrapolation to real lightning conditions are so 
huge, that only tests under real lightning conditions have any meaning in order to  prove or disprove the claimed 
advantages. 
 
The classical example, known to all electric power engineers, of mistakes caused by extrapolations to a much 
smaller degree, happened when insulation requirements for UHV (Ultra High Voltage) powerlines – less than twice 
the voltages of the so far highest used EHV (Extra High Voltage) system voltages - were considered. Everyone ex-
pected that the required insulation could be extrapolated from the previous EHV (Extra High Voltage) voltage level, 
where the insulation requirements for lightning previously have exceeded the requirement for switching surges, but 
for the only somewhat higher voltages a much higher isolation than anticipated were required for switching surges. 
 
This phenomenon started research all over the world. Outdoor tests with switching impulses generated by impulse 
generators with sufficiently high voltages and energies, demonstrated dramatically what we were up against, where 
long pre-discharges often terminated far away from the generator initiating the flashover, even though the flashover 
distance on the test object would be much shorter, and from time to time the predischarges even ended far way up 
in the blue air. This peculiar and unexpected phenomenon was completely unexpected to all of us, and unfortunate-
ly, the unexpected traces and courses of the discharges is impossible to determine by simulating models (anyhow 
not so far, and probably never), and have made the design of insulation for UHV power lines much more difficult 
than anticipated.  
 
Such and similar experiences demonstrate clearly, that extrapolation is more than problematic, and dangerous 
when it come to the extent of extrapolation as in the case of laboratory test and natural lightning.  
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Qualifications of LPS under natural lightning conditions: 

Several difficulties are involved for the evaluation of LPS under natural lightning conditions. First of all such evalua-
tions must be conducted over a sufficient long test period, to allow for sufficient incidences to be able to make a re-
liable statistical evaluation, and at the same time be able to compare the results for a different lightning protection 
system tested under similar conditions, and used as reference. Moreover, the systems must be tested both for neg-
ative and most frequently strikes and for the positive, more scarce, but generally of higher magnitudes, and tested 
at different representative locations. Moreover, every misinterception in comparison to the claimed degree of protec-
tion must be analyzed in detail. Moreover, the test site must be instrumented to record the lightning data etc. 
 
Thus, it is strange that educated people and people expected to be experts together with industries, usually regard-
ed as reliable and quality concerned, in spite of the extensive literature on the subjects, repeatedly suggest such 
unproven or even disproven systems and devices be included in standards without complying with the above listed 
simple requirements, and suggest standardization even for systems that have been rejected by different standard 
organizations for lack of providing proofs for the systems under natural lightning conditions. 
 
The current application for standardization of LPS’s: 

In the paper: “Analysis and Test on Electric Field Concentration Effect of Bipolar Conventional Air Terminal”, by 
Young-ki Chung, Kang-soo Lee and Bok-hee Lee, ICLP conference 2014, different laboratory tests have been con-
ducted, and the results used to claim the superiority of the tested product, even though the extrapolation from the 
laboratory test with flashover distances less than one meter is extrapolated to the distance of lightning in nature 
quoted in kilometers.  
In spite of the lack of verification under natural lightning condition the application for including the system together 
with other similarly unproven systems is unprofessional and makes no sense!   
 
Conclusion: 

The claimed advantages of the proposed nonconventional LPS’s are not proven under natural lightning conditions 
for any of the proposed systems in a systematic and recognizable way as outlined above, and where even some of 
the systems have been proven not to meet the claimed advantages, and that several of the systems already have 
been disqualified and rejected to be standardized by different standard organizations. 
 
As none of the proposed systems comply with the requirements for safety sys-

tems, the application for standardization should be rejected until such systems 

and their claimed properties have been proven in practice according to the above 

specifications.  
 

Epilogue: 

Therefore, we will have to restrict ourself and be patient standardizing new and alternative protection means, hope-
fully with improved efficiencies, until they have been qualified according to the methods outlined above, and similarly 
wait for the final qualifications before standardizing such devices and restrict ourselves similarly to the Jean de La 
Fontaine quote: “Never sell the bear's skin before one has killed the beast”, hoping for a real breakthrough in future 
developments of systems with higher efficiencies, and systems that can be proven. 
 
 
 
 
 
 
 
 
 
References (copies attached): 

 
Aage E. Pedersen: “Science, Technology and Standardization in Lightning Protection”, Invited Lecture, International 
Conference on Lightning Protection, September 2002, Krakow, Poland, 6 pp. 
.  
Aage E. Pedersen: “Proposal for Qualifying Lightning Protection Systems”, 2013.06.09, 3 pp. 
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26. INTERNATIONAL CONFERENCE ON LIGHTNING PROTECTION, 

ICLP, 2. - 6. SEPTEMBER 2002, KRAKOW, POLAND 
 
 
 
 

SCIENCE, TECHNOLOGY AND STANDARDIZATION 
IN LIGHTNING PROTECTION 

 
Invited Lecture 

 
Aage E. Pedersen 
a  

Honorary Member of the Scientific Committee of ICLP. Former Asc. Prof . at TU Denmark 
  

ABSTRACT:  ICLP and its conferences cover a wide 
range of subjects and aspects within Lightning and 
Lightning Protection - from pure science and funda-
mental processes in lightning to design of lightning 
protection systems and to practical problems in light-
ning protection.  

In connection with some of the recent work behind 
issuing lightning standards, the role of science have 
been repeatedly discussed and similar discussions 
have taken place concerning the requirement for vali-
dation and verification of results of experience and 
research when such results have been proposed to be 
used for standardization.  

In order to improve future discussions and to make 
them more fruitful than it has been the case in the 
past, the following lecture tries to enlighten some of 
the important characteristics of the different areas of 
science, technology and standardization, their differ-
ences and their mutual influences.   
 
Keywords: Science, Technology, Standardization, 
Verification.  
 
1.   INTRODUCTION 
 

ICLP and its conferences cover a wide range of sub-
jects and aspects of Lightning and Lightning Protection 
from pure science and the fundamental processes in 
lightning to applied physics, technical research and engi-
neering to collection and investigation of lightning data, 
evaluation of risks, analysis of lightning caused damages 
etc., supply of information as basis for standardization, 
questions concerning design of lightning protection sys-
tems to practical problems in lightning protection.   

Over the last decades, considerable work has been 
done to establish an international accepted common plat-
form as the foundation for necessary and sufficient re-
quirements to lightning protection, and the work has al-
ready resulted in a number of international standards, 
which are used as a substitute for, or as a base for the 
different national lightning standards.  

In addition, for cost benefit purposes, great efforts 
have been directed toward procedures for the selection of 
the necessary and sufficient requirements for the light-

ning protection system as a function of the lightning 
threads and the type of structure involved, and several 
ideas of improvements, especially of the reception effi-
ciency, have been proposed.  

Often systems with claimed improved efficiency have 
been marketed and their properties explained in scientific 
and semi-scientific terms, and even courses and standards 
for their use have been offered as in the classical example 
of the Lightning Repeller Systems, suggested and mar-
keted by Mario de Barnardi. This business went on for 
years regardless of the criticism that the physical explana-
tion was pure imagination and fiction. Even though he 
was not a scholar, and therefore to some extent may be 
excused for adopting some romantic and absurd ideas, he 
has anyhow earned his worldwide fame for misconduct.   

It is understandable that inventive persons, who think 
they have got a good idea, try to fight for it and try to 
ensure the economical benefit of their idea.  

It is also understandable and characteristic for such in-
ventors that they are convinced of the importance of their 
invention, and it may be admitted, that it is often very 
difficult for a nonspecialist to understand what it takes in 
the field to verify the claimed properties. 

In the last few years vivid discussions have taken place 
concerning the necessary requirements, scientifically and 
technically, to ensure that claimed properties for new 
devices are real and apply under natural lightning condi-
tions, even reputed scientists and qualified experts some-
time seems to have difficulties appreciating the difficul-
ties involved in such tests, especially under so random 
phenomena as found in lightning. 

Lately a draft for a new lightning standard for non-
conventional lightning receptors was rejected in US due 
to the lack of scientific foundation and practical evidence 
of the functions claimed in the draft standard. 

Subsequently, some of the proponents for the non-
conventional lightning receptors similarly questioned the 
scientific foundation of the classical lightning protection; 
some of them even went as far as starting a legal action, 
to get the classical lightning protection standard rejected 
for the same lack of scientific foundation.  

It therefore might be beneficial to look a little closer at 
the subjects: Science, Technique and Technology, Stan-
dardization, the Rule of Games for the areas, and the 
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question of Testing and Verification. 
An attempt is made in the following sections to 

enlighten some important characteristics of the different 
abovementioned areas, their similarities and differences 
and the strong mutual interaction between the different 
areas, in order to improve the result of the conference 
contributions and to improve the future discussions and to 
make them more fruitful than it has been the case in the 
past.  

   
2.  SCIENCE 

 
Man has always tried to understand and explain the 

world surrounding him. 
In the beginning this understanding was given in form 

of supernatural believes, reflected in the different my-
thologies found in all parts of the world. Later this under-
standing was supplemented or exchanged by ideas from 
early philosophers thinking, and subsequently substituted 
by explanations based on science.  

The driving force in science is curiosity and our desire 
and attempt to give a more rational explanation and de-
scription of nature, from the close environment to the 
whole universe, by means of logical reasoning and by 
theories and models of what we perceive and in such a 
way, that we in addition might be able also to forecast. 

I have seen, I have heard, I have felt, I have smelled 
therefore I know, or even therefore I understand. 

Unfortunately, our sensing organs for vision, hearing, 
smelling, and feeling all are very complex, and the sig-
nals are highly processed in the brain before the signals 
are turned into perception, and therefore extremely sub-
jective in spite of the normal thinking of objectivity.  

The eyes as an example are very interesting to analyze 
a little closer. As well known, the images of what we see 
are by the lens in the eye displayed on the retina. Here 
light-sensitive rods and color sensitive cones send signals 
via nerves to the brain and result in our perception of 
what we look at. However, this process is very compli-
cated and difficult to comprehend. In the eye the image 
on the retina is turned upside down relative to the de-
picted, left is tuned to the right and right turned to the 
left. But this transformation in the brain to the correct 
orientation of the perception is easy compared to the next 
complication. In the very limited area of the retina, the 
central fovea, there is a high density of rods and cones, 
and in the rest of the retina there are only rods with less 
density. That means, that only the image at the central 
fovea can be recognized with a high resolution and in 
colors, whereas the rest of the image is recorded in black 
and white only and with a low resolution. Regardless 
hereof we "see" the whole picture in color after process-
ing the bulk of signals from the eye in the brain. 

Therefore we should be very careful not to rely un-
critical on what we have sensed, but try to use some ob-
jective means as well, in order to confirm or disconfirm 
what we have sensed.   

In addition our "understanding" and "explanation" of 
nature are chosen between many possible forms suitable 
to the functioning of the brain, and do not necessarily 
reflect the real thing.   

In the following we will limit the questions concerning 
science to Natural Science, and the discussion will be 
divided into two, Fundamental Science and Applied Sci-

ence including Technical Research, and we will look a 
little closer on some different aspects of these types of 
sciences. 
 2.1  Fundamental Science    

 
Natural Science is an attempt to describe nature in ra-

tional terms of basic principles and as function of simple 
laws.  

As earlier mentioned the driving force is curiosity 
where "how" and "why" are some of the most important 
questions in order to achieve answers by means of theo-
ries, laws and principles on the bases of which we can 
explain and predict.  

The degree of satisfaction of such theories depends on 
the degree to which its predictions correspond to the ob-
servation in nature and the ability of the theory to include 
phenomena that it has not been possible to explain before.   

If the theory is not rejected due to logical conflicts or 
disagreements with the experience from nature, the the-
ory is considered correct, anyhow within a certain appli-
cation range or "framework".  

The theory stands until a new and more comprehensive 
theory have been established which include and explain 
phenomena within a greater range outside the former 
framework and when it at the same time includes the re-
sults of the previous theory.  

As part of the universe, it is difficult, and most likely 
impossible, for us fully to "explain" or "understand" eve-
rything in the universe. 

There are two main reasons for this fact.  
First of all, we are a very small part of the universe, 

and moreover a universe we are only able, partly, to see 
from the "inside", without the possibility to see it from 
the "outside". As part of the universe we are limited to 
"understand", "describe", and "explain" the world in 
forms suitable to our perceptions and our brain with the 
limitations this entail. 

Secondly, even if we by chance could enclose the 
whole universe in some few and fundamental laws and 
principles, we would never be able to prove this, inde-
pendent of how many tests we would make, because the 
nth successful test with conforming results may be fol-
lowed by a test in disagreement with the theory, either 
due to limitations in the theory or due to unavoidable 
failure in the test. Karl Popper was possibly the first one 
explicitly to state this relation. 

Karl Raimund Popper (1902-1994) was an Austrian 
philosopher living and teaching in England through many 
years and knighted by queen Elisabeth II in 1965. His 
work is of great importance for the philosophy behind 
Natural Science. One of his important theories within this 
area was, that he for the first time suggested and general-
ized the abovementioned theorem, that a scientific theory 
never can be proven to be correct, but on the contrary, if 
the theory is insufficient, it can be proven to be wrong, 
and thereby be rejected. 

Another of his main contributions is the thesis that 
progress does not come from observations, collection of 
data or from induction, but stem from the desire to get 
satisfactory answers to "why" and "how", followed by 
intuitively perceived ideas or concepts1, "conjectures" 

                                                 
 1 I think we all remember the cry of surprise "Heurica! Heurica!" 
(I have got it) referred to Arcimedes (287? - 212 B.C.) when he in a 
bathtub discovered that the raise in the water level corresponded to 
the amount of water displace by the volume of the part of his body 
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capable of given more satisfactory answers. These ideas 
or concepts are in turn discussed and tested for their abil-
ity to comprehend experience within an extended area 
and/or include explanations for more phenomena than 
previous theories were capable to do. If the concept or 
idea does not withstand the tests, it is "refuted". There-
fore, the mere collection of data from natural phenomena 
is only a mean to stimulate the curiosity and to be able to 
ask the questions necessary for the formulation of new 
ideas and to provide the basis for the acceptance or rejec-
tion of such ideas. 

The principles mentioned are contained in his idea of 
CONJECTURE AND REFUTATION described in his 
fundamental philosophical works given in the two books: 
"THE LOGIC OF SCIENTIFIC DISCOVERY" and 
"CONJECTURES AND REFUTATIONS", books which 
strongly can be recommended for further studies. Karl 
Popper was also working within sociology in which field 
the two famous books: "THE OPEN SOCIETY AND ITS 
ENEMIES" and "THE POVERTY OF HISTORICISM" 
with results that are of increasing interest to our societies. 
In both areas his work has resulted in repeated confer-
ences and seminars where his ideas and the consequences 
of his work are discussed. Furthermore, numerous refer-
ences can be found on the Internet 

Therefore, in science all ideas should be more than 
welcome, provided that the ideas are accompanied by 
scientific analysis of its capability to include already ac-
cepted theories and how it is able to explain new phe-
nomena and to expand our earlier understanding of phe-
nomena that has not been possible to be explained previ-
ously.  

Hereafter the real scientific battle starts, where scien-
tists are investigating the content and the consequences of 
the new proposed theory trying to find loopholes in the 
theory, either for the purpose of accepting, improving or 
rejecting the theory.  

This is the reason why objective criticism is the most 
important tool to discriminate between more or less ade-
quate theories or wrong or insufficient theories, according 
to the extent to which they can withstand criticisms, and 
if it fails to withstand the criticism, then the theory is re-
futed as "wrong" or "insufficient". 

One of the classical examples of the transition from 
the early philosophical thinking to modern theories is the 
history of the explanation of the movement of the sun and 
the planet.  

The ancient Greek philosophers like Pytagoras (569 - 
469 B.C.) and Aristoteles (384 - 322 B.C.) regarded the 
earth, as center of the universe and above the earth were 
several hemispheres rotating relative to the earth and to 
each other. This view was kept by the Alexandrian phi-
losopher and scientist Ptolemeus (from about 100 - 170 
A.D.) and presented in his astronomy reference book, 
ALMAGEST, for which reason the earth-centered theory 
is often referred to as the Ptolemaen System.  

This point of view was maintained until the Polish sci-
entist Niculaus Copernicus (1472 - 1543) reached the 
conclusion that the planets and the earth moved around 
the sun in circles. Copernicus actually started his study at 
the university here in Krakow, studying mathematics, 

                                                                               
immersed in the water. 

 

later he went to Bologna and Padova in Italy to study 
mathematics and medicine (since physicians at that time 
considered astrology important for medicine). 

The Danish scientist Tycho Brahe (1546 - 1601) was 
also interested in astrology and therefore also interested 
in the movements of the planets. He invented a long 
number of new instruments with a high degree of preci-
sion, and he performed a long number of measurements 
of the movement of the planets from his observatory on a 
small island between Denmark and Sweden.  

Later, these measurements were used by the German 
scientist Johannes Kepler (1571 - 1630). By complicated 
calculations he examined the courses of the planets, and 
he succeeded in demonstrating, that the courses of the 
planets were not circles but ellipses.  

Finally, these series of discoveries triggered the Eng-
lish scientist Isac Newton (1643 - 1715) to discover and 
suggest the general existence of gravity, proportional to 
the masses, as the force explaining the movements of the 
planets. 

These examples illustrate clearly the theorem of Pop-
per, first the curiosity, then the attempt to raise the right 
questions and trying to formulate satisfactory answers, 
the CONJECTURES. The discussions and debate follow-
ing, even it took hundreds of years, resulted in rejections, 
REFUTATIONS, of the old theories followed stepwise 
by new and improved CONJECTURES.  

It also illustrates the content of empirical knowledge in 
science and regardless of the very accurate models for the 
movements of the celestial bodies, so accurate, that we 
can forecast the movement with a very high degree of 
accuracy hundred of years in advance. In spite of this, we 
still do not know the origin of gravity, but at least for the 
time being we have to be content with the fact that grav-
ity is a force proportional to the masses of the objects 
involved, and that we in theory and in practice can handle 
this force.  

The ignorance concerning the deeper understanding of 
matters like gravity also applies to many other interac-
tions. Regardless of this ignorance we still are able to 
deal with the phenomena in the same way as we eat every 
day without knowing in detail what the food does to us - 
but we do know, that avoiding eating is disastrous.  

In order for a scientist to get new ideas he must be hy-
persensitive and imaginative, possess sufficient intellec-
tual capacity to be able to evaluate and expose his own 
and previous ideas to criticisms. Also he must be ex-
tremely stubborn to fight for his idea and at the same time 
modest and humble toward the complexity of nature. No 
wonder that these qualities sometime make scientists dif-
ficult to work with! 

Contrary to the result of Natural Science, which can 
never be proven in the literal meaning of the word, but 
only can be proven wrong or insufficient if the results do 
not agree with experience, results of mathematics can be 
proven. The reason is that Mathematics, opposite to Natu-
ral Science, is an intellectual game resting on a number of 
axioms. Therefore, mathematical theories can be proved 
or disproved and thus be truly verified according to the 
compliance or noncompliance with the axioms. 

Finally, it should be stressed that for Natural Science 
Mathematics is an indispensable tool, and furthermore 
that Natural Science has given inspiration to mathemati-
cians to develop new parts or given new ideas according 
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to new needs. Therefore, there exists a symbiotic coexis-
tence between the two sciences.  

 
2.2 Applied Science and Technical Research 
 

Applied Science and Technical Research utilize the re-
sults achieved by the different branches of natural sci-
ences for the purposes of achieving knowledge within a 
narrow scope, for inst. in order to get/establish sufficient 
knowledge in order to develop new techniques, methods 
or new devises. 

Normally, for this purpose it is necessary to develop 
mathematical models for the physical phenomenon or 
physical processes, and the influencing forces, where the 
influencing forces can be separated from the physical 
system making it possible to determine the outcome as a 
function of different influences. 

Due to limitations or shortcomings in physical under-
standing of the phenomena and the influencing forces and 
limitations in the calculation facilities, it is usually neces-
sary to simplify the mathematical models. 

When the models have been build, we often forget the 
approximations and the simplification made, and we may 
even use the models outside its sphere of application; and 
because the calculation with the models often can give an 
extreme number of digits we often forget that the simpli-
fication made may even question the results of the first 
few digits.  

As an example we are using voltages and currents and 
concentrated elements like resistance (R), inductance (L) 
and capacitance (C) as constant values, because it makes 
calculations much easier. But we often forget, that the 
concept requires linear and quasi stationary systems, 
where the distance between the electrodes of the individ-
ual elements must be small in comparison with the wave-
length considered. Even distributed elements, such as for 
inst. used for traveling waves must obey the same re-
quirement as above. 

Lightning involves so high frequencies and so short 
wavelengths, and extends over so great distances, that the 
above requirements only are fulfilled for small parts of 
the lightning phenomena. 

Therefore, the calculation should rightly be based on 
the electric and magnetic field as function of charges and 
charge movements, and resistively (r), permeability (:) 
and permittivity (g) of the materials and media involved.  

In spite of the limitations mentioned, we still use mod-
els out of its range of validity, for simplicity, but we 
should recognize this beforehand and point out and ana-
lyze the limitation when presenting the results and when 
comparing the calculated result with the real phenomena.  

It gets even more difficult when we deal with nonlin-
ear elements or phenomena, conditions that make it im-
possible to use superposition and thus scaling. And hys-
teresis complicates the calculations even more, and when 
we for practical reasons linearize the elements involved 
we should analyze the effects of the approximations used.  

Another example where we use approximations, 
maybe without to think too much on the consequences, is 
interpolation and extrapolation. 

Normally interpolation is used to find an intermediate 
value between two known values. For small intervals this 
is normally done by linear interpolation and without 
problems. But it requires, that the course of the function 

is differentiable and that it is sufficiently smooth in the 
region of interest.   

Extrapolation on the other hand is highly risky, be-
cause inherently it is assumed, that the course of the func-
tion outside the known part is similar to the cause within 
the known part, and if no additional knowledge is avail-
able about the values outside the known part, the extrapo-
lation will be pure guesswork.  

Many other sources contribute to a wrong evaluation 
of the research, like numeric oscillations for some itera-
tion procedures, misuse of statistics, where the statistical 
evaluation and treatment often are done on a too small 
sample, a selected part of the sample, or where several 
samples are mixed together. These mistakes are often 
done unintentionally but unfortunately, intentionally mis-
use is also seen like the selection of data that support the 
result and suppress the data that do not support the result.  

One other example where we can make great mistakes 
is by comparing the form of functions, where we propose 
a correlation between some influencing factors alone due 
to similar forms like the comparison of the change in the 
universal temperature and the emission of greenhouse 
gasses, forgetting all other causes responsible for the 
temperature rise.  

Similar problems exist for tests under controlled con-
ditions for inst. of lightning phenomena. For laboratory 
tests, the greatest difficulties are caused by the limitation 
of the dimensions in the laboratory and the difficulties in 
simulating the boundary conditions. Furthermore, all dis-
charge phenomena are strongly nonlinear, for which rea-
son it is impossible to make model test.  

The presence of space charge and background fields, 
positive and negative ions of different categories and 
weight, free electrons, large variations in the environment 
along the path of the flash, in wind speed, air tempera-
ture, pressure, and water in different forms etc. limit the 
possibility of precision both for laboratory tests and for 
calculations.  

Even the most used parameter for lightning exposure, 
Thunder-Storm-Days and Flash-Densities are only known 
and can only be measured with a very low degree of ac-
curacy.  

Due to the way the Thunder-Storm-Days are meas-
ured, the accuracy is higher in rural areas than in towns or 
cities due to the surrounding noise. Moreover the Thun-
der-Storm-Days does not tell very much about the local 
distribution of flashes, and it is actually this distribution, 
and not the average ones that is of interest in order to 
evaluate the threat.  

The recordings of flash densities tell much more about 
the local distribution, but even this measure is greatly 
inaccurate. Very long time is required to estimate 
whether the lightning flashes to ground are even or un-
even distributed within 1 km2. If we assume 1 flash 
pr./km2/year, measurements must be carried out for inst. 
in a thousand years or more in order to get sufficient re-
cordings to determine the local lightning distribution, and 
over that long time the climate would probably have 
changed like it has done in the last thousand years2.    

When presenting the results of an investigation or a 
scientific work, it is important to give the results in such a 
                                                 

2 A warm period in the Middle Age, around 1200, was succeeded  
by a cold period, the small Ice Age, around 1700, and now we are 
in a new warm period. 
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form, that other persons are able to understand, appreciate 
and possibly repeat the work.  
Therefore, the report, beyond a satisfactory scientific 
level should at least contain the following elements: 

1. What is the objective of the work? 
2. What is already known from earlier investiga-

tions? 
3. What has been done, including assumptions, 

methods and data, which make it possible for 
third party to repeat the investigation? 

4. What is the main result of the investigation?  
5. How does the outcome compare or conflict 

with previous knowledge and how does it ex-
pand our general knowledge within the actual 
field? 

6. What should be done in the future to expand 
the specific area of research? 

7. Acknowledgments of type and extent of scien-
tific support. 

8. Information concerning the extent and type of 
financial support and the author's appointment 
and company affiliations, especially where 
economical interest of the result of the research 
is involved. 

Contrary to the results in fundamental science the re-
sult of the work of applied science and technical research 
can be verified, anyhow to a satisfactory degree of accu-
racy, even though practical conditions often make such 
verifications difficult.  

 
3.   TECHNOLOGY 

 
This category covers the practical use of the available 

knowledge and practical solutions of lightning protection 
problems and therefore the area, where methods and 
ideas are turned into practical solutions, and the area, 
where these ideas and methods get their ultimate tests. 
Engineering and craftsmanship are thus aspects of tech-
nology.  

Technology also includes the great number of tech-
niques that are preconditions for the daily life, our techni-
cal living standard, tools and instruments, test facilities, 
procedures, infrastructure and its systems, communica-
tion, centers of knowledge and information, libraries, 
calculation means and methods, availability of materials, 
goods and components, products, apparatus, instruments, 
equipment, methods procedures and practices, measuring 
techniques and test specifications and most of the items 
are provided by standards. Moreover, this area often gen-
erates idea for and inspiration to the needs for more re-
search in specific areas. 

 
4.   STANDARDIZATION 

 
Standards create a common platform (national, re-

gional or preferable international) - even though some 
parts may be open to criticism, standardization is of im-
mense importance to all of us in our daily life, to our pro-
fessional world, for trade and for mutual and equal com-
petition. 

Moreover, standards and standardization are one of the 
most effective methods of technology transfer from the 
industrial part of the world to the developing countries. 

In old days it was sufficient to standardize within lim-

ited geographical areas, for inst. within individual coun-
tries or trading blocks, and standards were often used as 
trade barriers and to protect sovereignty over a given ter-
ritory or zone of interest. 

In former days different regions thus had different 
standards without too much disadvantages. Examples are 
the units for temperature, Fahrenheit, Réaumur, and Cel-
sius used in different parts of the world. Similarly, the 
units for length, area, volume, and weight were numerous 
and different. In the same way the world was split up in 
left-hand and right-hand traffic regions. Unfortunately the 
possibility of unifying the driving system seems now to 
have been lost due to the involved and steadily increasing 
cost for the change even though the need at the same time 
is increasing.  

Fortunately the time measured in 24 hours per day, in 
60 minutes per hour, and 60 second per minute was 
adopted universally long time ago and fortunately clocks 
go clockwise everywhere.  

The substitution of the Roman numbering system and 
the universal acceptance of the Arabian system with the 
base 10 was of great importance, even though the choice 
of base 12 instead of base 10 might have been a better 
choice and may have given a more harmonious and flexi-
ble system, but the fact that the system is universal ac-
cepted is of cause much more important.  

As the mutual interaction between the different parts 
of the world increased, it was necessary to agree on a 
general unit system for length, area, volume, weight and 
temperature etc., resulting in our internationally accepted 
SI unit system, which also include units for electrical and 
magnetic phenomena. Therefore results in one part of the 
world can be compared to results from others and be 
evaluated without too much trouble. 

It is not always easy to reach consensuses when com-
piling standards.  

However, it is normally possible to compile standards 
in cases of terms and units, system and procedure ori-
ented standards, methods, and application standards etc. 
in a cooperative and constructive atmosphere, where the 
only battles normally concern principal matters.  

Contrary, standards for apparatus, instruments, equip-
ment and devises, where great economical interests are 
involved, often give rise to quite different difficulties to 
reach consensuses and involve more serious battles.  

For safety standards like Lightning Protection Stan-
dards it is of outmost importance that the required secu-
rity level also is provided when following the design cri-
teria specified in the standard, and therefore it is our obli-
gation, to ensure, that such standards fulfill some practi-
cal and theoretical conditions.  

The practical demand should ensure that the standard 
is easy to use and generally applicable, and that the re-
quirements are given in as simple terms as possible in 
order to make it possible for designers, contractors and 
inspectors to use the standard without the need for com-
plicated calculations and computers. Similarly "condi-
tions" apply to the possibility for the authorities approval 
of the protection design and the confirmation of, that the 
proposed design is in accordance with the standard's re-
quirement and provide the specified efficiency.  

Concerning the theoretical foundation of the standard, 
it is our obligation to ensure, that the requirement is de-
rived on general acknowledge theories and practices and 
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that the consequences of the requirement do not diverge 
form experiences gained in the field. 

Therefore the inclusion of new concepts and new 
methods in a standard should be avoided and postponed 
until the methods have been generally accepted and 
agreed upon by experts and the international scientific 
community. In safety standards like Lightning Protection 
Standards this requirement is even more important. 
Therefore, the introduction of not generally accepted 
methods in such standards should be avoided; also refer-
ences to such methods for information should similarly 
be avoided, even in national ones.  
 
 
5.  INTERACTION BETWEEN THE DIFFERENT 

SUBJECTS 
 

5.1  Science 
 
Very few of us are making fundamental work within 

Natural Science, most of us are working within applied 
physics or technical research, the result of this work is 
used for achieving a better understanding of lightning 
phenomena and for improving actual lightning protection 
either in defined areas or for general purposes such as for 
the improvement of lightning protection standards.  

But regardless of the area in which we are working 
there exists a tremendous feedback from and between the 
other areas. 

For example, progress in Natural Science has to a great 
extent been possible only because measuring techniques 
has been constantly improved, similarly the possibility 
for making calculations on large systems has undergone 
dramatically improvements through the last decades, this 
also applies to the experimental facilities available, thus 
modern scientific work would be impossible without the 
advanced stage of our technology.  

These improvements are directly related to the im-
provement in technology and available techniques and 
methods. Moreover, the standardization means, that re-
sults achieved in one part of the world, may be compared 
to results in another part of the world, because a great 
number of the methods, techniques and the units are stan-
dardized, even the terms are to a great extent standard-
ized. 

This gives an optimal possibility for sharing and com-
paring results and for the acceptance or rejection of ideas 
and theories through a vivid discussion and constructive 
criticism.  

 
 
5.2  Techniques and Technology 

 
The development of techniques and technologies, so to 

speak, brings the result of science into use in practice, 
and without these tools science would have great difficul-
ties to advance.  

On the other hand, the level of techniques and tech-
nology is a direct consequence of the scientific results 
and the associated development and furthermore depend-
ing on the standardization of material, tools, methods and 
procedures etc.   

 
 

5.3  Standardization 
 

In standardization, the different items and methods 
from Techniques and Technologies are in principle 
founded on the best available theoretical knowledge. 
Therefore, standardization is strongly depending on the 
two former areas. Moreover, standardization often reveals 
the need for achieving more knowledge and is thus an 
inspiration for new scientific research. 

 
6 FINAL REMARKS 
 
As demonstrated in the lecture, we do not know or un-

derstand everything in nature, this also applies to light-
ning. But even so we are still able to tackle the problems, 
also concerning lightning protection, and in addition in-
stigate new investigations necessary to make the protec-
tion more efficient. 

Most of the content presented, is known to all of us, 
but sometime we forget the consequences and forget to 
take this knowledge into regard. Thus, it is my hope that 
a closer attention to these relations will result in better 
contributions to the conference and stimulate to more 
fruitful discussions than have been the case in the past. 

Finally, I would like to point out, that the ICLP con-
ferences try to stimulate research of lightning phenomena 
and try to stimulate the practical application of these re-
sults. Therefore all ideas and contributions are welcome, 
and ICLP provides a forum for the discussions hereof, but 
do not take responsibilities for the individual contribu-
tions. As a consequence papers to the conference will 
only be rejected provided that: 
 

1. The paper is outside the scope of the conference. 
2. The paper layout is not in line with the confer-

ence rules. 
3. The paper does not have a sufficient high tech-

nical/scientific standard. 
  
Now coming to the end, my final address should be: 
 

You are the lucky ones that now have the chance, ob-
ligation and possibilities to conquer the world - and con-
tinue the work of our ancestors. I wish you all a real god 
time and good luck doing so.  
 
 
Home Office: 
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PROPOSAL FOR QUALIFYING LIGHTNING PROTECTION SYSTEMS

Over the years different new Lightning Protection Systems have been proposed and more new
types of protection are underway. Moreover, it is expected that new systems and procedures will
continue to be developed and be suggested in the future. It is therefore our obligation to investigate
the safety of such systems and associated procedures before they are permitted to be used in prac-
tice, and to promote systems that achieve high degrees of protection, and prevent the use in prac-
tice of systems that do not provide the necessary degree of protection.

In the following sections it is attempted to specify the necessary and sufficient investigations and
tests for the qualification of lightning protection systems, components and procedures, to ensure the
required safety against damages and hazards, before they are permitted to be used in practice and
before eventually standardized in analogy with the requirements for accepting new medicine.

INITIAL QUALIFICATION REQUIREMENTS FOR LIGHTNING PROTECTION SYSTEMS:

Following possibilities exist for preliminary investigations.

1: Laboratory Tests
2: Tests in Test Stations under Natural Lightning Conditions
3: Theoretical Investigations and Considerations
4: Simulation of Lightning and Attachment Processes

Re 1: Laboratory Tests
It is impossible to make full scale tests of LP Systems in HV Laboratories, and impossible to make
realistic model tests, as the flashes in the laboratory are quoted in meters while lightning flashes are
quoted in kilometers, and that discharge phenomena are extremely non-linear. Moreover, climatic-,
violent wind-, temperature-, precipitation conditions etc. are impossible to simulate in the laboratory.
Thus tests in laboratories are left to investigations of single items in the discharge processes under
preselected environmental conditions.

Re 2: Tests in Test Stations under Natural Lightning Conditions
Tests in test-station under natural lightning conditions can be used to investigate the relative per-
formance of the Lighting Protection Systems. However, in order to investigate the functions under
the whole spectrum of lightning conditions as defined above, it will take a great number of test sta-
tions situated in different locations with different lightning conditions, and the result will only be rela-
tive in comparison to other types of LP Systems under test.
In addition to the cost for erecting the test stations the expenses for monitoring and measuring sys-
tems, regular inspections and supervision, data collection and data treatment, will add to the total
cost.

Re 3: Theoretical Investigations and Considerations
Theoretical investigations and understanding of the single phenomena in lightning have advanced
over the years, a still undergoing process that steadily improve our understanding of the mecha-
nisms involved in lightning flashes.
This knowledge can be used for the estimation of possible applicability of known, new and future
systems and to warn against ideas for systems that have no chance of success.
The scientific knowledge and tools for investigations will steadily be improved as more and more of
the lightning phenomena will be investigated and understood in details in the future.
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Re 4: Simulation of Lightning and Attachment Processes
As a result of the steadily improved knowledge of the physical phenomena involved in the lightning
processes, and as more precise values of the single parameters for the lightning processes, and
their variations, are being recorded, better and better simulation tools have been developed in a still
ongoing process. This improved knowledge gives an additional tool for evaluating and comparing
different LP Systems. Hopefully, it will be possible in a not too far future to reach a stage where
such models can be used for design purposes.

ADDITIONAL REQUIREMENTS FOR PASSIVE AND ACTIVE LPS COMPONENTS:

Passive devices

For passive devices it has to be ensured, that the dimensions of the devices are sufficient to with-
stand the current, energies and mechanical forces associated with lightning flashes.
Moreover, the component and devices should be able to withstand the effect of corrosion caused by
the environmental conditions where used.

Active devices

In addition to the requirements for passive devices, active devices to be used in Lightning Protection
System in practice should as a minimum be tested for durability, deteriorating effects caused by the
environmental conditions such as humidity, precipitations, contamination, storms, temperature and
air-pressure, without losing their original protection properties, and in addition be immune to the
electrical and magnetic fields associated with lightning, especially for systems requiring auxillary
power systems to work. Finally, procedures should be provided for tests to check devices for un-
changed characteristics during the recurrent inspection of the individual LP System.

REQUIREMENTS BEFORE ISSUING STANDARDS FOR NEW LIGHTNING PROTECTION SYS-
TEMS OR DEVICES:

The standardizing of, or inclusion in any form for, or part of a standard, requires that following re-
quirements are fulfilled.

A: The Lightning Protection System or devices have passed the previously specified initial in-
vestigations and tests without any controversies versus the results of any of these items.

B: The systems or devices should following be permitted to be used in practice on real struc-
tures for monitored long term tests under collection and analyses of service data, where the
systems are regularly inspected for malfunctions and misinterceptions in comparison to the
claimed functions of the systems and/or devices.

C: Provided that the protection system or devices have passed the investigations and tests
under A: with positive results and passed the long term test under B: for a specified number
of installations and years, the systems or devices might be ripe for standardization or inclu-
sion in existing standards.

CONCLUSION:

In order to ensure a minimum of safety against lightning damages and hazards, the ac-
ceptance of any new LP system or device, and as a matter of fact any LP System or device,
to be used on actual structures, require that the items under 1, 2, 3 and 4 should be investi-
gated in advance, and as a prerequisite that there should be no controversies versus the re-
sults of any of these items, before such systems be permitted to be used in practice for long
term tests.
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Monitored long term test of the specific system or device should be performed over a speci-
fied number of years and number of installations with positive results before standardized or
included in any form in existing standards.

Moreover, any new component to be used in Lightning Protection System in practice should
as a minimum be tested for durability, deteriorating effects of the environmental conditions,
including contamination, and be tested to prove their immunity against the effects of electric
and magnetic fields associated with lightning flashes.
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Foran, Rosanne

From: Roux, Richard
Sent: Monday, January 04, 2016 8:19 AM
To: Bellis, Dawn; Linda Learned; Foran, Rosanne
Subject: FW: [LP/PQ] NFPA 780 TIA by KEPCO, OMNI, Heary Bros, and Lightning Master 

Corporation

I received the below from Dr. Mata on Proposed 2017 Edition TIA Log No.: 1209. 
 
Dick 
 

From: Mata, Carlos T.  ]  
Sent: Sunday, January 03, 2016 8:57 PM 
To: Roux, Richard <rroux@NFPA.org> 
Cc:   
Subject: [LP/PQ] NFPA 780 TIA by KEPCO, OMNI, Heary Bros, and Lightning Master Corporation 

 
Dear Mr. Roux, 
 
Below you’ll find my comments on the subject NFPA 780 TIA. For the reasons given below, I strongly believe that NFPA should reject 
the application by OMNI et al. 
 
My name is Carlos Mata and I work at the Kennedy Space Center, FL, where I’m a member of the Lightning Safety Assessment 
Committee (LSAC). I’m also responsible for the lightning protection and lightning monitoring of the NASA launch pads at KSC and I 
support the Air Force providing ground-truth data to validate the lightning detection systems that the Air Force owns and operates.  
 
About two years ago the LSAC reviewed and disapproved a lightning protection system proposed to be installed at the redesigned 
entrance of the KSC visitor center, in which an Early Streamer Emission device was being used to “protect” tourists while they transited 
through the KSC visitor center entrance (outdoors) during thunderstorms. The electrical engineer who did the design knew very little 
about lightning, but followed the recommendations of a vendor who told him that these devices were a breakthrough and were the latest 
technology on lightning protection. We were shocked that these devices were being marketed to “protect” people outdoors, which is 
extremely irresponsible.  
 
The lightning researchers at the International Center for Lighting Research and Testing (ICLRT), lead by Dr. Uman, have been studying 
the lightning attachment process as part of a DARPA funded grant. The grant seeks to understand the lightning attachment process, 
which is still not very well understood, as documented in numerous peer reviewed journal publications and highly cited books in the 
lightning literature. Many attempts have been made to extrapolate high voltage laboratory tests and numerical method simulations to 
lightning and the consensus in the lightning research community remains the same, which is the results cannot be extrapolated.  
 
I just read the ICLP paper referenced in the subject NFPA 780 TIA and it’s obvious that the authors are not experts in the area of 
lightning physics. The claims made in the paper are extrapolations, which should not be made, and wrong assumptions. The authors 
also state that more field tests are needed, so I’m not sure how they claim now that their BCAT is field tested or validated device.  
 
I’ve had the chance to read and review some of the responses that you have already received, so I will not elaborate on my response. 
Instead, I will endorse the response that Dr. Mousa already submitted.  
 
We, at the KSC and many other government agencies, have been using the NFPA 780 as our main lightning protection standard and I 
hope that the NFPA 780 will continue to be responsible in the way it handles requests such as OMNI's.  
 
If you have any questions about my comments, please do not hesitate to contact me. 
 
Respectfully, 
 
Carlos T. Mata, Ph.D. 
Subject Matter Expert 
Engineering Services Contract 
Kennedy Space Center, FL 32780 
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NFPA 
1 Batterymarch Park 
Quincy, Massachusetts 
02169-7471 

Carl S. Johnson II 
5555 East Michigan Street 
Orlando, Florida 
32822 
 

Reference: TIA 1209 
Public Comment 

 

Dear Sir, 

I have been a member of National Fire Protection Association (NFPA) since 2010.  I am 
a principal member of the NFPA 780 Technical Committee.    I would like to address 
several issues advanced in TIA 1209. 

First; the disparaging remarks made by the submitter in the first paragraph of page 4: 

“....The current version of NFPA 780 is the result of the domination and control of technical 
committees by parties who, due to their roles as manufacturers, distributers, installers, or 
consultants to the Franklin rod lightning protection system, have a vested interest in the sole 
technology that version of the standard permits…..” 
 
I have been a member of NFPA 780 Technical Committee since 2011.  My first contact 
with the NFPA 780 Technical Committee was in 2008.  I submitted a proposal for a new 
chapter addressing lightning protection for airfield lighting systems.  The proposal (based 
upon ballots returned) was unanimously rejected. 
 
I have worked with this committee first as a private citizen submitting a proposal and then 
as a fellow committee member.  The integrity of the men and women on the NFPA 780 
Technical Committee is unquestionable.   The Committee members are honest, 
hardworking, and exceptionally knowledgeable.  The submitter’s comments are simply 
wrong. 
 
I am employed as an electrical designer for a consulting engineering firm in Central 
Florida.  My job is to provide my employer’s clients with the best lightning protection 
system designs available, regardless of technology.   
 
Second; the submitter continually refers to: 
 
“….equivalency based on the history of performance in the field….” TIA 1209, page 1, 
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“….supported by a manufacturer’s track record as to performance in the field…..” TIA 1209, 
page 2, 
 
“….proven track records in the field….” TIA 1209, page 3, 
 
“….having a proven track record of performance in the field….” TIA 1209, page 6 
 
When and where lightning will strike is for all practical purposes unpredictable.  How does 
one prove that lightning did not strike an area protected by the submitter’s equipment?  
How is a “proven track record” documented, when protection would be determined by an 
unpredictable event not occurring?  The odds of being struck by lightning in a given year 
is 1 in 1,190,000. (1) 
 
Following the TIA Author’s logic, I would submit the following argument:   
 

I live in Central Florida, the lighting capital of North America.  My home is 
equipped with architectural type shingles.  Architectural shingles are a 
higher grade shingle than the standard three-tab shingle.  The shingles are 
carbon colored.  The strength members are fiberglass, an insulator.  Zinc 
particles (conductor) are embedded into the upper/exposed surface of the 
shingles.  In the thirty years I have lived in the home it has not been struck 
by lightning.  Therefore the shingles on my home have a “proven track record 
in the field” of preventing lightning strikes to my home. 

 
The argument above is an assumption of a fact constructed predominantly on the lack of 
conflicting evidence. “Absence of evidence is not evidence of absence.” (2) 
 
Third:  Efficacy of Franklin Method: 
 
Observations and historical records demonstrate the effectiveness of a properly 
installed and maintained Franklin based lightning protection system.  Both sides of this 
dispute are in harmony that a properly installed and maintained Franklin type system is 
a highly effective means of providing lightning protection.   
 
The submitter does not take issue with the effectiveness of the Franklin type system.  
On page 2 of the TIA the proposer states: “In the unlikely event that lightning does strike, 
the BCAT dissipates the sudden electric current into the ground as the conventional lightning 
terminal does.”  The submitter states that a BCAT air terminal can be used in a Franklin 
system.  The proposer states his product can be used as a conventional Franklin strike 
termination device.  I fail to understand how there is a trade law conflict. 
 

(1) http://www.lightningsafety.noaa.gov/odds.shtml 
(2) Bo Bennett PHD; http://www.logicallyfallacious.com/index.php/logical-fallacies/54-argument-from-ignorance 
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Fourth; Academia is unable to agree on the efficacy of the charge transfer system (CTS) 
or early streamer emission (ESE) types of lightning protection systems. The following 
documents provide independent opinions on the efficacy of the CTS and ESE lightning 
protection systems: 
 

ICLP 2010; Non-Conventional Lightning Protection Systems; Vernon 
Cooray, Uppsala University, Uppsala, Sweden. 
 
Experimental Validation of Conventional and Non-Conventional Lightning 
Protection Systems; William Rison, Member IEEE,  Electrical Engineering 
Department, New Mexico Institute of Mining and Technology.  
 
A Critical Review of Nonconventional Approaches to Lightning Protection; 
M. A. Uman and V. A. Rakov, Department of Electrical and Computer 
Engineering, University of Florida, Gainesville, Florida. 

 
The documents listed above are available on the World Wide Web. 
 
I have no interest in (vested or otherwise) whether the Franklin rod lightning protection 
system is the sole technology the standard permits.  It would not be in my client’s best 
interest to provide a lightning protection design utilizing a lightning protection technology 
which does not have consensus of the scientific and engineering community. 
 
Thank you for the opportunity to express my concerns regarding TIA 1209. 
 
Sincerely, 
 
Carl S. Johnson II 
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Foran, Rosanne

From: Selent, Paul R <
Sent: Tuesday, January 12, 2016 6:03 PM
To: TIAs
Subject: Comment on Proposed TIA 1209 on NFPA 780

I do not see an issue with other devices meeting the performance criteria being an accepted method. However, the 
proposed TIA needs to be written in a manner such that scientific data and testing needs to support a claim of 
equivalency.  The type of testing and data needs to be agreed on by the scientific community as “lightning is a 
stochastic, if not capricious natural process”.  
History of performance is not sufficient, and difficult to prove.  As an example my house in the southeast part of the 
country was never struck by lightning, all it had for protection was a roof, does that mean a roof meets the equivalency 
criteria?   
  
 Regards 
 
Paul R. Selent P.E. 
ExxonMobil Research and Engineering 
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Comments on the Tentative Interim Agreement (TIA) 1209 to NFPA Standard 780

William Rison
Research Professor of Electrical Engineering

New Mexico Institute of Mining and Technology
Socorro, NM 87801 USA

rison@nmt.edu

The proposed TIA states:

Nothing in this standard is intended to prevent the use of systems, methods, or devices of equivalent or superior
quality, strength, fire resistance, effectiveness, durability, and safety over those prescribed by this standard.

yet there is nothing in the proposed TIA which proves that a system, method or device is equivalent or superior to those in the
standard other than a demonstration “to the satisfaction of the authority having jurisdiction”. One cannot expect the AHJ to
have either the time or the background to critically review the documentation submitted to it to determine if a system, method
or device is equivalent or superior. That should be the job of the NFPA 780 Technical Committee. If a method, system or device
is demonstrably equivalent or superior, a proposal with supporting documentation should be made to the 780 TC, and the 780
TC should take the necessary time to make the determination; that is not the role of the AHJ.

Non-conventional lightning protection systems, in particular Charge Transfer Systems (CTS’s) and Early Streamer Emission
(ESE) air terminals, have been studied by the scientific community, and the consensus of the scientific community is that they
do not work as claimed [1]. Dr. Abdul Mousa has submitted a comment to this TIA which discusses in great detail the scientific
studies which show that non-conventional lightning protection systems do not work as claimed, and documentation of failures
of such systems. Rather than repeating his points, I will add three additional comments.

1) In the 1960’s and 1970’s NASA had several lightning-related incidents at Kennedy Space Center in Florida, including a
manned Apollo mission which was stuck by lightning (fortunately without major damage) during takeoff. At that time a CTS
with the trade name Dissipation Array System (DAS) was (and still is) being marketed as a superior LPS based on its history
of performance in the field – a history documented by its manufacturer. The claim of the manufacturer was that the DAS would
prevent lightning strikes to a region protected by the DAS. While its claims were disputed by the scientific community, NASA
undertook a large study to determine if the DAS could be used to protect NASA rockets. Several systems were installed on
tall towers at Kennedy Space Center, and were monitored to determine if the systems worked. Videos were taken of lightning
striking towers “protected” by DAS’s, showing that the systems did not work as claimed [2]. As a result of this study, NASA
adopted a conventional LPS to protect its rockets on the launch pad. NASA meticulously monitors its rockets while on the
launch pad, and has videos of lightning strikes to the catenary wires of the LPS, showing that its conventional LPS works as
designed.

At about the same time, the FAA also studied the DAS as a possible non-conventional LPS to protect its facilities. The FAA
had a DAS installed on the control tower at the Orlando Airport. Shortly after it was installed, the control tower was struck
by lightning, with extensive damage to equipment in the tower [3]. As a result of that field test, the FAA now has a lightning
protection code which allows the use of only conventional LPS’s to protect FAA facilities.

The above two studies show that a history of performance in the field, documented by a manufacturer, does not prove that a
system, method or device is of equivalent or superior to the conventional ones specified by the current standard — a claimed
history of performance in the field is no substitute for rigorous scientific evaluation.

2) The substantiation in the TIA states that the TIA would allow the use of the Bipolar Conventional Air Terminal (BCAT)
produced by OMNI LPS. The BCAT is a CTS, with the claim that it will prevent lightning strikes within a protective range. The
BCAT manufacturer has published a conference paper on the BCAT, documenting laboratory studies and computer simulations
of the BCAT which they claim show that it works [4]. Dr. Mousa’s comment discusses in detail why such laboratory studies
are invalid. In addition I will add the following:

The TIA states:

When a thunderstorm approaches, the BCAT causes an advance pre-discharge (corona) to scatter the electric charge
in the atmosphere, thus reducing the top part of the air terminals electric field and reducing the probability of
lightning strikes.

1
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This is very similar to the argument used for the DAS. The argument for the DAS is that, if one point emits a corona current of i,
then N points will emit a corona current of N × i. This is not the case – the corona current from one point reduces the electric
field at the nearby points, which reduces the corona current emitted from those nearby points. Field tests under thunderstorms
(discussed in [2], as well as well as field tests my colleagues and I have done at Langmuir Laboratory) show that the corona
current from an array of points is not significantly different than the corona current from single point. The same principal applys
to the BCAT — the BCAT may be designed to concentrate the corona current at a particular feature of the device, producing
the bright spots shown in their literature (e.g., [4]), but it will not significantly increase the total corona current given off by the
device. Once the BCAT starts emitting corona current, the space charge from the corona current will limit the overall corona
current from the device. Where are the field tests of a BCAT under a thunderstorm, showing that the space charge emitted by a
BCAT in a real-life setting is significantly higher than the corona current emitted from a Franklin rod?

Also, the space charge from any corona current emitted from a BCAT will follow the electric field lines away from the BCAT.
Below I reproduce Figure 8 from [4], which show the results of OMNI’s computer simulation of the corona current from two
BCATs and a Franklin rod:

Note that, at a small distance away from the devices (a distance of a few centimeters, about the radius of the BCAT), the electric
field lines from the BCATs and the Franklin rod are almost entirely vertical. Any space charge from a BCAT goes straight up,
towards the thundercloud, rather than horizontally, where it could shield nearby objects.

The TIA goes on to state:

In the unlikely event that lightning does strike, the BCAT dissipates the sudden electric current into the ground as
the conventional lightning terminal does.

If a BCAT does not prevent lightning strikes, then its role is simply that of a lightning receptor, and as such should be subject
to the same requirements as all the other lightning receptors in NFPA 780 – to dissipate the lightning currents into the ground,
and mitigate secondary effects through the use of surge suppressors.

3) Figure 10 of the paper [4] shows an example result from OMNI’s laboratory testing:

This shows that two BCATs will not produce enough corona space charge to prevent a flashover from a laboratory high voltage
supply, and that when the flashover occurs, the object struck is not one of the BCATs. This raises two issues:

2
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a. If a BCAT cannot eliminate the conditions for a flashover from a laboratory power supply, how could it eliminate the
conditions for a flashover from a thunderstorm, which has a power many orders of magnitude larger than a laboratory
power supply?

b. When the flashover occurs, the BCATs appear to protect themselves — the flashover attaches to the conventional air
terminal — making it likely that, when lightning does strike, a nearby object (such as a communications antenna) will be
struck instead of the BCAT. This is exactly what one does not want for an LPS – the grounded air terminals of an LPS,
which are designed to conduct the lightning current safely to ground, are what should be struck in a properly designed
LPS.

The consensus of the scientific community is that CTS’s and ESE air terminals do not work as claimed by their manufacturers,
and are not equivalent or superior to the conventional LPS designed detailed by NFPA 780. A history of performance in the
field submitted by the manufacturer is no substitute for a rigorous scientific study. I strongly urge the NFPA 780 Technical
Committee to reject TIA 1209.

[1] Uman, M.A. and V. Rakov, “A critical review of nonconventional approaches to lightning protection”, Bulletin of the
American Meteorological Society, pp.1809-1820, 2002

[2] Conference sponsored by Office of Naval Research, NASA, FAA, and U.S. Air Force, “Review of Lightning Protection
Technology for Tall Structures”, Lyndon B. Johnson Space Flight Center, Houston, TX, Nov. 6, 1976.

[3] Federal Aviation Administration, “1989 Lightning Protection Multipoint Discharge Systems Tests, Orlando, Sarasota &
Tampa, Florida, Final Report”, FAATC T16 Power Systems Program, ACN-210, 1990

[4] Chung, Y-k, K-s Lee and B-h Lee, “Analysis and Test on Electric Field Concentration Effect of Bipolar Conventional
Terminal”, Paper 416, Proceedings of International Conference on Lightning Protection, Shanghai, China, pp. 1372-
1375, 2014.
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Foran, Rosanne

From: Stewart, Bill G  (bshg) >
Sent: Wednesday, January 13, 2016 12:49 PM
To: TIAs
Cc: Kurima, Robert (RKurima); MURTI, DURGA D; McKinney, William Z; Clark, Henry E.
Subject: “Comment on Proposed TIA 1209 on NFPA 780” - Standard for the Installation of Lightning 

Protection Systems

Secretary, Standards Council, 
See my comments and remarks below for your consideration. 
 
============================= 

1.8 Equivalence. Nothing in this standard is intended to prevent the use of systems, 
methods, or devices of equivalent or superior quality, strength, fire resistance, effectiveness, 
durability, and safety over those prescribed by this standard. 
 
Suggest rewording as: 
This standard is not intended to prevent the use of systems, 
methods, or devices of equivalent or superior quality, strength, fire resistance, effectiveness, 
durability, and safety over those prescribed by this standard. 
or,  

This standard does not prevent the use of systems, 
methods, or devices of equivalent or superior quality, strength, fire resistance, effectiveness, 
durability, and safety over those prescribed by this standard. 
or, 

This standard does not preclude the use of systems, 
methods, or devices of equivalent or superior quality, strength, fire resistance, effectiveness, 
durability, and safety over those prescribed by this standard. 
 
========================== 
Need to correct typographical error:  page 2 and page 3. 

if it is so certifie4d by the authority having jurisdiction 
to 
if it is so certified by the authority having jurisdiction 
 
===================== 
Need to reword: 
The Supporters’ BCAT is a charge transfer system that will substantially eliminate the risks 
associated with lightning through dissipation of the building charge in a thunderstorm and provide 
protection of a space with a localized corona discharge. 
 
====================== 

Field experience must be the lodestar for NFPA 780. 
I do not understand the term “lodestar”.  Suggest use more commonly known synonym. 
 
============================ 
The current version of NFPA 780 is the result of the domination 
and control of technical committees by parties who, due to their roles as manufacturers, 
distributers, installers, or consultants to the Franklin rod lightning protection system, have a 
vested interest in the sole technology that version of the standard permits. This unfortunate 
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2

situation does not fairly account for field experience. 
 
There is simply no basis for permitting NFPA 780 to continue to act as a mechanism for restraining trade 
and excluding competition from both international and domestic companies that provide 
equivalent systems. 
 
The above sounds fairly prejudicial and appears to be attacking the present basis of NFPA 780 by this author, 
and is not presented in a professional manner or more ethical approach. 
 
=============================== 
(c) NFPA 780 Violates U.S. and International Trade Laws. 
 
I do not read where the author provides proof to support this statement.  I feel as though the author of this TIA 
is looking to support Samsung, respect to the OMIN LPS system. 
 

 
General: As I read this, I get the feeling this TIA is a commercial push by OMNI LPS. 
 
Additionally, I suggest that rather than pushing through this revision through as a TIA, the author submit 
through normal channels, the proposed change on the regular revision cycle, of every 3 to 5 years, or what is 
typical for this NFPA 780 Standard. 
 
 
 
 
Best Regards, 
Bill G Stewart, P.E. 
Electrical Engineering Team Leader 
 
Chevron Pipe Line Company 
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NFPA 780-Propsed 2017 Edition 
TIA Log No: 1209 
Gentlemen, 
 
 
Approximately 15 years ago, we fought this battle against the proposed NFPA781, which would 
give legitimacy to non-conventional systems and strike termination devised that make claims of 
extraordinary protection zones, without substantiating scientific documentation. The request for a new 
section appears to be an attempt to bypass the failed NFPA781. 
NFPA780 does not prevent the use of alternative strike termination devices, a strike termination 
device has too very basic criteria: 1. Meets minimum thickness, and 2. Places the protected 
object in a protection per NFPA 4.8 
 
Sincerely, 
 
Guy C Maxwell 
Maxwell Lightning Protection of Florida Co. 
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Foran, Rosanne

Subject:  NFPA 780 TIA 1209 Input

From: Prof. C. Mazzetti [   
Sent: Monday, January 4, 2016 6:28 AM 
To: 'Mitchell Guthrie' <  

@alice.it 
Subject: I: NFPA 780 is under attack by CTS & ESE DEvice Vendors 

 
Dear Mitch, 
 
I completely support the Dr. Mousa comments on TIA to NFPA 780. 
 
Best regards. 
 
Carlo Mazzetti 
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Foran, Rosanne

From: George Morovich < >
Sent: Thursday, January 14, 2016 1:24 PM
To: TIAs
Subject: Comment on Proposed TIA 1209 on NFPA 780-7

NFPA 780‐ Proposed 2017 Edition  
Standard for the Installation of  
Lightning Protection Systems  
 
TIA Log No.: 1209  
Reference: 1.8 New and Annex  
 
Comment Closing Date: January 15, 2016  
Submitters: George Morovich  
 
Equivalent devices should be allowed; however, further claims must be proven by scientific method and actual testing. I 
have personally seen these types of devices blown away, so in those instances the devices did not work as claimed.  The 
method of testing and performance criteria needs to be agreed on and conducted by a certified testing body.  
 
History of performance is irrelevant. Structures without protection often have no history of stroke attachment.    
 
Personally I am not convinced and see insufficient evidence of a viable “new technology”.  
 
Additionally, with regard to NFPA 780‐7, over a decade the American Petroleum Institute conducted research and 
produced API 545, and this was mostly adopted in the last revision; however, there was insufficient coordination with 
the recent revision of NFPA 780‐7.     

   Sincerely yours, 
       George L. Morovich 
 

   TETI 
       Tank and Environmental Technologies, Inc. 
       13 Flower Tuft Court 
       The Woodlands, Texas 77380 
 
          
       
          
       Website: www.TankEnv.com   
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Foran, Rosanne

Subject: FW: NFPA 780 Proposed TIA No.1209

Importance: High

From: Andrew Mulholland [   
Sent: Friday, January 15, 2016 8:40 AM 
To: Depew, Jenny <JDepew@nfpa.org> 
Subject: NFPA 780 Proposed TIA No.1209 
Importance: High 
 
To: Jenny DePew 
National Fire Protection Association 
 
Dear Ms Depew 
 
I am writing to you in regards the TIA1209 which is to be reviewed by the 780 Technical Committee.  I would like to see 
an official decline to NFPA proposed TIA No. 1209. 
 
Boston Lightning Rod Company was founded in 1873 and has been installing and maintaining Franklin Type systems 
since its inception. The design and installation of our systems are base on current NFPA 780, UL 96, UL96A and LPI 178 
standards.  This past year we were tasked with repairing, modifying and up‐grading the existing roof top lightning 
protection system on the NFPA Headquarters in Quincy Massachusetts.  
 
I have reviewed the proposal and have not been able to see and or review any independent testing for the proposed 
device. It appears we are going down the same road traveled in the past with other proposals submitted for non ‐ 
standard type systems.  Non‐standard type systems have been presented in the past for approval and have been denied 
by NFPA. The NFPA made it clear that in order for products to be included in the standards they must have sufficient 
evidence to establish the validity of the products claims which does not appear to be evident in this proposal.   
 
The National Fire Protection Associations mission is devoted to eliminating death, injury, property and economic loss 
due to fire, electrical and related hazards and needs to stay the course in this matter.  
 
As stated above I believe this proposal should be declined.  
 
Thank You for your time and please do not hesitate to contact me should you have any questions or require any further 
information regarding this matter.   
 
Regards,  
Andrew Mulholland 
 
Andrew Mulholland 
Project Manager  

Boston Lightning Rod Company, Inc.  
  

  
  

      
  

Member: LPI, ULPA, IBEW, NECA  
UL Listed Lightning Protection Installer 
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Foran, Rosanne

Subject: FW: Public Comment : NFPA 780 Proposed TIA No. 1209
Attachments: Hartono_TIA 1209.pdf

 

From: Depew, Jenny  
Sent: Friday, January 15, 2016 12:13 PM 
To: Foran, Rosanne <rforan@NFPA.org> 
Subject: Public Comment : NFPA 780 Proposed TIA No. 1209 

 
Another Public Comment  
 
From: Hartono [ ]  
Sent: Friday, January 15, 2016 12:12 PM 
To: Depew, Jenny <JDepew@nfpa.org> 
Cc: Abdul Mousa <  

 
Subject: NFPA 780 Proposed TIA No. 1209 

 
Jenny Depew, Administrator, Technical Projects 
NFPA 
1 Batterymarch Park 
Quincy, MA  02169 
 
Please find enclosed my comments on the subject NFPA 780 TIA.  For the reasons given, I oppose the 
application by OMNI et al. and hereby ask that NFPA reject it. 

Thank you. 

Z. A. Hartono 
Senior Member IEEE 

Kuala Lumpur, Malaysia 
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January 15, 2016 

 

Comments on the TIA 1209 to Standard 780 that is Proposed by 

Dongjin Kwon and Youngki Chung 

 
Comments By: Z. A. Hartono., Senior Member IEEE 

Kuala Lumpur, Malaysia 

 

 

1. Introduction 

The proposed TIA 1209 by Dr. Kwon (KEPCO) and Dr. Chung (OMNI LPS) intends to 

provide an equivalency standard that would offer to the public a benefit against the known 

hazard of lightning strikes and recognize “an advance in the art of safeguarding property or 

life”. The suggested TIA would permit the products of OMNI LPS, Lightning Master 

Corporation and Heary Bros. Lightning Company, Inc. to be iterated as equivalent, or 

“standard” in the U.S. lightning protection marketplace with it being recognized that 

standards-making organizations and/or authorities having jurisdiction shall not withhold 

approval as equivalent when the system, method, or device is supported by a manufacturer’s 

track record as to performance in the field. The treatment as equivalent would likewise be 

extended to any other lightning protection technology, and such technology shall be treated as 

equivalent, or “standard,” in the U.S. lightning protection marketplace. 

From the above, it seemed that the suggested TIA intends to make the ESE (early streamer 

emission), CTS (charge transfer system), CVM (collection volume method) and other non-

conventional system, method, or device (i.e. air terminal) as equivalent, or “standard”, in the 

U.S. lightning protection marketplace. 

The following information will demonstrate that there has been no improvement in the field 

performance of the various types of ESE and CVM air terminals since the Bryant Report was 

published more than a decade ago. 

 

2. Performance of ESE and CVM air terminals 

The study on the field performances of the above air terminals in Malaysia has been ongoing 

since 1990 and continued even after the Bryan Report was published in 1999. The study 

consists of observing and recording the occurrence of bypasses (i.e. lightning caused 

damages) on the exposed parts of hundreds of buildings and takes into consideration the new 

models of air terminals that were introduced in the market and the various installation 

methods they were subjected to in the field. 

The following case studies represent a very small sample from the hundreds of buildings 

studied over the last 25 years: 
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a) Bypasses occurring well within the claimed protection zone (Appendix 1) 

b) Bypasses occurring within the claimed protection zones of two closely spaced air 

terminals (Appendix 2) 

c) Bypasses occurring between two air terminals (Appendix 3) 

d) Bypasses occurring on buildings less than 60m high (Appendix 4) 

e) Bypasses occurring at ground level within the claimed protection zones (Appendix 5) 

f) Major (large) bypasses (Appendix 6) 

g) Fatal lightning strike cases within the claimed protection zones (Appendix 7) 

It is also of interest to note that many US companies operating in Malaysia have been using 

the ESE air terminals and they have also been affected by lightning. Two of the companies, 

Western Digital and Texas Instruments, are shown as case study examples (Appendix 8). 

 

3. Summary 

As can be seen from the case studies presented, the performances of the ESE air terminals 

have not changed much since the last NFPA study in 1999. The new ESE models introduced 

in the market since 2000 also did not show any improvement in their ability to protect the 

buildings and open spaces. 

Hence, it is prudent to reject any proposed “equivalency standard” for the ESE and other non-

conventional air terminals until they are field proven in the interest of public safety in the 

USA and the world. 
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Appendix 1: Bypasses occurring well within the claimed protection zone 

 

Case #1: Minaret of Putrajaya Mosque, Putrajaya, Malaysia 

This minaret is over 100m high and has been installed with a Pulsar ESE air terminal at the 

apex. It has been struck and damaged by lightning several times since it was completed in 

1998. The bypasses could be seen at about 12 and 30 m below the ESE air terminal i.e. well 

within the claimed protection zone. 

 
The minaret of the Putrajaya Mosque. 

 
The Pulsar ESE air terminal installed at the apex of the minaret, 
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One of the bypass located about 15 m below the air terminal. 

 
Another bypass located about 30 m below the air terminal. 

For more information, please refer to: 

http://lightning.org/wp-content/uploads/2014/12/Putrajaya_minaret_incident.pdf 
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Case #2: Riana Green East apartment, Kuala Lumpur, Malaysia 

This apartment block was installed with an ESE air terminal at the highest point. Within two 

years, it has been struck and damaged by lightning on three separate occassions. One of the 

bypass occurred at about 25m below the air terminal. 

 
The Riana Green East apartment just after it was installed with the ESE air terminal. 

 
A close-up photo of the ESE air terminal. 
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The apartment after it was installed with an ESE air terminal in 2009. 

 
One of the bypasses observed in 2011. 

 
Another of the bypasses observed in 2011. 
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Appendix 2: Bypasses occurring within the claimed protection zones of two air 

terminals 

 

Case #1: Two dissimilar ESE air terminals on the same building 

The engineering faculty building of Universiti Tenaga Nasional (UNITEN) was installed with 

a second ESE air terminal after the initial air terminal failed to protect the building from 

being struck by lightning on several occasions. However, both air terminals, an Active 2D 

and a Dynasphere ESE air terminal, again failed to protect the building from another 

lightning strike a few years later. 

 
The Active 2D and the Dynasphere air terminals on the roof of the building in 2010. 

 
A bypass observed on the building in 2015. This bypass is about 50m from both air terminals. 

Page 8 of 30



8 
 

Case #2: Two similar ESE air terminals on the same building 

The Malaysian Communication and Multimedia Commission (MCMC) building was 

installed with two Dynasphere MkII air terminals in 2007 even though the building is only 

about 120m across. It is located at the foot of a forested hill. In 2014, a bypass was observed 

at one end of the building which is about 50m from the nearest Dynasphere air terminal. 

 
The 20m high MCMC building and the location of the bypass. 

 
The two Dynasphere MkII air terminals on the roof. 
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Close-up photo of one of the Dynasphere MkII air terminal taken in 2007. 

 
Close-up photo of the bypass on the roof. This bypass is 50 and 70 m away from the two Dynasphere MkII air 

terminals. 
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Appendix 3: Bypasses occurring between two air terminals 

 

Case #1: Villaputri apartment, Kuala Lumpur, Malaysia 

This 100m high uniquely designed building has a multi-level roof system with rounded 

corners (except one). The building was installed with two Dynasphere air terminals on 

different roof levels when it was completed in 1996. Since then, the building has been struck 

and damaged by more than a dozen lightning strikes, all occurring on the rounded edges 

where field intensification is considered much lower than at the tips of the air terminals. 

 
The Villaputri apartment in 1999. 

 
The Villaputri apartment in 2007. The Dynasphere ESE air terminals are installed on the upper and middle level 

roofs. The general positions of the bypasses can be observed on the curved edges of the upper, middle and lower 

level roofs and all of them are about 10m from the nearest Dynasphere air terminals.  
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Close-up photo of the bypasses on the upper level roof. 

 
Close-up photos of the bypasses on the upper level roof. 

 

For more information, please refer to: 

http://ground.co.kr/PGS_forum/files/Hartono_ICLP2008_1.pdf?ckattempt=1 
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Appendix 4: Bypasses occurring on buildings less than 60m high 

 

Case #1: Royal Selangor Club annexe building, Damansara, Malaysia. 

This 25m high building was installed with a Dynasphere air terminal in 1998. It was struck 

by lightning on one of the facades a few years later. After the façade was repaired, the 

Dynasphere air terminal was replaced with the DAT Controler ESE air terminal. However, 

the same façade was struck and damaged by lightning a few years later. 

 
The new club building installed with a Dynasphere air terminal in 1998. 

 
A bypass was observed on the façade of the club building a few years later. The bypass is about 20m away from 

the Dynasphere air terminal. 
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Close-up photo of the Dynasphere air terminal and bypass. 

 

The damaged façade was repaired and the Dynasphere was replaced with the DAT Controler air terminal. 

 
Another bypass was observed at the same location a few years later. 
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Case #2: Tenaga Nasional District Cooling System (DCS) building, Kuala Lumpur, Malaysia 

This 30m high building was installed with a single Dynasphere air terminal in 1994 and has 

since been struck and damaged by lightning at least five times. One of the bypasses occurred 

about 10m away from the air terminal. 

 
The DCS building after it was installed with the Dynasphere air terminal in 1994. 

 
The bypass that occurred about 10m away from the Dynasphere air terminal. 

For more information, please refer to: 

http://www.lightning-risk.org/pdfs/CASESTUDIES.pdf 
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Case #3: Sigolsheim Bell Tower 

This incident occurred in the township of Sigolsheim in eastern France in May 2009 (see the 

French news article below). A stone cross on the 30m high bell tower, located just 7m away 

from a Pulsar ESE air terminal, was struck and damaged by lightning. This glaring incident 

suggests that the ESE air terminal is incapable of protecting buildings even in low keraunic 

regions such as Europe, North America, Middle East and East Asia. 

 

 
A new stone cross has replaced the damaged one and located just 7m away from the Pulsar air terminal. 

For more information, please refer to: 

http://lightning.org/wp-content/uploads/2014/12/Sigolsheim_belltower_incident.pdf 
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Appendix 5: Bypass occurring within the claimed protection zone at ground level 

 

Case #1: Solar Power farm, northern Malaysia. 

Many solar power generating farms in the country have been installed with the mast mounted 

ESE air terminals to protect the ground mounted solar panels from being struck by lightning. 

The solar panels are located within the claimed protection zone of one or two ESE air 

terminals. One of the farms was struck by lightning which damaged a few solar panels and 

their associated power units. This incident suggests that ESE air terminals are incapable of 

protecting very low structures such as solar panels. 

 
The mast mounted ESE air terminal adjacent to the solar panel arrays. 

 
One of the lightning damaged solar panel showing three of the lightning attachment points. 
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A blob of melted aluminium suggesting a high temperature event had taken place. 

 
Close-up of one of the Schirtec ESE air terminals used at the solar farm. 
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Appendix 6: Major (large) bypasses 

Case #1: UNIV360 Place apartment, Serdang, Malaysia 

This building was completed in early 2015 and has been installed with a single Prevectron 

ESE air terminal. When it was first photographed in April, one of the façades already 

displayed a minor bypass but it could not be determined then whether the bypass occurred 

before or after the Prevectron air terminal was installed. However, when the building was 

surveyed in December, a major bypass was observed at the exact same façade. This suggest 

that the recently installed Prevectron air terminal has failed to protect the building from 

lightning strikes. 

 
The newly built UNIV360 Place apartment. 

 
The Prevectron ESE air terminal. 
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The façade with the minor bypass. 

 
Close-up photo of the minor bypass. 
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The façade with the major bypass photographed 8 months later. 

 
Close-up photo of the major bypass. 
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Appendix 7: Fatal lightning strike cases within the claimed protection zones 

 

Case #1: Kolej Universiti Islam Melaka (KUIM), Malacca, Malaysia 

In 2012, a student was reportedly killed by lightning while playing football on the field in 

front of the college stadium. The stadium had been installed with an ESE air terminal and its 

claimed protection zone covered the field adjacent to it. The incident revealed that the failure 

of the ESE air terminal can have fatal consequences when applied to open air areas such as 

uncovered stadiums, playing fields and parks. 

 
The KUIM stadium and playing field where the fatal lightning incident took place. 

 
The ESE air terminal on top of the stadium roof. 

For more information, please refer to: 

http://www.harger.com/library/articles/Death-at-the-Stadium.pdf 

http://elektrika.cz/data/clanky/smrt-na-stadionu 
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Case #2: Adventure Island water park, Tampa, Florida, USA 

In 2011, an employee of the park was struck and killed by lightning while he was evacuating 

the guests from the water slide as a thunderstorm was approaching. The location of the 

incident was reportedly within the claimed protection zones of one or two adjacent ESE air 

terminals. This incident revealed that installing multiple ESE air terminals does not protect 

the guests from lightning strikes. 

 
The water slide where the incident took place. 

 
One of the two Prevectron ESE air terminals installed near the water slide. 
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The other Prevectron ESE air terminal installed near the water slide. 

For more information, please refer to: 

http://www.lightning-risk.org/pdfs/Hartono-Adventure-Island-Lightning.pdf 
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Appendix 8: Experience of US assembly plants using ESE air terminals in Malaysia  

 

Case #1: Western Digital plant, Petaling Jaya, Malaysia 

The main building of this plant was installed with a Dynasphere air terminal in 1999. A 

bypass was observed on one corner of the roof about 30m from the air terminal in 2003. 

 
The main building installed with a mast mounted Dynasphere air terminal. 

 
The corner of the roof in 1999. 
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A bypass was observed on the corner of the roof in 2003. 

 
A magnified view of the bypass on the corner of the roof. 
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Case #2: Texas Instrument, Kuala Lumpur, Malaysia 

A new assembly building was installed with a single mast mounted Dynasphere MkII air 

terminal in 2007. Two bypasses were observed on the corners of the building on 2011 and 

2013. 

 
A river side view of the Texas Instrument new building. 

 
A close-up photo of the Dynasphere MkII air terminal. 
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The elevator motor room on the corner of the roof of the new building in 2007. 

 
A minor bypass was observed on the outer corner of the elevator motor room in 2011. 
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An opposite side view of the new building from the main road and the location of the bypass. 

 
The Dynasphere MkII air terminal just barely visible above the roof as seen from the main road. 
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A close-up photo of the bypass as seen from the main road. 
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Abstract— In this paper, we present that the bipolar conventional 
air terminal (BCAT) with a floating conductor affects the electric 
field distribution. When the thunderstorm clouds approach 
facilities placed on the top of buildings, electric field is intensified 
around facilities. So, the probability of lightning strikes increases. 
The BCAT is used to protect the facilities because it alleviates the 
electric field near them. The mechanism of a floating conductor 
discharge is explained, and the analysis models according to 
existence of BCAT are analyzed using finite element method. The 
object to be protected from lightning is placed between BCATs. 
In this experiment, the flashover voltage is measured when the 
flashover occurs at the analysis models by increasing DC high 
voltage simulating thundercloud. These flashover voltages of each 
model are measured and compared with each other. As a result, 
it was found that flashover voltage is reduced by 10% in the 
condition with BCAT in comparison with the condition without it. 
This paper reviews the electric field reduction of BCAT. Future 
study and research are to carry out the electric field analysis and 
experiment in various conditions with different allocation of 
structures and the lightning rod and in the condition which 
flashover does not occur. 

Keywords- floating conductor, corona discharge, finite element 
analysis, electric field alleviation.  

I.  INTRODUCTION  
Recently, the damage caused by lightning increase 

significantly and the damage amount also increases 
exponentially from the development of electronic equipment 
and the climate change due to global warming.  

The lightning damage is mostly caused by induced surge 
from lightning stroke. When the conventional air terminals are 
used as a component of lightning protection system, even 
though the air terminals attract the lightning stroke and the 
lightning current flow to ground systems, the electronic devices 
with weak surge withstand capacity are attacked from all 
direction by induced surge current from lightning stroke.   

Since the early 1980’s the efforts to resolve these issues 
have been studied and the CTS(Charge Transfer System) 
lightning rod preventing direct lightning stroke was developed 
and  installed in construction, structure, plant and so on. [1, 2]  

The practical application is limited since there are few 
empirical data to prove the performance of CTS. However, 

various studies on CTS have been continued to prove its 
validity so far. 

BCAT that was developed by OMNI LPS greatly improved 
the lightning prevention performance of CTS, with which the 
probability of lightning stroke will be decreased significantly 
and the theoretical study has been made. [3, 4]  

In this paper, DC discharge inception voltages of the 
conventional air terminal with and without BCAT were 
measured on the basis of operational principle of BCAT. From 
this result, the corona discharge effect of BCAT is verified. 
The electric field analysis is carried out using an electric field 
analyzing method FEM(Finite Element Method) software, and 
the test results are compared and the verification is made. 

II. THE DISCHARGE MECHANISM OF THE FLOATING 
CONDUCTOR 

A. The structure of the BCAT with floating conductor and 
principle of corona discharge 
Figure 1 shows the structure of BCAT. As seen in Fig. 1, 

BCAT consists of lightning conductor, polymer insulator, 
floating conductor, pipe electrode and mast.  

 

Figure 1.  The structure of BCAT 

Lightning occur when charges from thundercloud break 
insulation of the air and goes down so that upward streamer is 
created at the structure on earth (lightning rod) by 
intensification of electric fields to make conditions for 
lightning. BCAT is designed to cut off the intensification of 
electric fields at the lightning conductor by continuous corona 
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discharge to eliminate conditions for lightning, thus it reduces 
the probability of lightning. 

 

 

Figure 2.  The corona discharge mechanism of BCAT 

Operational principle of Conventional Air Terminal(CAT) 
with corona discharge is shown in Figure 2. As shown in 
Figure 2, as thundercloud approaches, charges opposite of the 
charges of thundercloud are concentrated. Thus, the pipe 
electrode and floating conductor get charges opposite of the 
charges of grounding part; the same charges as polarity of 
thundercloud. 

When the electric fields between the pipe electrode and the 
floating conductor increase, the corona discharge is generated 
at this electrode. As corona discharge continues to keep the 
intensity of electric fields at certain value, and when the value 
is lower than the critical electric field for lightning occurrence.   

For this reason, BCAT minimizes lightning damages by 
protecting the structures from direct lightning strike. It has been 
installed in thousands of sites to demonstrate its performance. 

Figure 3 shows corona discharge at BCAT when DC high 
voltage is applied.  

 

 
Figure 3.  Corona Discharge of BCAT 

III. ELECTRIC FIELD CALCULATION OF BCAT WITH 
FLOATING CONDUCTOR 

A. Analysis medel for the  air terminal  system. 
Figure 4 shows the electric field analysis model using 

FEM(Finite Element Method), and Figure 5 illustrates  the 
electric field analysis model when a conventional air terminal 
and BCAT are in the same space. This analysis model adapted 
Neumann as a boundary condition to identify the corona 
discharge effect of BCAT by analyzing the electric fields of 
conventional air terminal according to the existence of BCAT. 

The distance between the upper plate electrode and each air 
terminal is 200 mm. For analysis unit value, the voltage of 
upper plate electrode is 200 kV. 

 

Figure 4.  Electric field analysis medel of conventioanl air terminal 

 

Figure 5.  Electric field analsis medel conventional air terminal with floating 
conductors 

IV. EXPERIMENTAL SCHEME AND METHOD 
In order to identify DC breakdown voltage of conventional 

air terminal according to the existence of BCAT, DC high 
voltage generator, voltage measurement device are used as seen 
in Fig. 6. The upper plate electrode is 2 m in diameter. The 
distance between the upper plate electrode and the top of the air 
terminal is 200 mm same as the condition in the electric field 
analysis. DC high voltage was gradually increased until the 
breakdown is occurred between the upper plate electrode and 
the air terminal, and the voltage at breakdown was recorded. 

 

Figure 6.  Schematic diagram of the experimental set-up 

V. RESULTS AND DISCUSSION 

A. Comparison of Electric Field between CAT and BCAT 
with floating conductors 
The results of electric field analysis for conventional 

lightning rod and BCAT with floating conductors are shown in 
Fig. 7 and 8. The intensity of electric fields appears in colors on 

 1373

Page 4 of 6



 

 

the left and potential gradient on the right. The intensity of 
electric fields was highest at the tip of the conventional air 
terminal. Potential gradient was densest at the same point. 

 
Figure 7.  Analysis results of conventional air terminal 

 
Figure 8.  Analysis results of conventional air terminal with 

BCATs(including floating conductiors) 

Figure 9 show the intensity of electric fields by the distance 
from the center of conventional air terminal. It was identified 
that electric fields was most intensive at the tip of conventional 
air terminal.  

In case of conventional air terminal, the intensity of electric 
fields at the tip was calculated as approx. 1,600 kV/m. In case 
of BCAT, the value was 900 kV/m. 

The intensity of electric fields of the two air terminals 
differs by nearly 2 times, which is attributed to corona 
discharge effect of BCAT. 

 

 
Figure 9.  Comparison of electric fields of conventional  air terminal and 

BCAT with floating conductors  

B. Electric Field and Flashover Voltage 
In Figure 10(a) is a picture of the sample setting before test 

and (b) is a photograph of flashover at the breakdown voltage, 
which was taken with the aperture open for 10~15 seconds. 

As seen in the photographs above, the corona discharge was 
generated at BCAT before flashover occurred at the 
conventional air terminal, and by this effect, the flashover 
voltage (FOV) is elevated. The DC flashover voltages for 
conventional air terminal only and BCAT with floating 
conductors are 92.6kA and 106kA, respectively. The flashover 

voltage for BCAT was 1.14 times higher than that with 
conventional air terminal only. 

    
(a) Test set-up                        (b) Flashover  

Figure 10.  Flashover test for BCAT 

The results of the experiment demonstrate that BCAT can 
reduce the probability of direct lightning stroke and it is proper 
to protect buildings, structures and electric and electronic 
facilities.  

Table 1 Comparison of electric field analysis (EF) and FOV test 

Items EF[kV/m] FOV[kV] 

Conventional air terminal on the 
roof  1 600 92.6 

BCAT with floating conductors 
on the roof 900 106 

 

Table 1 shows the difference between the results from 
electric fields analysis and the experiment. The difference 
between the experimental data is about 1.14 times while the 
difference of the value is almost 2 times in electric fields 
analysis. The earlier corona discharge inception voltage of 
BCAT was considered to be the reason. 

 

Figure 11.  Voltage-Current characteristic curve of BCAT 

Voltage-current characteristic curves of BCAT(a) and the 
high performance BCAT(b) are shown in Figure 11 which 
identifies that corona discharge increases with the increase of 
voltage. At curve (a) discharge inception voltage of BCAT is 
approx. 90 kV which is close to flashover voltage of the 
conventional air terminal. On the other hand, discharge 
inception voltage of the high performance BCAT is approx. 75 
kV. Likewise, it is expected that the flashover voltage of the 
conventional air terminal can be increased by lowering 
discharge inception voltage. 

(a) BCAT 

(b) High performance 

BCAT 

DC Voltage (kV) 
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VI. CONCLUSIONS 
The electric field analysis and test for BCAT with floating 

conductors were carried out, the conclusions were obtained as 
follows; 

(1) From the results from electric fields analysis with FEM 
and corona discharge experiment, it is concluded that 
BCAT significantly decreases electric fields 
intensification to reduce the probability of direct 
lightning strike. 

(2) The lightning protection system with BCAT reduces the 
probability of direct lightning strike which means 
reduction of lightning damages and economic loss. 

(3) To attain credible data for BCAT performance, it is 
required to carry out continuous researches and 
development including field tests. 
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January 15,2016

Jenny Depew
NFPA
1 Batterymarch Park
Quincy, MA 02169

RE: NFPA 780 Proposed TIA No. 1209

Dear Ms. Depew:

I am writing you to express my concems for the possible inclusion of ESE type devices
as an equivalent to conventional lightning protection systems in the NFpA 780 standard.
It has been my experience that these products have often tried (without success) to be
recognized by NFPA as a viable product equaling the performance of conventional
lightning protection systems curently recognized by yourself, Underwriter's Laboratories
and the Lightning Protection Institute.

I have been working all my life in the lightning protection industry with my family's
business which was established fi 1947 . we have installed thousands of conventional
U.L. approved lightning protection systems all over the state of Virginia. I have seen
lightning protection systems of every type and design throughout my travels around the
state. I have seen countless conventional systems either installed by our firm or others
but only a handful of systems incorporating ESE devices. Interestingly, I have never
come across a failure ofa convenlional system where structural damage had occurred to a
building from a lightning strike. However, I know of two instances where structural
damage had occurred from a lightning strike on a building ,,protected" by an ESE device.
One instance was at the Virginia Marine Sciences Aquarium in Virginia Beach, VA
where I was doing an estimate for a grounding system for an entry canopy. I was told on
site by the maintenance contact that I met with that the adjacent structureis roof was
damaged due to a lightning strike a few years prior and they were under the impression
that this was not possible. This pafiicular structure had an ESE device located on its roof.
Another instance where I was informed of a failure was Windward Towers
Condominiums in Newport News, VA. I was called down to inspect existing lightning
protection at this facility a"fter they contacted us and said lightning had struck their
building causing damage to the parapet roof. Interestingly, Windward Towers Condos
are two separate high rise facilities which mirror one another. one of the structues has a
conventional iightning protection system and the other an ESE device. The structure with
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the damage to the parapet roof was the one with the ESE device. It is quite astounding to
me that in the four or flve instances where I know of an ESE device being installed,
almost 50% ofthese have incured structural damage from a lightning shike. It is equally
amazing to me that of the literal thousands of systems I have inspected, installed or
maintained throughout the state of Virginia-I have never seen an instance of structural
damaged or failure of these systems.

I am under the impression that there are many other instances of failure of these devices
throughout the wor1d. While I am not privy to the exact details of these instances, I can
certainly say (from my experience at least) that I am not surprised.

It seems to me that the ESE industry is trying yet again to be recognized by NFPA as a
way ofprofiting off of the hmd work of the conventional lightning protection industry
and insert themselves into a standard that cefiainly does not seem to fit within the
confines of their products. I am not impressed nor do I believe in the validity of their
product claims. It is my hope that the NFPA takes an honest hard look at the history of
these products and the claims they make. It is my hope that the NFPA recogrizes that the
proposed TIA No. 1209 has no place in the current standard.

Very truly yours,.kG-
J.J. Loehr, III
President
LPI Certified Master Installer/Designer
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January 15, 2016 
 
 
To: Jenny Depew 
 
Regarding: NFPA 780 Proposed TIA No.1209 
 
 
Dear Ms.Depew: 
 
I am writing you in regard to TIA No. 1209 proposed for the NFPA 780 2017 Edition. Bonded Lightning 
Protection Systems, Ltd. is a member of NFPA and installs lightning protection systems per NFPA 780, 
UL 96A and LPI 175 standards.  We are concerned with the proposed TIA, requesting non-standard 
systems are equivalent to conventional lightning protection systems. 
 
These non-standard systems have been denied by NFPA in the past. There was a court ruling in 2005 
which stated these types of system were not to be installed within the guidelines of NFPA 780.  
Therefore, the NFPA declined the proposed NFPA 781.   These non-standard systems have shown 
failure and life threatening damage.  There are articles on the Lightning Protection Institute website 
under non-compliant systems with this information.  These systems contradict the conventional 
lightning protection system standards as written by NFPA, UL and LPI, which are applied in the 
lightning protection industry for the United States.  Allowing other countries to implement their products 
into these standards, needs to be highly considered, as our industry focuses very hard on quality and 
safety of our current standards.  
 
We recommend the NFPA request further facts and scientific measures and review this request very 
thoroughly.   We do not agree these systems should be deemed equivalent to conventional systems or 
included in the NFPA 780 standard.  We value our partnership with the NFPA and other industry 
associations and thank you for reading this and evaluating any concerns to this proposed TIA.  Please 
feel free to contact me with any questions. 

 
Sincerely, 
 
 
Renee Landers 
Operations Director 
Bonded Lightning Protection Systems, Ltd. 
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January 15, 2016 
 
NFPA  
1 Batterymarch Park 
Quincy, MA 02169 
 
Attention: Jenny Depew 
 
RE: NFPA 780 Proposed TIA No. 1209 
 
  My name is Kris Phillips and I am the president of Bluegrass Lightning Consultants, 
Inc. in Bloomfield, Kentucky.  I am writing to you today to express my concern for 
the possible inclusion of ESE devices Or “bi‐polar air terminal”. 
 
NFPA has made it clear that products to be included in the standard must have 
sufficient documented technical proof that the products being included are 
products that are proven efficient.   ESE or similar products do not pass the field 
performance presented and must not be a part of this standard.    
 
It amazes me that NPFA would even consider a product that has clearly a record of 
failure in the field and has been documented as such.   
 
What good is the standard if facts and sufficient technical proof are not required to 
promote such products? I greatly object and am greatly concerned with the future 
of the standard.  
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NAICS Codes: 238290

UNSPSC Codes: 39121621

Bluegrass Lightning Consultants, Inc.

02/28/2016
2005117603

 
Sincerely, 
   

 
 

Kris Phillips 
President 
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January 15, 2016 
 
 
NFPA 
1 Batterymarch Park 
Quincy, MA 02169 
 
Attn: Jenny Depew 
 
Subject:  Proposed TIA # 1209 
 
Dear Mrs. Depew, 
 
I am writing you regarding the possible inclusion of ESE type devices in the NFPA 780 
Lightning Protection Standard.   NFPA has already done an in depth study on ESE 
devices and the possible issuance of its own standard (NFPA781) and it was determined 
that the claims that were made regarding the coverage area of these systems was false.  If 
these systems did not warrant their own standard of installation how can they now 
comply with NFPA 780? 
 
Conventional lightning protection systems are the only systems with a long history and 
proven record of protecting property from lightning damage.  Having been in the 
lightning protection industry for over 20 years, it is my strong belief that conventional 
systems provide the best possible protection and we have the science to back it up. 
 
It is my opinion that the NFPA should NOT include ESE type systems in the NFPA780 
standard.  Doing so would damage all the hard work the industry has done over the last 
100 years. 
 
Thanks, 
 
BONDED LIGHTNING PROTECTION 
 

 
Patrick Dillon 
President 
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January 5, 2016 

To: Jenny Depew 

Regarding: NFPA 780 Proposed TIA No: 1209 

Dear, Ms. Depew 

My name is Jason Tysick and I am Vice President of Burchell Lightning Protection Limited in Perth, 

Ontario, Canada. Our company has been installing Lightning Protection Systems for some forty (40) plus 

years across the province of Ontario and abroad. We have seen these types of systems in some of the 

projects specifications along with some requests from clients. From some of the documentation we 

have seen and read in regards to these types of Lightning Protection Systems we agree that there is lack 

of studies and testing on these new (proposed) Lightning Protection Systems. We have read about these 

types of systems failing on various structures all over the world. Due to these failures these systems 

should be looked at very carefully before any decisions are to be made and standards changed. We 

install our Lightning Protection System to comply with CAN/CSA-B72-M87 for our Lightning Protection 

System installations here in Ontario, Canada and myself as a UL Standards Technical Panel member.  

I want to thank you for allowing us the opportunity to explain our opinion on these types of systems and 

hope good judgement is made in regards to TIA No: 1209 

 

Best Regards  

Jason Tysick 

Burchell Lightning Protection Limited 
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This comment is being submitted on the TIA proposed NFPA 780 on behalf of 
LightningMaster Corp. and by Bruce Kaiser, NFPA 780  Technical Committee Member. 
It is submitted in response to comments submitted by other Technical Committee 
members who voted negatively on the proposed TIA.  As discussed below, the 
justification for the negative votes actually underscore the need for the proposed TIA – 
which identifies the technical basis specifying professionals and authorities having 
jurisdiction should apply in determining whether or not alternative installation methods 
for lightning protection systems are equivalent to the method specified in NFPA 780.  I 
would also note that I previously voted in favor of the TIA on the ballots and do not wish 
to change my vote. I do want my favorable vote to be reflected in the final tally of votes 
submitted to the Standards Council on the TIA. 
 

Many of the commentators claimed that the proposed TIA was not necessary 
because authorities having jurisdiction, or AHJs, are free to accept “alternative” systems 
as being equivalent to NFPA 780.  Ironically, other commentators opposed the TIA 
because AHJs should not have the authority to accept alternative systems as being 
equivalent without some standard or guidelines for determining equivalency.   In both 
cases these commentators fail to acknowledge that the purpose of the TIA is to set forth 
the technical basis on which the AHJ’s and specifying professionals can evaluate whether 
an alternative is in fact equivalent.      

 
 For this reason claims by these same commentators that the TIA does not meet 

the “emergency requirement” set forth in the NFPA’s Regulations also is incorrect.  The 
NFPA explains the term “emergency” in its regulations by identifying in Section 5.4 
several “factors” which can be considered in determining whether an “emergency” exists.  
This includes “advances in the art of safeguarding property or life” or “a method or 
product that would reduce a “recognized (known) hazard or ameliorate a continuing 
dangerous condition or situation.”  Here, the commentators acknowledge that a major gap 
in the NFPA 780 standard which if left uncorrected could potentially result in AHJ’s 
approving “alternative systems” which are not equivalent, or depriving consumers of an 
alternative to those systems when an NFPA 780 system cannot be used either due to 
technical factors relating to the structure’s design, or because such a NFPA 780 would be 
cost prohibitive.  

 
If, however, the traditional view of an “emergency” is to be used as the standard 

for a TIA, we have more than reasonable cause to believe that the current exposure to 
lightning in the United States is an emergency.  It is important to understand the social 
and massive economic costs of lightning in the United States. 

 
Every life lost from a lightning strike is one life too many.  The social costs of 

lightning include injury to people and property.  Apart from the 26 direct lightning-
related deaths in 2015 were many related injuries.  The fact that lives are being lost every 
year due to inadequate lightning protection is an “emergency” that should not be taken 
lightly when innovation and new solutions could potentially save lives. 

 
According to the NFPA Lightning First and Lightning Strikes Report by Marty 
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Ahrens in June 2013, during the period from 2007 to 2011, local U.S. fire departments 
responded to an average of 22,600 fires per year that were caused by lightning.  These 
fires caused an average of 9 civilian deaths, 53 civilian injuries and $451 million in direct 
property damage per year. 

Furthermore, research done by the National Lightning Safety Institute suggests 
realistic U.S. lightning costs and losses may exceed $5 to $6 billion per year.  This is the 
sum of several different problems including forest fires, fires to structures, insurance 
industry reports, storage and processing activities, electrical infrastructure, and the 
mining industry. 

 
According to the Insurance Information Institute, lightning strikes cost $739 

million in homeowners’ insurance losses in 2014, an increase of 9.7 percent from 2013. 
 
According to Underwriters Laboratories (UL), lightning accounts for more than 

$1 billion in structural damage in the United States each year. 
 
Moreover, according to a report in Science magazine by David Romps of UC 

Berkeley, lightning strikes in the United States are predicted to increase 12.5% per degree 
Celsius of global warming and about 50% over this century.  This is not an issue that is 
going away but rather is an “emergency” that is becoming more and more problematic. 
 

Furthermore, the disingenuous nature of these comments can be seen in the 
comments submitted by the Committee Chair John Tobias.   First, although Mr. Tobias 
interest category is identified as an employee of the federal government, he also owns a 
consulting business, ElectroQuest, LLC.  Notably, ElectoQuest, LLC is a member of the 
Lightning Protection Institute (“LPI”) which promotes only the traditional systems which 
comply with NFPA 780.  Excerpts from ElectroQuest’s website are attached hereto as 
Exhibit A.   Significantly, Mitchell Gutherie, another TC member, is also employed as a 
consulting engineering by ElectoQuest.  In his comment, Mr. Tobias engages in the 
circular argument that because NFPA 780 is an installation method and not a 
performance standard, there can be no equivalents because the standard contains no 
claims of performance.   

 
 If there is no claim that systems which comply with NFPA 780 will in fact 

work—that is, protect a building from damage due to lightning strikes—then the 
Technical Committee should immediately disband and NFPA 780 should be revoked.  On 
the other hand, if the technical justification for the standard is that installing systems in 
compliance with NFPA 780 will protect buildings from damage due to lightning strikes—
then as noted above—the standard must include a provision which identifies the technical 
basis on which both specifying professionals and AHJs can make a determination on 
whether an alternative design is equivalent.    

 
Finally, the NFPA must reject the claims by Abdul Mousa and Mitchel Guthrie 

that there can be no alternative to NFPA 780 systems unless and until the alternatives are 
supported by scientific research and testing.  First, we note that Dr. Mousa repeats many 
of the same claims of failure of alternative systems, without providing evidence that the 
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alternative systems were properly installed.  As the NFPA is aware, the report prepared 
by Dr. John Bryan in 1999 noted several flaws in studies conducted in New Mexico 
including the admission by the study’s author that the ESE terminal was not property 
installed, the failure to document and record both the site conditions before, during and 
after the alleged lightning strike, and that in at least one instance the ESE terminal was 
damaged and not working at the time of a reported strike.  Report of the Third-Party 
Independent Evaluation of Early Streamer Lightning Protection Technology, September 
1, 1999 at p. 17-18.   As Dr. Bryan noted, there had been similar failures reported of 
traditional systems of lightning protection, but as with the New Mexico study, no 
conclusions could be drawn from these studies because of the failure to document that the 
systems were properly installed and working at the time of the alleged failure.  Id.  

Furthermore, Dr. Bryan concluded that criticisms of ESE system—based on a 
lack of theoretical justification—applied equally to NFPA 780 systems and that the sole 
justification for the installation method specified in NFPA 780 is its history of 
performance in the field.  As a result Dr. Bryan recommended that—if the NFPA was 
going to require a scientific justification for a lightning protection standard—NFPA 780 
should be downgraded to a recommended practice.  While the NFPA ultimately did not 
follow Dr. Bryan’s recommendation, the comment of the Committee Chair, that NFPA 
780 is not a performance standard, confirms that a history of performance in the field and 
not scientific proof is all that is required for a lighting protection system to qualify under 
NFPA 780.   

The TIA proposes that alternative systems be subject to the very same criteria as 
traditional Faraday systems under NFPA 780—that is, the installation method specified 
by the manufacturer should have a sufficient history of success in preventing or 
minimizing damage to structure.    As set forth above, a failure to adopt the TIA—whose 
purpose is to identify the technical basis on which AHJs can make a determination that an 
alternative system is equivalent to NFPA 780-- would deprive the public of the very 
benefits described in NFPA’s Rule 5.4, by failing to address “a recognized hazard or 
situation” that would arise by means of AHJs operating without any guidance and also by 
failing to protect the public by incorporating into its standards through “advances in the 
art of safeguarding property or life.”  

Bruce Kaiser, NFPA 780 Technical Committee Member and President of 
LightningMaster Corp. 
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