LIGHTNING DATA CENTER MINUTES
March 8, 2013
ST. ANTHONY HOSPITAL WEST, LAKEWOOD, CO
On the Web at: www.stanthonyhosp.org/ldc

Monthly Quote: “In the beginning there was sileaoel darkness, all across the earth.
Then came the wind, and a hole in the sky. Thuaddrlightning keep crushing down,
hit the earth and split the ground, fire burningrhin the sky.” From a song by
Manowar, titled “The God’s Made of Heavy Metal”.

1. The meeting began at 12:05 PM and adjourned&tPAM. Members Present:

Clark, Claus, Elder, Schoessen, and Collier. QOtaoklerated the meeting.

From our colleagues on the Yahoo Lightning Ritte@ Group: The University
of Wisconsin-Madison will be offering the followirgpring course: “Analysis of
Transients in Power Systems (PDH/CEU: 30/3.0) oy V217, 2013 in
Madison, Wisconsin. This course will provide begitg and intermediate
students a good hands-on experience on the analydisodeling of power
system transients. The course is based on the o&}TP-RV for
demonstrating concepts and teaching through pedgiroblem cases. Users of
any EMTP-type program will benefit by increasingittknowledge of transient
analysis and simulation.

The course faculty includes Jean Mahseredjian,eEeolytechnique, Montreal,
Quebec, Canada; Doug Mader, Entergy Services, Ndsas, Louisiana; and
Chris DeMarco, University of Wisconsin-Madison.

Enroliment is limited. Course information and ondienrollment are available at:
http://epd.enagr.wisc.edu/webN484

. Also from the Yahoo Lightning Protection Grouphe 8" Asia-Pacific
International Conference on Lightning will be hdlehe 36-28, 2013 in Seoul,
South Korea. The deadline for preliminary papdmsigsion has been extended
to March 15, 2013. Their main websitewsyw.apl2013.0rg




4. Clark presented an article from the August 2€difion of Scientific American,
titled: “Deadly Rays from Clouds”, which discusggginma rays in the
atmosphere produced by thunderstorms. The mechdarsheir formation is
not entirely understood. Recent measurements lakan spacecraft show the
energy spectrum associated with these gamma ragsvards of 100 MeV,
which is considerably higher than current theosigggest. To read the article,
you will need to access it through your libraryidine electronic database.

5. Clark also presented a question posed to thed hlghtning Protection Group.
A meteorologist in Canada wanted to know about#iwlity of the so-called
“Cone of Protection”, as it relates to a boat. éwding to the website
www.boatsafe.com, the crew would be safe duringuaderstorm inside the 45-
degree “cone of protection” (See the link belowllhe meteorologist wanted to
know if this was true. According to Mr. Mousa, tltene of protection” applies
only to structures and not personnel. Therefoeesgnnel should take shelter
inside the cabin, and stay away from windows, plwmgbwiring, and appliances.
Finally, Mr. Mousa feels the website is trying tengiinely educate people about
lightning safety, but has made an inadvertent eémrdeciding the cone of
protection concept applies to personnel.

6. Rich Collier told us the launch tower for theaB Shuttle has a lightning rod on
top of the launch tower. Two 1000-foot catenargewiran down to the ground.
The purpose of the wires was to attract lightnind prevent the tower from being
struck. Cameras were positioned near the wiresaptlired photos of the
lightning strikes. In one instance, the lightnotgannel appeared to approach the
catenary wire, then made a u-shaped turn arounglitbeand proceeded to strike
the tower. Rich thought the polarity of the fldghthe catenary wire and the wire
itself were the same, which would cause the ligigrdhannel to be diverted
around the wire.

7. In a previous meeting, we had a woman who waslsby lightning while she
was driving her Chevy HHC. Rich Collier had exgess curiosity about the
holes, given their large size (nickel and quarieed). Steve Clark contacted
Chevrolet about the metal in the car. The Chewpfeesay the doors are made of
ordinary mild steel and the pillars and intrusi@aims are made of a mixture of
sandwiched layers of high-strength steel. Richtedito know where in the car
the holes are and also which side of the car thestare on — driver or passenger
side. He also wanted to know how thick the metalGlark will address those
guestions.



Rich was also interested in the aluminum ice piskussed in last month's
meeting, which has a hollow aluminum handle. Iswauck by lightning and
had a hole in it about half the diameter of thed@n Here’s a photo of the axe.
Thanks to John Gookin for sharing this during tiebriary meeting and to Ken
Langford for sending this to me.
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Paul Schoessen thought the holes in the car ceuldddeled using physics
models such as VORPAL or COMSOL. Paul helped vauime of the VORPAL
code back when it was a 2-dimensional model. VORRé&s been used to design
electronic devices and also to investigate highrggnphysics. COMSOL is a
multi-physics software package. Some of the difiephysical simulations that
can be performed are electromagnetic studies, ctatpuoal fluid physics,
structural analysis, heat transfer, computer-agk=ign, plasma physics, and
particle tracing. Paul seemed to think the COMS$fatkage might have a more
robust physics package to model a lightning strike.



Clark pointed out a website where an engineer kasimed an Airstream-type
trailer (1981 Avion Camper Trailer) that was hitlightning. Photos of the
trailer show a hole about the diameter of a perieith Collier again expressed
curiosity, due to the large size of the hole. Ated earlier, Collier's past work in
triggered lightning research has found holes inathetsurfaces that are very
small — no larger than pinholes, in some casesmelgioned the triggered
lightning work was done in New Mexico at Sandia emtthe guidance of the U.S.
Army. Collier thinks some research reports andsijdyg photographs, are out
there in the public domain.

8. Next meeting: Friday, April 12, 2013 at 11:4B1/At St. Anthony Hospital West.
Conference Room TBA. This will be a round tablestiteg. NOTE: Ken
Langford will moderate the February meeting, aslllve out of town.

Respectfully Submitted,
Steven E. Clark, Consulting Meteorologist
In Case You Missed It...Lightning Links
This is a monthly listing of news, articles, websis, and videos about lightning and
allied areas as reported in the media. A headliner description is listed, followed by

the link. Please note that some of the links aregpishable, which means you’ll need
to go to the source for the information. Enjoy!

Wayne County Man Killed by Lightning
http://www.deseretnews.com/article/865559445/Wag@oemnty-man-Killed-by-lightning.html

Lightning Could Spur Headaches, Migraines: Study
http://www.huffingtonpost.com/2013/01/24/lightnigadache-migraine_n_2544259.html

Cone of Protection on a Boat?

http://mail.aol.com/37309-111/a0l-6/en-us/Suitexasp




Here’s the webpage fromww.boatsafe.comwhich discusses the “cone of protection”.

http://boatsafe.com/nauticalknowhow/lightning.htm

An Example of the Application of the VORPAL ModéiComputational Modeling of
High-Gradient Breakdown Using VORPAL.

http://www.slac.stanford.edu/grp/ara/HGWorkshopi@gadient12Jul05.pdf

The COMSOL Multiphysics Homepagéttp://www.comsol.com/

Simulation and Measurement of Melting Effects on&i&heets Caused By Direct
Lightning Strikes.

http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nagd.§9610023330 1991023330.pdf

Here’s the website showing the damage and hol#wicamper trailer.

http://www.electrical-forensics.com/LightningDamdgghtningDamage.html




