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Abstract 
Power crisis is the talk of the world today. There have been lots many inventions and discoveries but the future of those 
innovations has been jeopardized just because of the simple fact of non availability of energy resources. But our personal view on 
the matter is that nature offers us options in plenty and we do not utilize them. One such viable option underused by mankind is 
the power of lightning. This paper proposes to harness the energy of a lightning in treating the power crisis and finally making 
power unavailability a thing of the past. 
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1. INTRODUCTION 
Since the late 1980s, there have been several attempts to investigate the possibility of harvesting energy from lightning. 
While a single bolt of lightning carries a relatively large amount of energy (approximately 5 billion joules or about the 
energy stored in 145 liters of petrol), this energy is concentrated in a small location and is passed during an extremely 
short period of time (milliseconds); therefore, extremely high electrical power is involved. It has been proposed that the 
energy contained in lightning be used to generate hydrogen from water, or to harness the energy from rapid heating of 
water due to lightning, or to use inductors spaced far enough away so that a safe fraction of the energy might be captured. 
 
2. THEORY 
 
Lightning 
Lightning is a massive electrostatic discharge between electrically charged regions within clouds, or between a cloud and 
the Earth's surface. The charged regions within the atmosphere temporarily equalize themselves through a lightning 
flash, commonly referred to as a strike if it hits an object on the ground. There are three primary types; from a cloud to 
itself (intra-cloud or IC); from one cloud to another cloud (CC) and finally between a cloud and the ground (CG). 
Although lightning is always accompanied by the sound of thunder, distant lightning may be seen but be too far away for 
the thunder to be heard. 
Lightning occurs approximately 40–50 times a second worldwide, resulting in nearly 1.4 billion flashes per year. 
Many factors affect the frequency, distribution, strength, and physical properties of a "typical" lightning flash to a 
particular region of the world. These factors include ground elevation, latitude, prevailing wind currents, relative 
humidity, proximity to warm and cold bodies of water, etc. To a certain degree, the ratio between IC, CC and CG 
lightning may also vary by season in middle latitudes. 
Because human beings are terrestrial and most of their possessions are on the Earth, where lightning can damage or 
destroy them, CG lightning is the most studied and best understood of the three types, even though IC and CC are more 
common. Lightning's relative unpredictability limits a complete explanation of how or why it occurs, even after hundreds 
of years of scientific investigation. A typical cloud to ground lightning flash culminates in the formation of an electrically 
conducting plasma channel through the air in excess of 5 km (3 mi) tall, from within the cloud to the ground's surface. 
The actual discharge is the final stage of a very complex process. A typical thunderstorm has three or more strikes to the 
Earth per minute at its peak. 
Lightning primarily occurs when warm air is mixed with colder air masses resulting in atmospheric disturbances 
necessary for polarizing the atmosphere. However, it can also occur during dust storms, forest fires, tornadoes, volcanic 
eruptions, and even in the cold of winter, where the lightning is known as thundersnow. Hurricanes typically generate 
some lightning, mainly in the rainbands as much as 160 km (100 mi) from the center. 
 
Lightning Rod 
(i) What is a lightning rod? 
Lightning rods were originally developed by Benjamin Franklin. A lightning rod is very simple -- it's a pointed metal rod 
attached to the roof of a building. The rod might be an inch (2 cm) in diameter. It connects to a huge piece of copper or 
aluminum wire that's also an inch or so in diameter. The wire is connected to a conductive grid buried in the ground 
nearby. 
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The purpose of lightning rods is often misunderstood. Many people believe that lightning rods "attract" lightning. It is 
better stated to say that lightning rods provide a low-resistance path to ground that can be used to conduct the enormous 
electrical currents when lightning strikes occur. If lightning strikes, the system attempts to carry the harmful electrical 
current away from the structure and safely to ground. The system has the ability to handle the enormous electrical current 
associated with the strike. If the strike contacts a material that is not a good conductor, the material will suffer massive 
heat damage. The lightning-rod system is an excellent conductor and thus allows the current to flow to ground without 
causing any heat damage. 
 
(ii) How does a lightning rod work? 
Lightning can "jump around" when it strikes. This "jumping" is associated with the electrical potential of the strike target 
with respect to the earth's potential. The lightning can strike and then "seek" a path of least resistance by jumping around 
to nearby objects that provide a better path to ground. If the strike occurs near the lightning-rod system, the system will 
have a very low-resistance path and can then receive a "jump," diverting the strike current to ground before it can do any 
more damage. 
As you can see, the purpose of the lightning rod is not to attract lightning -- it merely provides a safe option for the 
lightning strike to choose. This may sound a little picky, but it's not if you consider that the lightning rods only become 
relevant when a strike occurs or immediately after a strike occurs. Regardless of whether or not a lightning-rod system is 
present, the strike will still occur. 
If the structure that you are attempting to protect is out in an open, flat area, you often create a lightning protection 
system that uses a very tall lightning rod. This rod should be taller than the structure. If the area finds itself in a strong 
electric field, the tall rod can begin sending up positive streamers in an attempt to dissipate the electric field. While it is 
not a given that the rod will always conduct the lightning discharged in the immediate area, it does have a better 
possibility than the structure. Again, the goal is to provide a low-resistance path to ground in an area that has the 
possibility to receive a strike. This possibility arises from the strength of the electric field generated by the storm clouds. 
 
3. POWER OF LIGHTNING 
At any given moment, there are about 1,200 thunderstorms occurring all over the Earth, and it's estimated that each 
second, there are about 100 lightning flashes somewhere over our planet. A typical lightning bolt contains about 15 
million volts of electricity and instantly heats up the air around it to over 60,000 degrees, with some reaching more than 
100,000 degrees. That's why the total energy of a strong thunderstorm can exceed the energy released during an atomic 
explosion." 
 
4. DISTRIBUTION OF LIGHTNING 
An old estimate of the frequency of lightning on Earth was 100 times a second. In 1997 NASA and National Space 
Development Agency (NASDA) of Japan launched the first Lightning Imaging Sensor (LIS) equipped satellite that can 
detect and record lightning, including in places where there is nobody to observe it. Lightning is now known to occur on 
average 44 ± 5 times a second averaged over the earth, for a total of nearly 1.4 billion flashes per year. 
The lightning flash rate averaged over the earth for intra-cloud (IC) + cloud-to-cloud (CC) to cloud-to-ground (CG) is at 
the ratio: (IC+CC):CG = 75:25. The base of the negative region in a cloud is normally at roughly at the elevation freezing 
occurs. The closer this region is to the ground them more likely cloud to ground strikes are. In the tropics where the 
freeze zone is higher the (IC+CC):CG ratio is about 90:10. At the latitude of Norway (60° lat.) where the freezing 
elevation is lower the {IC+CC):CG ratio is about 50:50. 
The maps on the right show that lightning is not distributed evenly around the planet. Approximately 70% of lightning 
occurs on land located in the tropics where the majority of thunderstorms occur. The north and south poles and the areas 
over the oceans have the fewest lightning strikes. The place where lightning occurs most often (according to the data from 
2004 to 2005) is near the small village of Kifuka in the mountains of eastern Democratic Republic of the Congo, where 
the elevation is around 975 metres (3,200 ft). On average this region receives 158 lightning strikes per 1 square kilometer 
(0.39 sq mi) a year. 
Above the Catatumbo river, which feeds Lake Maracaibo in Venezuela, Catatumbo lightning flashes several times per 
minute, 140 to 160 nights per year, accounting for about 25% of the world's production of upper-atmospheric ozone. 
Singapore has one of the highest rates of lightning activity in the world. The city of Teresina in northern Brazil has the 
third-highest rate of occurrences of lightning strikes in the world. The surrounding region is referred to as the Chapada 
do Corisco ("Flash Lightning Flatlands"). 
In the US, Central Florida sees more lightning than any other area. For example, in what is called "Lightning Alley", an 
area from Tampa, to Orlando, there are as many as 50 strikes per 1 square mile (2.6 km2) (about 20 per 1 km2 or 0.39 sq 
mi) per year. The Empire State Building is struck by lightning on average 23 times each year, and was once struck 8 
times in 24 minutes. 
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The European Union lightning maps (EUCLID updated regularly) and the US and Canada lightning maps put out by the 
Vaisala company and the Weather TV channel are available in nearly real time. Lightning all over the world is observed 
by the LIS satellite system. In the US lightning monitoring is done by the National Lightning Detection Network, part of 
NASA’s National Severe Storms Laboratory. Different locations have different numbers of storms and lightning strikes. 
In the United States, for example, Florida experiences the largest number of recorded strikes in a given period during the 
summer season. As much of Florida lies on a peninsula, it is bordered by the ocean on three sides. The result is the nearly 
daily development of clouds that produce thunderstorms. The west coast of the United States has the fewest lightning 
strikes. 
Maps of the U.S. lightning strike density/km2yr averaged from 1997-2010 are available from the National Lightning 
Detection Network (NLDL)—VAISALA. More detailed U.S. regional lightning maps based on the National Oceanic and 
Atmospheric Administration (NOAA) and the National Weather Service (NWS) data centered on different cities are put 
out by the Cooperative Institute for Applied Meteorological Studies at Texas A&M University. Lightning maps that show 
the lightning activity in North America, Europe, Japan and Oceania in the last 20 to 120 minutes are given on maps put 
out by the Blitzortung organization. 
NASA scientists have found that electromagnetic radiation created by lightning in clouds only a few miles high can create 
a safe zone in the Van Allen radiation belts that surround the earth. This zone, known as the "Van Allen Belt slot", may 
be a safe haven for satellites in middle Earth orbits (MEOs), protecting them from the Sun's intense radiation. 
 
5. HARVESTING LIGHTNING ENERGY 
A technology capable of harvesting lightning energy would need to be able to rapidly capture the high power involved in 
a lightning bolt. Several schemes have been proposed, but the ever-changing energy involved in each lightning bolt 
render lightning power harvesting from ground based rods impractical – too high, it will damage the storage, too low and 
it may not work. Additionally, lightning is sporadic, and therefore energy would have to be collected and stored; it is 
difficult to convert high-voltage electrical power to the lower-voltage power that can be stored. 
 
 
Building A Lighting Harnessing Power Plant 
This concept is perhaps not as impractical as it once was. The main limiting factor of implementing a lightning capturing 
scheme such as this was the inability to be able to store large amounts of electricity for later use. However, new Utility 
Scale Battery technology or other energy storage technologies such as Flywheels or Capacitors could be used to store the 
electricity captured from lightning in massive quanties, for later grid use. 
Obviously, a lightning capturing power plant would only be practical in regions with frequent thunderstorms, such as 
Florida. 
How hard would it be to build an array of lightning rods to capture periodic thunderstorm electricity? The biggest hurdle 
would really be creating power plant infrastructure that could survive the harsh surges created by lightning strikes, but 
even that seems possible with current technology and materials. Electrical and building design engineers could come up 
with an innovative way to make it work. Specially designed buffer/insulation and transformer materials could be used to 
safely capture and harness the massive amounts of electricity generated during a lighting strike, and transfer it to large 
storage device for later use. 
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6. OUR CONCEPT 
Our proposal is using the lightning rod as a source of our energy. As explained earlier lightning rod serves as a path of 
least resistance for the lightning to the ground. This energy is tapped and given to isolator circuits. Again this HVAC is 
stepped down into smaller voltages using hundreds of step down transformers. This again is manipulated to the sufficient 
extent and fed to thousands of turbines. Now a turbine generates upto ten to fifteen times the supply voltage. Thus 
thousands of turbines can generate a power which is almost equal to the initial power of the lightning. Thus the power of 
a lightning can be effectively harnessed and utilized for powering up even the entire city.  
  
7. PAST EXAMPLES 
In the summer of 2007, an alternative energy company called Alternate Energy Holdings, Inc. (AEHI) tested a method for 
capturing the energy in lightning bolts. The design for the system had been purchased from an Illinois inventor named 
Steve LeRoy, who had reportedly been able to power a 60-watt light bulb for 20 minutes using the energy captured from a 
small flash of artificial lightning. The method involved a tower, a means of shunting off a large portion of the incoming 
energy, and a capacitor to store the rest.  
According to Martin A. Uman, co-director of the Lightning Research Laboratory at the University of Florida and a 
leading authority on lightning, a single lightning strike, while fast and bright, contains very little energy, and dozens of 
lightning towers like those used in the system tested by AEHI would be needed to operate five 100-watt light bulbs for the 
course of a year. When interviewed by The New York Times, he stated that the energy in a thunderstorm is comparable to 
that of an atomic bomb, but trying to harvest the energy of lightning from the ground is "hopeless".\ 
 
8. ISSUES FACED 
Another major challenge when attempting to harvest energy from lightning is the impossibility of predicting when and 
where thunderstorms will occur. Even during a storm, it is very difficult to tell where exactly lightning will strike. 
A relatively easy method is the direct harvesting of atmospheric charge before it turns into lightning. At a small scale, it 
was done a few times with the most known example being Benjamin Franklin's experiment with his kite. However, to 
collect reasonable amounts of energy very large constructions are required, and it is relatively hard to utilize the resulting 
extremely high voltage with reasonable efficiency. 
 
9. CONCLUSION 
Harnessing electrical energy from lightning may seem like a distant dream as of now but the days are fast approaching 
when lightning can provide a solution for all our power crisis issues. Lightning rods have proved themselves to be the 
source in command in realizing the solution for this issue. 
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