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What is a Surge Protector
and what does it do?

Micro Power
Engineering
(Pvt) Ltd

We offer surge protectors that are installed in the main panel box of your
home’s electrical system. These protectors are designed to intercept
lightning strikes or power surges at the panel, preventing them from
entering the rest of your home. This distinguishes them from point-of-use
surge protectors, which only act after a surge has already entered your
house. By diverting the energy away from your home, our panel surge
protectors ensure the safety of your electrical system. It is important to
have a reliable grounding system in place, and our technical experts can
inspect it during the installation process. Additionally, our surge protectors
help regulate minor fluctuations in energy that occur throughout the day.
While these small power spikes may go unnoticed by you, they can
gradually wear down and shorten the lifespan of sensitive electronic
devices.
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Will a surge protector
help me save money on
my power bill?
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A surge protector serves as a protective measure against power surges
and is not primarily intended as an energy-saving device. The electricity
that reaches your surge protector has already been measured by your
meter and will be recorded by your electrical service provider for billing
purposes. The main purpose of a surge protector is to block and mitigate
the impact of power surges.

However, it’s worth noting that surge protective devices (SPDs) have the
ability to reduce spikes in energy, which can result in minor power savings.
While this energy-saving aspect exists, it is not the primary function of a
surge protector.

If you are specifically looking for energy-saving benefits, there are
separate devices available on the market designed for that purpose. These
devices are separate units and can potentially save around 10 percent of
energy consumption. However, it’s important to clarify that we do not
recommend relying solely on these energy-saving devices for principal
surge protection. It is advisable to use dedicated surge protectors for
effective protection against power surges, while considering energy-saving
devices as an additional option for reducing power consumption.
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Will a surge protector in
the panel box protect
everything in my home?
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Lightning can enter a home through various means, with the most
common being the main electrical, cable, or phone lines following a
lightning strike. Lightning naturally chooses the path of least resistance to
dissipate its energy rapidly. While lightning possesses immense power, it
tends to follow unobstructed routes. When a voltage surge reaches the
electrical panel, a whole-house surge protector safeguards the entire
home. However, it cannot prevent damage on circuits that were directly
hit by lightning prior to reaching the panel. This is why secondary surge
strips and plugs, known as “point of use” protections like smart
workstations, are essential for a comprehensive protection plan. Ground
potential rise, also known as common mode surges, can lead to voltage
differences between the ground conductor and the live or neutral
conductors. To ensure complete protection, the use of potential
equalization SPDs is necessary. Standards have introduced zone-wise
protection to mitigate damages caused by common mode analog surges,
further enhancing overall safety.
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Should | keep my current
plug-in surge protectors?

How big is it?

Where does it go?
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Certainly! We advise utilizing any existing “point of use” surge protectors
or “workstations” you may already have in place behind your TV,
computer, or other sensitive devices for additional protection. It’s
important to note that lightning can still strike areas such as the gutter or
roofline and then travel through nearby cables, bypassing the whole-
house surge protector. In such situations, the point of use surge protector
connected to your equipment would effectively block the surge and
safeguard your devices.

The size of the main panel surge protector is comparable to that of two to
six-way MCB blocks, providing an idea of its physical dimensions. On the
other hand, the cable and phone surge protectors are relatively smaller in
Size.

Whole house surge protectors are commonly installed either at the
primary electrical panel or directly following the meter in residential
properties.
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Is my flat screen TV
covered by the warranty?

What about Cable Surge
Protection; how does that
work?
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To ensure proper protection for your television, it is recommended to use both
a whole house panel surge protector and a point of use surge protector. The
whole house panel surge protector will safeguard the electrical system of your
home, including the circuits connected to your television. Additionally,
installing a point of use surge protector at the plug where your television is
connected will provide an extra layer of protection. This combination of surge
protectors is often a requirement specified in the warranty instructions
provided by surge protector manufacturers. By implementing secondary surge
protection measures, you can enhance the safety of your sensitive electronics
and equipment.

The cable surge protector serves a similar purpose as the panel surge protector.
It is installed in the cable box, typically located on a wall outside your home. Its
function is to prevent excessive energy from entering your home by
intercepting it at the source and diverting it through the grounding system.
Having a cable surge protector is essential if you have cable television or
Internet service, as it safeguards your connected equipment, such as
computers, televisions, DVRs, DVD players, and other devices, from lightning
surges that can travel through the cable line. It is important to ensure that your
grounding system is adequate and properly installed, and that your cable
system is appropriately connected to it for effective protection.
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What about Phone Surge
Protection; how does that
work?

We have a good
grounding; do we still
need surge protection?
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The phone surge protector serves a similar function to the panel surge protector.
It is installed in the phone box, typically mounted on a wall outside your home. Its
purpose is to intercept and block energy at the source, preventing it from entering
your house. If you have a home phone line or use a phone line for your Internet
connection, installing a phone surge protector is crucial. It provides protection
against lightning surges that can travel through the phone line and potentially
damage connected equipment such as computers, corded phones, cordless phone
bases, answering machines, and other devices. It is important to ensure that your
grounding system is adequate and properly installed, and that your phone system
is appropriately connected to it to ensure effective protection.

An effective grounding system is crucial for the proper functioning of surge
protection devices (SPDs). AC power SPDs are designed to redirect surge currents
to the ground by providing a path of least resistance. Without surge protection on
the AC power, surge currents will seek alternative paths to reach a good ground.
In many instances, these currents can flow through electric and electronic
equipment. When the surge current surpasses the dielectric strength of the
components in electronic equipment, significant currents start flowing through
the sensitive electronics, leading to failures and damage. Therefore, a reliable and
well-implemented grounding system is essential to prevent such scenarios and
ensure the effectiveness of surge protection measures.
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What are the good
grounding systems?
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Installing copper plate systems has been practiced for generations but
owing to price escalation in the recent past, there are an innovative
systems with economical solutions as well.

e Copper Bonded Electrodes.

e Earth Mesh Systems

e Nano-Chemical-Rod and Nano-Chemical-Mold (Sri Lankan, invention)

The Nano Chemical Mold serves as a choke or surge chamber during
instances of high transients. It also functions as a tank or capacitor to
capture earth-bound electrons. It offers reliability and durability and can
be applied in various soil conditions, regardless of their nature. With the
Nano Chemical Mold, there is no need to reduce the earth impedance to
specific levels like 10, 5, or 1 ohms. Alternatively, it can also function as an
earthing transformer, effectively dissipating transient energy into the
ground in both an incipient and transient manner.
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What is a Nano Chemical
Mold (NCM) ?

What are the uniqueness
with respect to
conventional system?
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Nano Chemical Mold (NMC) s Micro Power Engineering Pvt Ltd

is a device innovated by Micro Power Engineering Pvt Ltd as a substitute
for conventional earth rods. The composition for creating the materials of
NCM involves four Nano level conductive particles and five chemicals.

Key attributes of NCM include massive surge absorption capacity and high
current capacity, resulting in improved performance and cost reduction.
Benefits:

Faster dissipation of over current due to lightning

Faster dissipation of surge current due to lightning

Faster dissipation of transient current due to lightning and short circuit
and fualt currents.

Greater protection to people and equipment over common mode/
differential surges

Maintain the same return voltage at the source and the load in the event
of electrical applications
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Will it reduce the
Impedance / Resistance

| am living on a rocky
surface, is it assure my
safety?

We want to reduce the
earth as my electrical
engineer’s advice.
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Certainly. NCM has been tested and verified to exhibit lower impedance
compared to rods and tubes made from materials such as stainless steel,
copper, and aluminum.

The Nano Chemical Mold operates as a choke or surge chamber during high
transients and functions as a tank or capacitor to capture earth-bound
electrons. Offering reliability and durability, it adapts seamlessly to various
soil conditions, eliminating the need to reduce earth impedance to specific
levels like 10, 5, or 1 ohms. Additionally, it doubles as an earthing
transformer, efficiently dissipating transient energy into the ground in both
an incipient and transient manner. NCM is versatile, applicable in any
location regardless of the earth's nature and materials. Even in rocky areas, it
can be installed horizontally without compromising discharge capacity.

NCM stands out as the optimal choice for achieving high performance at a
cost-effective price.
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What is the current-
handling capacity of this
compared to a standard
rod, mat, or plate?

Is it suitable to install for
power transformers?

Can | fix this myself?

Do you have domestic
unit

Micro Power
Engineering
(Pvt) Ltd

The NCM exhibits an impressive current-handling capacity of more than
600,000 A (600kA), surpassing other earth rods by a factor of 10-20 times.

Certainly. NCM is the best earth impedance enhancing device with high
Surge absorption capacity.

Certainly, Micro Power Engineering will furnish you with the necessary
instructions.

Indeed, we offer two models: a 4 feet long and a 2 feet long version. The 2
feet variant is particularly well-suited for domestic installations. The final
decision should be made after a thorough site inspection, considering the
existing earth impedance.
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Our equipment is
connected to a UPS, do
we still need surge
protection?

We’'ve never had any
problems with surges,
why do we need surge
protection?

Micro Power
Engineering
(Pvt) Ltd

UPS systems are an integral component of comprehensive power
protection strategies as they ensure a continuous and clean power supply
to critical equipment. However, it’s important to note that UPS systems do
not offer protection for communication and control lines commonly
present in modern network environments. Additionally, they typically do
not provide AC power protection for all the nodes interconnected within a
network. The surge protection capabilities within UPS systems are
relatively limited, often around 20kA. In contrast, standalone surge
protection devices (SPDs) such as our smallest AC entrance protector offer
higher levels of protection, starting from 40kA and going up to 250kA.

In today’s world, surge-related incidents are a common occurrence in
various regions. Lightning strikes are among the many factors that can
lead to transient surge problems. The modern electronic equipment used
today is significantly smaller, faster, and more vulnerable to problems
caused by transients compared to previous generations of equipment.
Additionally, the extensive interconnection of control and communication
devices in today’s networks amplifies their susceptibility to surge-related
problems. These challenges represent new problems that were not as
prevalent in earlier generations of control equipment.
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We are based in an area
with very little lightning,
why do we need surge
protection?

Why do | need to protect

data/control lines?

Micro Power
Engineering
(Pvt) Ltd

While the occurrence of lightning-related problems may vary across different
regions, the reliability of control and network systems is crucial for companies
in today’s context. Ensuring uninterrupted system availability has become a top
priority. For most businesses, experiencing a single surge incident that leads to
system unavailability over a ten-year period would justify the investment in
comprehensive protection measures. The costs associated with such an
incident would far exceed the expenses involved in implementing appropriate
surge protection solutions.

Surges pose a significantly greater risk to data and control interfaces compared
to power supplies. Unlike power supplies, which typically incorporate filtering
mechanisms and operate at higher voltages, control and communication
interfaces operate at lower voltages and directly connect to equipment via
driver or receiver chips. These chips are equipped with both logic ground and
communication references. However, any significant disparity between these
references can result in chip damage. Therefore, protecting data and control
interfaces from surges is crucial, as they are more susceptible to harm due to
the sensitive nature of their low voltage operations and direct connection to
critical equipment.
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All my data lines run
inside the building, why
do | need to protect
them?

Is full protection going to
be too expensive?

Micro Power
Engineering
(Pvt) Ltd

Even though data lines remain confined within a building, communication
interfaces are still vulnerable to damage for two main reasons. Firstly,
induced voltages can occur when control/communication lines are in close
proximity to electrical power wires, metal structures in the building, or
lightning rod ground leads, particularly in the event of a nearby lightning
strike. Secondly, differences in AC power voltage references between two
interconnected devices can also pose a risk. During an event such as a
nearby lightning strike, the migration of electrical disturbances through
the AC power system can result in significant voltage differences between
individual equipment within the building. When these devices are
connected via low voltage control/communication lines, the lines attempt
to equalize the voltage difference, leading to potential damage to the
interface chips.

Investing in comprehensive protection is an affordable insurance policy
with significant benefits. The expense incurred due to system
unavailability far exceeds the cost of implementing proper protection
measures. The impact of a single major surge event occurring over a ten-
year period surpasses the expenses associated with protection.
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Why is your protection
more expensive than
others | have found?

The Phone Company has

already protected the
incoming phone lines,
why do | need additional
protection?

Micro Power
Engineering
(Pvt) Ltd

The MPE surge protection devices fall within the medium price range
compared to other options available in the market. While there are more
expensive devices and lower-cost commodity options, MPE stands out as
the industry’s top choice when considering the four key factors: Price,
Packaging, Performance, and Safety. MPE provides comprehensive
solution plans that cover everything from the AC power service entrance
to individual equipment and the control/communication lines in between,
making it a superior offering in the industry.

The Phone Company primarily offers protection to ensure personal safety
by preventing lightning from entering their wires and causing harm to
individuals. However, this protection provided by the Phone Company
offers limited defense for sensitive electronic communications equipment.
While it serves as primary protection, it does not completely eliminate the
need for secondary protection at the equipment level. MPE has developed
a communication product line specifically designed for universal
application, offering four-stage protection functions to meet the diverse
needs of users.
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Why is it in an Aluminum
enclosure?

Have you experienced
whether your system is
100% perfect?

Micro Power
Engineering
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Metal housings are commonly employed for surge protection devices
(SPDs) due to the potential risk of failure that could lead to fires or
explosions. According to the UL1449 2nd Edition standard, SPD units are
required to incorporate safety features that mitigate the risk of such
incidents in case of failure. MPE takes this requirement seriously and
ensures that all their products undergo independent testing to guarantee
safe failure modes. Furthermore, MPE offers status indicators that allow
users to easily verify the availability of power and protection, providing an
additional level of assurance.

Adhering to established standards is crucial in minimizing damages in the
event of a worst-case scenario. By implementing a coordinated surge
protection system, grounding system, and direct lightning system, the
potential damages can be significantly reduced. Full protection,
encompassing all necessary measures, serves as the most desirable
insurance policy one can invest in. It provides comprehensive safeguards
and mitigates risks effectively, offering peace of mind and ensuring the
continuity of operations even during unforeseen events.
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What is lightning?

Micro Power
Engineering
(Pvt) Ltd

Lightning is a powerful electrical phenomenon that occurs in the
atmosphere, connecting clouds, air, or the ground. During its formation,
the air initially acts as an insulator, keeping the positive and negative
charges separated within the clouds and between the clouds and the
ground. As the opposite charges accumulate, the insulating capacity of the
air eventually breaks down, leading to a rapid discharge of electricity
known as lightning. This discharge temporarily equalizes the charged
regions in the atmosphere until the opposite charges gather once again.

Lightning can manifest in two forms: intra-cloud lightning, occurring
between opposite charges within a thunderstorm cloud, and cloud-to-
ground lightning, taking place between opposite charges in the cloud and
on the ground.

Lightning is a natural phenomenon that has been observed for centuries.
It can be witnessed during volcanic eruptions, intense forest fires, surface
nuclear detonations, heavy snowstorms, powerful hurricanes, and, of
course, thunderstorms.
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What are cloud flashes? A cloud flash refers to lightning that occurs within a cloud itself. It can
involve electrical discharges traveling between different parts of the cloud
or from the cloud to the surrounding air. This type of lightning occurs
without directly reaching the ground and is confined within the cloud’s
internal electrical activity.

What is a “Stepped A stepped leader refers to a continuous flow of charged particles that
leader’? extends from a cloud towards the ground during a lightning event. It
moves in a step-like manner, intermittently advancing and halting, and
occasionally branching out, as it seeks the path of least resistance to
complete the lightning discharge.

A cloud flash, as previously mentioned, is a type of lightning that takes
place within a cloud itself. It can travel between different regions within
the cloud or from the cloud to the surrounding air, without directly
connecting to the ground. This phenomenon represents the electrical
discharge occurring within the cloud’s internal atmospheric conditions.

Micro Power
Engineering
(Pvt) Ltd
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Is it possible to have
thunder without
lightning?

Is lightning always
produced by a
thunderstorm?

Micro Power
Engineering
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No. Thunder is a direct result of lightning. When lightning occurs, it heats
the air around it rapidly, causing it to expand and create a shockwave that
we perceive as thunder. The reason why you may see lightning but not
hear the accompanying thunder is because sound travels slower than
light. If the lightning is far away, the sound waves may take longer to reach
your location, resulting in a delay between the visual observation of
lightning and the auditory perception of thunder. This phenomenon is
sometimes referred to as “heat lightning,” particularly when it occurs at a
distance and during summertime.

Thunderstorms always have lightning, as thunder is a direct result of
lightning. Thunderstorms are characterized by the presence of both
lightning and thunder. However, it is possible to have lightning without a
thunderstorm. Lightning can occur in various other scenarios such as
volcanic eruptions, intense forest fires, surface nuclear detonations, and
heavy snowstorms. In these situations, lightning can still be observed
without the accompanying thunder that is typically associated with a
thunderstorm.
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What causes thunder?
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Thunder is indeed caused by lightning. When a lightning bolt occurs, the
intense energy of the lightning flash heats the air in its path to an
extremely high temperature, reaching over 50,000 degrees Fahrenheit in
just a fraction of a second. This sudden heating of the air creates a rapid
expansion of the air due to the increase in pressure. The high-pressure air
then expands outward, compressing the surrounding air and creating a
disturbance that radiates in all directions away from the lightning bolt.

Initially, the disturbance is in the form of a shock wave, which travels for
the first approximately 10 yards. After this distance, it transforms into a
regular sound wave, which we perceive as thunder. The sound waves
generated by each point along the lightning channel contribute to the
prolonged rumbling or rolling effect of thunder that can sometimes be
heard after a lightning strike.

So, the combination of the rapid heating, expansion, and subsequent
compression of the air results in the generation of a shock wave and
sound wave, which we interpret as the characteristic sound of thunder.
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What is dry lightning?
lightning?

What is a “Bolt from the
blue”?
thunderstorm?

Micro Power
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Dry lightning refers to lightning strikes that happen in the absence of nearby rainfall.
The forecasting of dry lightning is a routine practice by the NOAA Storm Prediction
Center, as this type of lightning carries a higher potential for triggering forest fires.
The reason for this emphasis on forecasting is the increased risk associated with dry
lightning in igniting and propagating forest fires.

A “Bolt from the Blue” refers to a cloud-to-ground lightning flash that typically
emerges from the rear side of a thunderstorm cloud, travels a considerable distance
through clear air away from the storm, and then descends to strike the ground.
These lightning flashes have been observed to travel more than 25 miles away from
the thunderstorm cloud. They can be particularly hazardous as they appear to
originate from a clear blue sky.

In an incident, a bicyclist wearing a helmet experienced a lightning strike to the head
under fair weather conditions with no clouds in the sky. It was determined that the
lightning bolt likely originated from a thunderstorm approximately 16km away, which
was hidden from view by mountains.

In the United States, lightning strikes the ground around 25 million times each year.
According to the National Weather Service (NWS), the likelihood of an individual
being killed or injured by lightning in a given year is one in 240,000. Assuming an
average lifespan of 80 years, an individual’s odds over their lifetime become
approximately one in 13,000.
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Does lightning always
strike the tallest object?

What type of electricity is
lightning?

How many volts and

watts are in lightning?

Why are positive lightning
bolts deemed more
dangerous than the more
common hegatively
charged bolts?

Micro Power
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“Never assume absolutes! In general, lightning tends to strike the tallest
object in its vicinity. It is logical that the tallest object would be more
appealing to lightning since it provides the path of least resistance.”

Lightning is a phenomenon characterized by the release of electrostatic
energy, accompanied by the emission of visible light and various forms of
electromagnetic radiation.

Lightning can have 100 million to 1 billion volts, and contains billions of
watts.

Positive lightning is commonly regarded as more hazardous due to several
factors. Firstly, it originates from the top of a storm where the electrical
field is stronger. Secondly, positive lightning flashes tend to have longer
durations compared to negative strikes. Additionally, the peak charge of
positive lightning can be significantly higher. One of the key risks
associated with positive lightning is its ability to occur near the periphery
of a cloud or strike locations over 10 miles away, catching people off guard
and unaware of the potential danger.
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Does lightning strike from
the sky down, or the
ground up?

How hot can lightning
make the air?

What causes lightning to
be colored rather than
the usual white or blue?
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Yes. The process of cloud-to-ground lightning involves both downward and
upward movements of electrical charges. Initially, a path of negative
electricity is formed from the sky down towards the ground.
Simultaneously, objects on the ground acquire a positive charge. As these
opposite charges attract each other, an upward streamer is emitted from
the object that is about to be struck. When the downward path and the
upward streamer connect, a rapid return stroke travels back up to the sky.
It is this return stroke that generates the visible flash of lightning.
However, the entire sequence occurs incredibly quickly, within about one-
millionth of a second, making it imperceptible to the human eye.

Energy from lightning heats the air anywhere from 18,000 degrees
Fahrenheit to up to 60,000 degrees Fahrenheit.

Lightning can appear to be many different colors depending on what the
light travels through to get to your eyes. In snowstorms, where it is
somewhat rare, pink and green are often described as colors of lightning.
Haze, dust, moisture, raindrops and any other particles in the atmosphere
will affect the color by absorbing or diffracting a portion of the white light
of lightning.
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How does the earth
benefit from lightning?

What happens to the
ground when lightning

strikes it?
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The earth benefits from lightning in several ways. First, lightning helps the Earth
maintain electrical balance. The Earth is recharged by thunderstorms. The Earth’s
surface and the atmosphere conduct electricity easily—the Earth is charged
negatively and the atmosphere, positively. There is always a steady current of
electrons flowing upwards from the entire surface of the Earth. Thunderstorms help
transfer the negative charges back to Earth (lightning is generally negatively charged).
Without thunderstorms and lightning, the earth-atmosphere electrical balance would
disappear in 5 minutes. Lightning also makes ozone-producing chemicals.

When lightning strikes the ground, it has the effect of fusing dirt and clays together,
resulting in the formation of silica. This process often leads to the creation of a glassy
rock known as a fulgurite. Fulgurites can be found in various parts of the world,
although they are relatively uncommon. The color of a fulgurite depends on the
minerals present in the sand that was struck by lightning. The shape of the fulgurite
in the ground corresponds to the path that the lightning current followed beneath
the surface. Along this path, the grasses are often damaged as well.

In the case of lightning traveling down a tree trunk, the intense heat can cause water
to rapidly convert into steam. If the lightning reaches the surface moisture of the
wood under the tree’s bark, the steam expands quickly, leading to the expulsion of
bark fragments from the tree. Additionally, the wood along the path of the lightning
strike is often killed due to the intense heat and energy released during the event.
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Can lightning strike the
same place twice?
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Lightning has the potential to strike the same spot, or at least a nearby
spot, multiple times, which contradicts popular beliefs. This occurrence
may simply be attributed to statistical chance, where among the vast
number of lightning strikes, it is inevitable that some will happen in close
proximity to previous strikes within a short timeframe. Another possibility
is that certain factors in the environment increase the likelihood of
lightning striking a particular location. Typically, when lightning hits an
object on the ground, the object acts as a conduit, sending a faint channel
upwards that connects with the downward lightning bolt and completes
the path to the ground. Objects of greater height have a higher probability
of generating this upward channel. However, it is also plausible that
factors specific to the immediate surroundings influence the ground'’s
conductivity, such as the salt or moisture content, presence of rocks,
standing water, pipes, metal objects in the ground, the shape of terrain,
leaves, twigs, or other elements. These variables could contribute to
certain locations being more susceptible to lightning strikes compared to
nearby areas.
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When and where does
lightning most frequently
strike?
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Lightning originates from a parent cumulonimbus cloud, which is a type of
thunderstorm cloud. These clouds develop when there is sufficient upward
movement of air, vertical instability, and moisture present to create a deep
cloud that extends to altitudes colder than freezing.

In Sri Lanka, the occurrence of lightning is most frequent during two inter-
monsoon periods. Specifically, lightning is commonly observed in the afternoon
or evening during these periods. In the other two monsoons, namely the South
West and North East Monsoon, lightning can happen at any time, depending on
the prevailing weather conditions.

In US mainland has a decreasing amount of lightning toward the northwest.
Over the entire year, the highest frequency of cloud-to-ground lightning is in
Florida between Tampa and Orlando. This is due to the presence, on many days
during the year, of a large moisture content in the atmosphere at low levels
(below 5,000 feet), as well as high surface temperatures that produce strong
sea breezes along the Florida coasts. The western mountains of the US also
produce strong upward motions and contribute to frequent cloud-to-ground
lightning. There are also high frequencies along the Gulf of Mexico coast, the
Atlantic coast in the southeast US, and inland from the Gulf. Regions aalong the
Pacific west coast have the least cloud-to-ground lightning.
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Does lightning happen During the winter season, lightning tends to occur less frequently compared to
during the winter? summer. This is primarily due to the reduced levels of atmospheric instability and
moisture. These two factors are crucial in the formation of convective storms that
have the potential to generate lightning. Without an adequate amount of instability
and moisture, the conditions necessary for the development of powerful
thunderstorms are less likely to be present. Consequently, the occurrence of
lightning during winter is generally diminished as a result.

During the winter, the land surface is cooler because there is not as much heating
by the sun to warm it up. Without warm surface temperatures, the near-surface air
wouldn’t rise in the atmosphere very far. Thus, the kinds of deep (8-15 km deep)
thunderstorms that develop in the summertime wouldn’t develop.

Indeed, warm air has a higher capacity to hold water vapor. When water vapor
condenses and transforms into liquid water cloud drops, it releases latent heat. This
release of latent heat acts as a source of energy that fuels the thunderstorm.
Therefore, when warm and moisture-laden air exists near the surface, combined
with favorable atmospheric conditions that create instability, it can lead to the
development of deep convection. These convective processes are capable of
generating lightning discharges. The presence of warm, moist air near the surface,

along with atmospheric instability, plays a significant role in facilitating the
occurrence of deep convection and subsequent lightning formation. IIEEEE»
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Does lightning happen
during the winter?
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From PREVIOUS PAGE

Clouds acquire electrical charges through a process driven by robust updrafts,
which are fueled by atmospheric instability and moisture. These updrafts bring
together super-cooled liquid water drops and ice crystals, even at temperatures
below freezing (0°C). Within this environment, interactions occur between the ice
crystals and super-cooled water droplets, resulting in the production of electric
charges. However, the precise mechanisms responsible for this charging
phenomenon are still not fully understood.

As the electrical charges continue to accumulate, they reach a threshold where
they become powerful enough to overcome the resistance offered by the
surrounding air. At this point, the electric fields generated by these charges undergo
a breakdown, leading to the formation of a lightning bolt. The discharge of
electricity in the form of a lightning bolt occurs as a result of the accumulated
electrical charges within the cloud.
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“Thunder-snow” is a phenomenon where lightning occurs within
snowstorms, and it is less common during winter. It occurs when there is
strong instability and abundant moisture above the surface, typically
above a warm front rather than at the freezing surface. Thunder-snow can
be observed downstream of the Great Salt Lake and the Great Lakes
during lake-effect snowstorms, where temperature contrasts between the
warm lake waters and cold air create favorable conditions for lightning
within the snowstorm.
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Over the contiguous 48 states, an average of 20,000,000 cloud-to-ground flashes have
been detected every year since the lightning detection network covered all of the
continental US in 1989. In addition, about half of all flashes have more than one ground
strike point, so at least 30 million points on the ground are struck on the average each
year in the US. Besides cloud-to-ground flashes, there are roughly 5 to 10 times as many
cloud flashes as there are ground flashes.

How many flashes a year
are there?

Cloud-to-ground lightning has the potential to harm people through both direct and
indirect methods. Individuals can be directly struck by the lightning current if they are
near a tree, pole, fence, or other tall object that the lightning strikes. It is uncertain if
everyone who is directly hit by lightning will be killed. Indirect injuries can occur if the
lightning current travels through the ground to a person after striking a nearby object
such as a tree or antenna. Additionally, the current can travel through power or
telephone lines, or plumbing pipes to a person who is in contact with an electrical
appliance, telephone, or plumbing fixture.

Likewise, objects can be directly struck by lightning, leading to explosive impacts, burns,
or complete destruction. Alternatively, the damage can be indirect when the lightning
current passes through or near an object. In some cases, the current may enter a building
and propagate through its wiring or plumbing, causing damage to anything in its path.
Micro Power Similarly, in urban areas, lightning may strike a pole or tree, and the resulting current can
Engineering travel to multiple neighboring houses and structures, gaining entry through their

(Pvt) Ltd electrical wiring or plumbing systems.




®) FRHORS POBSHD
89363 emese?

PP &ToOED D8ed
S8mMIMID 6MSOIIE?

g 6520 ENDHSIO
63)6£)00 ®OS WO
6®3) 6MICSEN)6S) FTrB?

0T ®OB) »HOSI6S)
6516168 80
d@ROdEOe, D@n®dE
80 6316002

Micro Power
Engineering
(Pvt) Ltd

OBy 500 @XB88EdR) 6OR FlBG :eperer®mestsesOEHEHTORO® 3ees* 5t DB
O35 emMBEE 563563 BIVO®®D E56E®D 6300 68 BN Die®mB 6IMORNOT
589 €5 @) ®TEOO SLED DN &ed

a8oce, 80 © 6ERE EreimHeERD 6WEOD HEG®RGMEE SO MRB NEE e
5000 O86® 58D sy dmecne 3000 O 15 68

e 62600 @O DO BEest® OOIDO QBm 6RD DB KRS DE (R
ed 350Bed. D B8R B 8556010 BDOBDRA (e @S €589 Fo@dBS
50D 68). g OO 53BOINGE 38D 3OGE 6E3NBD FDO, O DE@GWEEG
DD Em 60D ®OR WOEB. 6®G G 6e6DD MBS OB 65 DD
QB BBEscE OO ¢ 68

e 6CEEMDOR ®O®S) DOE.



How can | stay safe from
lightning?

What are the odds of
being struck by lightning?

Why doesn’t lightning
seem to travel in all
directions to ground?

Does lightning travel from
the ground to the cloud or
the cloud to the ground?
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Micro Power Engineering’s website (www.micropowereng.com) and their
online free consultancy service (info@micropowereng.com) are excellent
resources to consult for valuable information and assistance.

The probability of being struck by lightning in one’s lifetime, which is
estimated to be around 80 years, is approximately 1 in 3000.

The reason behind the zigzag path of lightning towards the ground is
primarily attributed to the composition of the air that it must traverse. Air
consists of various gases and particles, each with its own level of electrical
resistance. As lightning seeks the path of least resistance, the energy
follows different directions, resulting in the characteristic zigzag pattern as
it makes its way towards the earth.

Lightning travels in both directions.
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Could lightning be used
as an energy source?

Why do some lightning
bolts have loops and
knots in them?
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Although it may sound enticing, the current state of technology does not
allow us to capture and store the energy from lightning. Despite lightning’s
immense energy output, it provides only a minuscule amount of usable
energy. Presently, we lack the necessary technology to effectively capture
and store this energy. However, the future holds uncertain possibilities. It is
conceivable that advancements, such as exploring chemically-born charge
systems and utilizing large-scale air terminals in vulnerable areas, could
serve as promising avenues for research. The potential for innovative
breakthroughs in the future cannot be ruled out.

Lightning tends to follow the path of least resistance towards the ground.
As a result, it may create a zigzag pattern across the sky. From certain
perspectives, it may appear as if the lightning is looping back or even
traveling upward, but rest assured that its ultimate direction is towards the
ground.
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Does lightning strike
water?

What causes lightning
strike to appear to strike
in two different places at
the same time?
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Indeed, lightning strikes commonly occur over bodies of water, including seas, lakes,
and other water reservoirs. When the electrical potential difference between the
cloud and the Earth reaches a critical threshold, it seeks to equalize, resulting in a
discharge known as a flashover. When this happens over a body of water, the lightning
is likely to discharge directly into the water itself.

The human mind can sometimes misinterpret what it observes, especially when events
happen rapidly. In the case of lightning strikes, the mind may create illusions due to
the speed at which they occur. While it may seem that subsequent strikes happen
simultaneously with the initial strike, they actually take place a fraction of a second
after the preceding one. Additionally, these subsequent strikes can happen at varying
distances from the point of the initial discharge.

Typically, the following strikes will travel along the same ionized path created by the
first discharge. However, variables such as wind speed and cloud velocity can influence
the dissipation of the ionized path, potentially leading to the formation of new paths
and the appearance of a split. The likelihood of a new path being formed and a split
occurring increases with more time elapsed between the strikes.

In summary, the human perception of lightning strikes can be influenced by the rapid
succession of events and the formation of new paths due to various factors, impacting
the appearance of the lightning phenomenon.
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Ball lightning. What is it
and is there any
information available
about it?

Micro Power
Engineering
(Pvt) Ltd

Ball lightning remains an enigma as its nature and behavior continue to
elude scientific understanding. Due to its rarity, there has been a lack of
scientific experimentation and research dedicated to studying it. As a
result, the information available on this phenomenon is predominantly
based on eyewitness accounts, which provide limited insight.

Although there have been reports and anecdotal evidence of ball lightning,
no concrete scientific confirmation or investigation has been conducted
thus far. While the National Geographic Lightning website showcases a
photo that potentially captures ball lightning, its authenticity and
verifiability have not been established through scientific scrutiny.

Given the current state of knowledge, ball lightning remains a mysterious
and scientifically unexplored occurrence. Further research and investigation
are needed to unravel its underlying mechanisms and shed light on this
intriguing phenomenon.
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What is the glassy thing
formed when strikes,
sand lightning?

Why does electronic
equipment get damaged
during a lightning storm?
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When lightning strikes sand, it can generate intense heat that causes the silica in the sand to
melt. As a result, glass tubes known as “fulgurites” are formed. The shape of the fulgurite
directly mirrors the path taken by the lightning channel as it traveled through the sand. The
formation of fulgurites provides a unique representation of the intricate pattern created by
the lightning strike.

In modern times, technology has become highly sensitive, with microprocessors being
particularly vulnerable to both over-voltages and under-voltages. Lightning discharges, in
particular, generate a powerful electromagnetic field similar to an electromagnetic pulse.
This field has the potential to induce electrical potential into nearby metal conductors within
a kilometer or two of the lightning strike. The magnitude of this induced potential depends
on the intensity of the lightning strike itself.

This induced potential or surge can propagate along power and phone cables until it reaches
a point where it can be grounded. Unfortunately, this path often involves passing through
electrical equipment, leading to severe damage. However, safeguarding such equipment can
be relatively straightforward by installing surge protection devices (SPDs) on the power or
data cables connected to the equipment. It’s worth noting that even household appliances
like fridges, stoves, and dishwashers are now susceptible to power surges since many of
these devices utilize microprocessor-based controls.

By employing surge protection devices, the risk of damage caused by power surges, induced
by lightning or other electrical disturbances, can be significantly reduced.
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If i am outdoors and a
lightning storm
approaches, what should
i do to avoid being hit by
lightning?

Micro Power
Engineering
(Pvt) Ltd

It is important to find immediate shelter indoors or under a sturdy structure when
thunderstorms are present. Lightning strikes can occur up to 5 kilometers ahead of
a storm front, so if you observe lightning followed by thunder within 30 seconds,
seek shelter and remain there until the storm has passed. Alternatively, if you have
access to a modern car with a metal body and a significant amount of plastic
interior, you can consider taking refuge inside the vehicle.

Once indoors, stay away from windows and doors, avoid using phones connected to
base stations or landlines, and refrain from taking showers. If you are unable to find
shelter, the options are limited. The key is to minimize your height and avoid
becoming the highest point by bringing your feet together to prevent step
potential. For instance, if you are on a hilltop, it is advisable to descend. In cases
where it is too late or if you are in an open field, crouch down in a compact position
with your feet together, preferably standing on one foot. Although this position
may be uncomfortable, it is the safest option to reduce the risk.

Remember not to stand under or near trees, as they can attract lightning. Ideally, it
is best to avoid being caught in the open during thunderstorms. If storms are
forecasted, it may be prudent to reconsider outdoor activities for the day.



&g 656 D8e® Ddd
FONOD Frded) »Oe?

Micro Power
Engineering
(Pvt) Ltd

230580 e 6500 DcB6® 58mNDMD 350 60X 585 LKD) 68. DEOHE™S)
Bz8) DOED 66 HEImOwd®DE Bkre@® DG G8OTE 15-34 0 6HIDDEHS €56
BB 6@e®IT 00 e 6350 EHROT @D 65. DaDR &4xd D DE, FRdY
5ORBR) eHROT BB 9HE 3HIBNGD 9ESBHE DHOIDDHEE 659 DA
DOOISDEE e 60. e gRNOT Bede® gD NEEB®G, t5a®, €56 DIDD
000D B 60D3 68. ¢HDOLNEGE 6QES, g 65¢0 Bt 3@BNGD HBO t5aed
8¢ 0. De®m®en®s @ @6 e5t3D0r6d €5t E3THCE (NP6, GBS E® D@
&es 605 €59 E@DE) & HEDOR e HBRSD BOs Bee® GdeHH®
OB, B @oIed gmEn HOIRDRDO @D 8O Btd) 5@IFNGE Dtk KD E®
366 DEOT, 68 D 659 DGR DHE) 58D 5t NBDD BHE) 685. &
QoGS e BOH RHE 6RE G 6@ DWENHNED D, 6,
DDEDIVYL 569 6DTBIL @esDEE &, 68). g RS B0 R VB
£@)®»5 50 @ 508 68.



Who is at greatest risk for
lightning strikes?

Micro Power
Engineering
(Pvt) Ltd

The likelihood of males being struck by lightning is five times higher
compared to females. Children and young adults aged 15-34 who work
outdoors or engage in outdoor activities are the most commonly affected
by lightning strikes. Among the occupations, construction and farming have
the highest incidence of lightning-related injuries. The risk of lightning
injury varies based on regional, seasonal, and temporal factors. For
example, the majority of lightning strikes occur in the summer months,
particularly in July, during the afternoon and evening. Certain states in the
southeastern region, such as Texas and Florida, have a higher risk of
lightning-related fatalities. In Sri Lanka, the majority of lightning victims are
found in paddy fields, tea gardens, and sheet steel shanties, particularly in
the southwestern area. Lightning fatalities in Sri Lanka are more prevalent
during the inter-monsoon period, which includes the months of March,
April, October, and November, with an annual average of about 50
lightning-related deaths.
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How does lightning cause Lightning can cause injuries in several ways:
injuries? o Direct strike: Victims may sustain a direct strike, which is often fatal.

e Contact injury: This occurs when lightning strikes an object, such as a car or
metal pole, that the victim is touching.

e Side flash: This occurs when lightning splashes or bounces off an object,
such as a tree or person, onto the victim.

e Ground current: This occurs when lightning strikes the ground near a victim
and the ground current pass from the strike point through the ground and
into the victim.

e Streamer: When the air is charged with electricity during a lightning storm,
bursts of energy, or streamers, can come upward from objects near the
ground. Sometimes these streamers travel upwards through people, causing
harm to the victims.

Micro Power e Blastinjury: The lightning’s blast effect, thunder, may cause either primary
Engineering injury, such as ruptured eardrums, or tertiary injury, such as blunt trauma
(Pvt) Ltd when the victim falls or is thrown.
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What happens to the
body as a result of a
lightning strike?

What should i do if | see
someone get struck by
lightning?

Micro Power
Engineering
(Pvt) Ltd

Approximately 10% of individuals who are struck by lightning do not
survive, with the most common cause of death being a heart attack.
Lightning injuries can also include blunt trauma, temporary neurological
syndromes, muscle injuries, eye injuries known as “lightning-induced
cataract,” skin lesions, and burns.

It is important to immediately call for medical help if someone has been
struck by lightning. Contrary to popular belief, it is generally safe to touch a
lightning strike victim, as they do not carry an electrical charge. Providing
first aid, such as CPR or applying basic life support techniques, if necessary,
can be crucial until medical professionals arrive. It is recommended to seek
further information and guidance from medical experts or emergency
response organizations on how to respond to lightning strike incidents.
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How can | protect myself
from a lightning strike?

Micro Power
Engineering
(Pvt) Ltd

It is important to be prepared and check the weather forecast before

engaging in outdoor activities. If thunderstorms are predicted, it is

advisable to alter your plans or make sure that a safe shelter is available

nearby. Being aware of the weather conditions can help you make informed

decisions and take appropriate measures to ensure your safety.

While inside during a thunderstorm:

e Stay off corded phones. Cell phones and cordless phones are okay.

e Do NOT use computers or electronic equipment.

e Stay out of the shower and away from other plumbing. This includes
avoiding washing dishes.

e Stay away from windows and doors.

If outside during a thunderstorm: Seek shelter immediately.

If you find yourself outdoors during a thunderstorm, it is crucial to seek
shelter immediately. Look for a sturdy building or a fully enclosed vehicle as
your primary options. Avoid seeking shelter under trees, near bodies of
water, or in open areas. Stay indoors or inside your vehicle until the
thunderstorm has passed and it is safe to venture outside again. Taking
prompt action to find appropriate shelter can significantly reduce the risk
of being struck by lightning.
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What should | do if | am
caught outside during a
lightning storm?

What is considered a safe
shelter during a lightning
storm?

Micro Power
Engineering
(Pvt) Ltd

It is important to avoid lying on the ground during a thunderstorm because
lightning can cause electric currents to travel along the surface of the
ground, which can be dangerous even at a distance of over 100 feet from
the actual strike. Instead of seeking refuge on the ground, focus on getting
to a safer location as quickly as possible. Remember that there is no safe
place outside during a thunderstorm, so take immediate action to find
appropriate shelter. Additionally, stay away from tall trees or any other
objects that may increase your risk of being struck by lightning. Prioritize
your safety by finding a protected area until the storm passes.

The safest shelters during a lightning storm are fully enclosed structures
with four walls and a roof, such as homes, offices, shopping centers, and
buildings. In addition, fully enclosed vehicles with the windows rolled up
can also provide a safe shelter. It is important to avoid seeking shelter in
open vehicles like convertibles, golf carts, and motorcycles, as well as open
structures such as porches, gazebos, baseball dugouts, and sports arenas.
These open areas leave you exposed to the elements and increase the risk
of being struck by lightning. To maximize your safety during a
thunderstorm, ensure you seek refuge in a fully enclosed structure or a
closed vehicle.
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What should i do if i am
inside a building during a
lightning storm?

What is my risk of being

struck by lightning?

Micro Power
Engineering
(Pvt) Ltd

To stay safe inside a building:

e Stay away from electrical equipment or cords, including corded phones.

e Avoid plumbing; do NOT wash your hands, take a shower, or wash
dishes.

e Stay away from windows and doors, and stay off of porches and
balconies.

e Do NOT lie down on or lean against any concrete floors or walls.

On average, the odds of being struck by lightning in a given year are
approximately 1 in 500,000. It’s important to note that this is a general
statistic and individual risk factors can vary. Certain factors can increase the
likelihood of being struck by lightning, such as working outdoors or residing
in regions with higher lightning activity, like Florida or Texas in the United
States, as well as Sri Lanka and the Indian subcontinent. These areas may
experience more frequent thunderstorms and have a higher incidence of
lightning strikes. It’s crucial for individuals in these regions or occupations
to be aware of the increased risk and take appropriate safety precautions
during thunderstorms.
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How many people die
from lightning strikes
each year in the United
States?

How Many People Are

Injured From Lightning
Strikes Each Year in
United States And Sri
Lanka

Micro Power
Engineering
(Pvt) Ltd

Approximately 10% of individuals struck by lightning unfortunately do not
survive. Over the course of the past decade (2003-2012), an average of 35
deaths per year have been attributed to lightning strikes. For detailed and
up-to-date information on the number of lightning-related fatalities each
year, | recommend visiting the National Oceanic and Atmospheric
Administration (NOAA) website at
http://www.lightningsafety.noaa.gov/fatalities.htm. There you will find
comprehensive data and resources related to lightning safety and incidents.

There is a lack of comprehensive documentation regarding lightning strike
injuries. However, according to estimates from the Federal Emergency
Management Agency (FEMA), approximately 300 people in the United
States are injured each year as a result of lightning strikes. It’s important to
note that this figure is an estimation and may not capture all lightning-
related injuries due to various factors such as underreporting or varying
data collection methods. Lightning injuries can range from mild to severe,
and it is crucial to prioritize safety measures and follow guidelines to
minimize the risk of being struck by lightning.
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Are cell phones and
cordless phones safe to
use during a lightning
storm?

Is it safe to be under a

tree during a lightning
storm?

Is it safe to take a shower
or bath during a lightning

Micro Power
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During a lightning storm, it is generally safe to use cell phones and cordless
phones as long as they are not connected to an outlet through a charger.
This is because cell phones and cordless phones operate on low voltage
batteries and do not pose a significant risk of conducting lightning currents.
However, it is advisable to avoid using corded phones as they can pose a
greater risk since the phone line can act as a conductor for lightning strikes.
It is always best to prioritize safety during a thunderstorm and take
precautions to minimize the risk of being exposed to potential hazards.

Incorrect. The second most common cause of lightning-related fatalities is
seeking shelter underneath trees.

No, it is not safe to use plumbing or come into contact with water during a
lightning storm. Lightning can travel through plumbing systems, so it is
advised to avoid activities such as showering, bathing, washing dishes, or
washing hands during a lightning storm.
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Is it safe to touch
somebody who was
struck by lightning?

Can | get struck by
lightning if there is no
rain?

Micro Power
Engineering
(Pvt) Ltd

Correct. Lightning victims are not electrified, and it is safe to touch and
provide immediate first aid to someone who has been struck by lightning.
There is no risk of electrocution from touching a lightning victim. For more
information on administering first aid in such situations, you can refer to
our web page dedicated to this topic.

Indeed, the presence of rain is not necessarily an indication of the risk of
lightning strike. Lightning can occur outside areas of heavy rain and can
strike up to 10 miles away from the rainfall itself. It’s important to note that
a significant number of lightning-related deaths occur before or after
storms, giving the false impression that the danger has passed. It’s crucial
to remember that if you can hear thunder, you are still at risk of being
struck by lightning and should take appropriate precautions.



&g 6510 DO SNHNEO
62dO® dc8s wrHe?

Micro Power
Engineering
(Pvt) Ltd

FTD D®EEX®, men t5c0 DO 5WEO BesDOD® OB DTG, LN €39
Q) G5 6@MARTBRE 58 S5 WD) D3RS B HOD GENORD 6eNEOT 6B
DIROTOD . E50E@BG @D CEPOIMEBED DS DBesEd 5600 6mIBDTBB@C
(Empire State Building), & e8dccecwO emdn €500 100 0 385 &5@1800@d
e@mEOT 68. DB 65 639 £306H8 e3rrti® e DestHesncs 3Em) D@D
QRDWEHEE.

6MIBDTERE DG PO 580 BIP0:

o Ot E®D cOmOD gr® DB Ee30® 6 lMTSHORS gza) & BID®

o BO®Q DmWORD. &) 63860, MEeDR), 6] BMA) 63 6e3E®S DieGH
83058

o 6BE 3% 68)00DRS gz & B0X®. PR 6569 BCRDROBS 9O &
£8305®

o GO DO 693 Me3es O Em & e8] grE & 6EBTE®



Does lightning ever strike
the same place twice?

Can | get struck by
lightning if there is no
rain?

Micro Power
Engineering
(Pvt) Ltd

Indeed, it is true that lightning can strike the same place multiple times. Tall
and isolated objects, such as towers or skyscrapers, are more prone to
being struck repeatedly. A notable example is the Empire State Building,
which experiences nearly 100 lightning strikes per year. The elevated height
and prominent structure make it a preferred target for lightning discharges.

To stay safe inside a building:

e Stay away from electrical equipment or cords, including corded phones.

e Avoid plumbing, do NOT wash your hands, take a shower, or wash
dishes.

e Stay away from windows and doors, and off of porches and balconies.

e Do NOT lie down on or lean against any concrete floors or walls.
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What is heat lightning?

If we have an idea to
implement a
comprehensive Lightning
and Surge protection
system to our
residence/factory, how
would you guess a price
proposal?
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Heat lightning is a term often used to describe the distant flashes of lightning
that can be seen on the horizon during nighttime. These lightning flashes are
from thunderstorms that are occurring at a significant distance from the
observer. The reason thunder is not heard is that sound waves from the lightning
do not travel as far as the light, or they may be blocked by obstacles or
atmospheric conditions. It’s important to note that despite the lack of audible
thunder, the storm producing the heat lightning may be approaching your
location. Therefore, it’s advisable to stay vigilant and monitor the weather
conditions in case the storm moves closer and poses a potential risk.

While it is difficult to provide an exact cost without conducting a site inspection
and assessing specific requirements, a general rule of thumb suggests that it
may cost around 5% of the total investment. However, please note that this
estimate can vary depending on various factors such as the size of the project,
location, specific needs, and any additional research and development costs
associated with the products. To obtain a comprehensive and accurate price
proposal, it is recommended to have a professional inspect the site and provide
a detailed assessment based on the specific project requirements.
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Research and
Development Projects in
progress.
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(Pvt) Ltd

A dedicated LED street light protector

Energy saving Fan Regulator

Lightning Early Warning system

Class 1 & Class 11, Surge protector with real time displaying of
Voltage

Earth impedance (Real time)

Level of Protection

Remote alarm facility and remote monitoring facility

Energy compensation systems

Energy saving Heating systems (High frequency-Induction heating)
Pulse Width Modulation (Heating, Power Regulation, DC/AC power
regulation, Buck- Converter)

Mission Critical Solution providing with respect to Electrical and
Electronics applications

Off-Grid, and On-Grid Inverter systems. Driverless cars systems



