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CQ The problem of atmospheric discharges, in

solar power generation parks

Can solar park installations be an easy target for lightning? While the installation itself should not
increase the possibility of lightning strikes, the answer is YES. Several factors make solar parks
potentially vulnerable to lightning strikes.

Let us bear in mind that installations of this type are carried out in remote and clear places and an
atmospheric discharge is always carried out at the highest point and connected to ground, in this case
it is the panels with their support structure.

Since these are power generation facilities, the prevailing electric field increases ionization and the
solar panels themselves, electronic systems are at greater risk than the inverter and other loads
connected to the grid. However, in the event that the solar panel is hit by direct lightning, the electronic
modules are likely to suffer considerable damage. The only thing that will help us in this scenario is the
integration of an external lightning protection system.

It is considered that solar panels that generate electricity provide an environment with an ionization
level much higher than normal. This leads to easier lightning discharge.

Discharges even occur between the same panels since they can sometimes be found at different levels
of potential between them. This phenomenon can go unnoticed because it usually happens even on
sunny days, causing direct damage to the panels, and indirect damage to the associated electronics
since the electromagnetic disturbances produced by these discharges negatively impact the circuits,
frequently destroying them with the consequent replacement and exit costs. of service.

These discharges that do not reach the potential of a lightning bolt, are potentially a favorable
environment for accidents with the personnel who are working in the solar park, since their interference
between the panels modifies the level of insulation and favors the discharge in their own body with the
known effects of an electric shock on people.

Much more frequent are indirect or close discharges, where a current derived from lightning flows over
the electrical installation, inducing a discharge. In this case, stepped overvoltage protection at the grid
entry point or at the PV array can significantly reduce the risk of damage. Furthermore, modern
inverters are protected against atmospheric disturbances through thermally controlled varistors.

Over the years, Nikola Tesla was shown to be correct about his claims about lightning protection as
well as many other overlooked issues.

C' Disadvantages produced by the lack of adequate

protection

As detailed above, the drawbacks are of a different nature:
Total or partial service shutdown of the solar park
Replacement of panels due to lightning destruction
Replacement or repair of electronic circuits

Personal accidents
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To do?

Grounding

Grounding is the fundamental technique for protection against damage caused by lightning. You
cannot stop a lightning strike, but you can give a direct path to ground, and safely discharge it. An
electrical path to the ground will constantly discharge the static electricity that the structure builds up
on the ground.

Lightning arresters and surge protectors are designed to protect electronic equipment by absorbing
electrical surges. However, these devices are not a substitute for a good ground connection. They
work only in conjunction with an effective ground. The grounding system is an important part of the
cabling infrastructure.

Grounding consists of building a ground discharge path by joining (interconnecting) all metallic
structural components and electrical enclosures, such as photovoltaic module panels, mounting
frames, and wind generator towers, avoiding sharp bends.

Arresters

Arresters or arresters are designed to absorb voltage spikes caused by electrical storms (or by out-of-
specification utility power), and allow electrical current to bypass electrical wiring and its equipment.
Surge protectors must be installed at both ends of any long cable that is connected to any part of your
system, including AC lines from an inverter.

) Is this enough?

Probably not. The highest point of the installation will be the solar panels and therefore the most
vulnerable point of a lightning strike.

A conventional lightning rod would seem to be a good alternative to discharge the lightning on it instead
of in the solar park, but the conventional lightning rod abruptly discharges the lightning and leads it to
ground inducing passing currents that are very harmful to the system.

With a conventional lightning rod, lightning strikes are favored at one point (or several depending on
the extension of the installation), this becomes detrimental due to the simple fact that we will have
more lightning strikes due to the conventional lightning rod itself, since the principle of action it is the
premature discharge of lightning where natural conditions probably would not. It must be remembered
that a conventional lightning rod is a pointed and raised device, which increases the possibility of
lightning formation. The raised and pointed arrangement makes it especially conducive to the lightning
strike in it and abruptly discharged to the ground, which produces the detrimental effect of the
dispersion of passing currents in the ground that induces currents in the panels and electrical
conductors. with the detrimental effects already mentioned.

In addition, a conventional lightning rod does not protect from the electrostatic charge between the
cloud and the solar park, it will only discharge it abruptly in the form of lightning. It also cannot
compensate for the surrounding electrostatic field.
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CQ Comparisons of lightning protection systems

Conventional Franklin type lightning rod. Due to its conception, it is a device with a pointed end
that favors the fall of the lightning itself and leads it to the ground, which produces passing
currents that are potentially harmful in solar parks.

Priming type lightning rod. There are several types and, as in the previous case, they cause
the lightning strike and its conduction to the ground. In this case, the possibility of lightning is
even greater since they have devices that generate an electric field that promotes the
ascending tracer, increasing the possibility of lightning discharge.

CMCE devices. Defined as a passive collector system for electrostatic currents in time, based
on balancing or compensating the existing variable electric field, designed to protect using
countermeasures that control and compensate for the electro-atmospheric effects produced by
climate change, electromagnetic pollution at industrial, meteorological or solar, manifested in
the form of electrical storms, electromagnetic pulses. The device is permanently protecting its
coverage area to correct the effects of electromagnetic disturbances based on their origin,
frequency, voltage and intensity. Compensating, stabilizing the current of the electric fields in
its environment, draining them to earth in harmless milliamperes, preventing the upward tracer
from being generated in the structure that protects in this way prevents the formation of
lightning.

CQ What is the solution?

The devices to be used in lightning protection must minimize their discharge on the installation
site, but must also prevent the potential difference between ground and cloud from rising to
levels that are harmful to the installation. Although it is considered that it is at ground potential
and protected with arresters and arresters, the latter act when the overvoltage levels reach the
limit that is considered harmful.

They must also minimize the circulating electrostatic field produced by the solar panels
themselves and the electronics associated with them. This will prevent possible damage
between panels, associated electronics, and people.

CQ Which device solves both effects?

Atmospheric electrostatic discharge devices (PDCE, CMCE) compensate the charge between
ground and cloud, in this way the possibility of lightning is unlikely, and ionization discharges
within the installation are reduced to a minimum.

The device is permanently correcting the effects of electromagnetic disturbances.
Compensating, stabilizing the current of the electric fields in its environment that, being free
from electromagnetic disturbances, solar panels can generate between 2% to 3% more than
what they currently generate.
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Coverage radius
100 m coverage radius according to the technical specifications of point A4 of the IEC 62305
standard (PART I). Calculation made by the rolling spheres method.
NOTE: for protection levels I, Il, Ill and IV defined according to the IEC 62305 standard, the rolling
sphere method must be used, with the protection radii indicated by the standard.
Calculation of the coverage radius of the PDCE according to UNE 21186 and NFC 17.102 with the
PDCE shorted (damaged) acting like a conventional franklin type system.
Applications
All types of structures on land and sea, including facilities with risk of fire or explosion (ATEX
zones) and wind structures through special design (consult the manufacturer)

Mast connection system:
It incorporates the mast connection system on its axis. The PDCE requires an internal @ 42
mm and an external @ 49 mm pole with a @ 8 mm through hole at 32 mm from the edge of
the pole.

Materials that are composed
Recycled Aluminum, Recycled methacrylate insulation.

CQ Weight and Measurements

- WEIGHT: 8,370 kgrs. (Stupid)
- MEASURES: @ 24.17 cm x 36.72 cm.
PACKAGING:
Material: Galvanized Sheet
Height: 41cm. Diameter: 28 cm.
- Does not contain electronic components, heavy metals or radioactive.
- Meets RoHS regulations.
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C‘ Certifications and Warranty

SERTEC S.R.L. works with the Quality Management System according to ISO international
standards 9001, ISO 14001, as well as OHSAS 18001 on Occupational Health and Safety applied
to: design, marketing, management, assembly and assembly of the electro-atmospheric protector
PDCE SERTEC.

Studies of technical needs in accordance with the regulations for the prevention of
occupational risks, complies with their technical specifications according to the manuals
and procedures.

c. Regulations in which it is certified

o Certified 1ISO 9001-2008 by DNV-GL Certi fi cate N°: 212975-2017-AQ-ARG-RVA

¢ INTN Product Certi fi cate (National Institute of Technology and Standardization and

e Metrology).

e UNE-EN (IEC 62305: 2012), lightning protection: parts 1 (General principles), 2 (Risk
assessment) and 3 (physical damage to structures and human risk).

e UNE-EN 62305-1: 2011 - UNE-EN 62305-3: 2011 NFPA 780: 2011 - IRAM 2184: 2011 - CTE
(Building Technician CODE) Su8, Safety Against the risk caused by the action of lightning.

e Electromagnetic compatibility according to EN61000-6 (1,2,3,4): 2002 and since

e EN61000-4-2 to EN61000-4-9.

e Directive 2002/98 / EC on restrictions on the use of certain dangerous substances in electrical
and electronic equipment, also known as the RoHS Directive, is designed to facilitate the
dismantling and recovery of electrical and electronic equipment at the end of their life cycle.

¢ High Voltage Comparative Tests at the INTI according to NFC-17100, where the comparative
difference is that lightning discharges do not appear.

CQ Environment solid waste management

It complies with what is required by law No. 3956/09 on solid waste management in the
Republic of Paraguay, the Environment Secretariat SEAM, is the enforcement authority,
whose normative content and practical utility should generate the reduction of the same to a
minimum. Topic covered by the EARTH SUMMIT at the 1972 Stockholm convention held by
the United Nations for the preservation of natural resources. Environmental Action Program
to deal with global warming, generating agreements such as the Kyoto protocol.
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CC Warranty

MAINTENANCE: Annual compulsory, carried out and certified by the official installer.

PRODUCT INSURED IN: GARANTIA S.A. - Reinsured by Standard & Poors - A.M. Best,
against "Manufacturing Defect", with policy No. 15-1110-172, value of damages covered up
to a maximum of 500,000 U $ D.-

PRODUCT WARRANTY:
5 YEARS warranty for manufacturing defect, justifying the annual maintenance.

PROTECTOR DE CAMPO
ELECTROMAGNETICO
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