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Manufacturer's Method CMCE SERTEC

To understand the study method, the IEC 62305 is used for the lightning parameters since many studies were
developed to develop this standard, using this information as a theoretical framework.

For this calculation of the fictitious sphere, it must be understood that it is the envelope where the

lightning can be displaced.

Then an assumption is made of how the absorption or compensation power of the CMCE acts based on
coulomb's law, within the diameter of the fictitious sphere (distance at which lightning could form and unfold)
clarifying this and recalling the formula of Coulomb for electric field has the following analysis.
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To analyze the radius of protection we will resort to coulomb's law

We will take into consideration the distance of 121.25 meters (without rounding), which is the diameter of the
rolling sphere according to the IEC 62305 Standard that comes out from the study of the first short discharge
impactin which there are the following annexes;

Once this distance is determined, we will study the charge of the equipment and the charge of an electron or
proton (which would be the minimum charge in the atmosphere) located at 121.25 meters, which would be the

A4 Determinacion de los valores minimos de la corriente del rayo

La eficiencia de captacion de un SPCR. depende de los valores minimos de la corriente del rayo vy del radio de la esfera
ficticia correspondiente. Mediante el método de la esfera ficticia pueden determinarse los limites geométricos de las
zonas protegidas contra las descargas directas.

Siguiendo el modelo electrogeométrico, el radio de la esfera ficticia r (distancia que corresponde al salto final) esta
correlacionado con el valor de cresta de corriente del primer impacto corto. En el informe'! de un grupo de trabajo de la
IEEE se da la relacion como

r=10-£% (A1)
donde
¥ esel radio de la esfera ficticia (m);
1 esel valor de cresta de la cormiente (kA).
Puede suponerse que para un radio determinado r de la esfera ficticia, todas las descargas con valores de cresta de
corriente superiores al correspondiente valor minimo £ serdn interceptados por los dispositivos captadores, tanto si son
naturales como si se han colocado expresamente para ese fin. Por ello, la probabilidad de los valores de cresta de los
primeros impactos positivos y negativos de la figura A5 (lineas 1A y 3) se consideran como la probabilidad de

intercepcion. La probabilidad total de intercepeion puede calcularse (véase la tabla 7) teniendo en cuenta la relacion de
polaridad de las descargas positivas (10%) y de las descargas negativas (90%).

EN 62305-1:2006 -30-

Tabla 6 = Valores minimos de los parametros del rayo y radio de la esfera ficticia asociada
correspondientes a los niveles de proteccién

Criterios de intercepeion Niveles de proteceion
Simbolo Unidad 1 11 1 v
Valor de cresta minimo de la corriente 1 kA 3 § 0] 16
Radio de la esfera ficticia r m 20 30 45 60

A partit de las distribuciones estadistica dadas en la figura A5, una probabilidad ponderada puede indicar los
parametros de la corriente del rayo que son inferiores a los valores maximos y, respectivamente, superiores a los valores
minimos definidos para cada nivel de proteccion (véase la tabla 7).

Tabla 7= Probabilidades de los limites de los parametros de la corriente del rayo

Niveles de proteccion
1 11 11 v

Inferiores a los valores maximos definidos en la tabla 5 0,99 0,98 0,97 0,97

Probabilidad para que los parimetros del rayo sean

Superiores a los valores minimos definidos en la tabla 6 0,99 097 091 0,84

R= 10.I"°=10 *16"" =60.625 m
Diameter = 121.25 m

maximum to be analyzed within the path of a possible lightning.

We will analyze the electric field at a point where the resulting electric field is zero, at this point the maximum
action distance of the equipment will be given. For the analysis we will only focus on the modules of the electric

field.

According to the electric field reduction tests in its environment in the laboratory and the performance of the
drainage of charges in the field in the different installations that have been had, a charge absorbed by the

deviceis atleast 5uC. See average obtained in laboratory tests
Link: https://drive.google.com/drive/folders/1RYKy4wpuT1NoSXaVWApxgC5RcA7AeAgsa?usp=sharing
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| x=R1 L 121,25-x =R2 , Eq
| 121,25 i Ecmce — Eq =0
Ecmce = Eq
Kq Kq
(RI):_ (R2)
Kq Kq

X2 (121,25 — x)2
5uC 1,6x1071°
x2 (121,25 — x)?

1,6x107 192

121,25 — x)? =
( %) 5x10-6

V(121,25 — x)% = /3,2x10- 192
121,25 — x = 1,788x1077x
121,25 = 1,000000179x

C ient
12124 = x
120 = x4T

=x =120

RCMCE

The protection geometry resembles a sphere by absorbing charges in all directions through its multiple
capacitor system.

With this itis concluded that the protection radius is 120 meters.

=B

Efficiency of the CMCE SERTEC as a function of
the resistance of the LPS grounding.

In the event of a lightning strike on the CMCE SERTEC for reasons of "cases of working at the limit of its possibilities", the CMCE
SERTEC LIGHTNING ROD, OF PDCE TECHNOLOGY, will behave like a thermal fuse, absorbing the lightning energy in the form of
heat by fusion of its components, minimizing electromagnetic effects and the appearance of currents in the protected facility. The lower
the resistance of the ground connection, the greater the effectiveness of lightning protection and the greater the radius of protection
coverage.
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