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T ATEG General rules

Attendees should keep in mind that:

The reproduction, redistribution or total or partial publication of this
document by any electronic or mechanical means, without the express
authorization of ATEG, is strictly prohibited.
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Solar market introduction
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Share of spanish electricity by source
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Installed PV power in MW
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Installed PV power in MW
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Corrosion in photovoltaic installations

Galvanised Steel is used in utility solar installations mainly for:
- Ground piles, with soil corrosion

- Structural supports for pv panels positioning, with atmospheric
corrosion
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Photovoltaic installations

Demand by type of article
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Photovoltaic installations
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Atmospheric corrosion and strategy in solar structures



T ATEG Corrosion assessment

Strategy implemented on sendzimir

Seminars and customer assesments on sendzimir:

» Cut edges corrosion with thin coatings
* Bimetallic corrosion with thin coatings
* Thickness makes the difference on every risky case.

* Durability:

* Highlight that thickness is proportional to galvanised products lifetime.
Teaching how to calculate durability of zinc coatings.
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A ATEG Corrosion assessment
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- ATEG Corrosion and strategy in ZM alloys

Strategy implemented in ZM alloys

Many seminars, diffusion and customer assesments on ZM alloys:

The same as sendzimir in cut edges/bimetallic corrosion with thin coatings.

Painting and maintenance difficulties. Increase on OPEX costs.

Thickness makes the difference on every risky case.

Higher costs/year during lifetime.

Warranty offered is not from the coating, including full base steel corrosion.
The small print of the guarantee invalidates its performance. ATEG offer a
warranty for solar products.

* Durability:
* Risk on use of accelerated tests. It is forbidden in ISO 9227 and other
standards.

* Highlight that thickness is proportional to galvanised products lifetime.
Several times more than zinc alloys.

* Teaching how to calculate durability of zinc coatings alloys.
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ZM ALLOYS

ISO 1461

Down to
steel defect

/ Blisters
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Category classification tool for atmospheric warranty

CALCULO DE CATEGORIA AMBIENTAL

nformacion Técnica

Lz durabilidad de los articulos de acero es uno de los parametros mas importantes para la sostenibdidad y Iz eficiencia de nuestras
infraestructuras. El galvanizade general puede ofrecer una gran durabilidad a bajo coste. Para determinar J2 vida Util de un elemento se
requiere conocer el espesor del recubnmiento de zinc y la agresividad ambiental medida como pérdida de espesor por afio.

La siguients herramienta desarrolladz por la ATEG permite realizar, en base a datos meteorologicos y ambientales, el cilculo de la
Categoriz de Corrosidn Ambiental del entomo donde se encuentra un producto con galvanizado general. Esta hemamienta esta basada
en normas técnicas internacionales IS0 (Organizacion Internacional de Normakizacion)

Si desea més informacion sobre este tema o sobre Iz Garantia de Durabilidad ATEG, contacte con nosotros AQUI

Temperatura {media saual), en °C + Humedad Relativa (media anual), on %6 =
Temper: Humedad
Deposicidn media anual de 50,, en mg/{m3d) = Depasicién media anual do CI-, en mg/{m?d}: =

OATEG. .«

RESULTADOS DEL CALCULD

Tomparatura
25«

Ranga min. Categaria

C3

Humedad DoposicidaS0; Dopostcitn C1
70- 10 g 15 matiran

Categoria mis probzhbla Rango mix_ Categoria -

C3 c4

[ INFORMACION mm'm&lj
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Warranty digital register

(only for customers with ATEG warranty)
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il TECNICA
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Garantia ATEG

i6n de la garantia

de erd limitada, ya sea para reparar las piezas defectuosas
©, en caso para regalvanizar la pieza que se considera defectuosa sin cargo a las instalaciones
del cliente. E1 tipo de reparacion a realizar serd acorde 2 la extension restante de la garantia.

En ningiin caso el erd de los costes d bra u otros costes incurridos
debido a la reparacién del articul o Ll indirecto causado por los
anticulos defectuosos.

Todas las de Biraiiia

or escrito, lo antes posidle después de que se produrca

|~ ASOCIACION
TECNICA
ESPAIOLA DE
) GALVANIZACION
ATEG

Condiciones de aplicacién

rte de tedas las aplicaciones sotares, que se hayan
el momento de la entrega del material.

do. €5 decir, no cubre 1a eliminacién o

puedan afectar a la ejecucién de esta

normas 150 9223 e 150 9224

Categoria de Garantia en afios (espesor de recubrimiento)
agresividad
ambiental de acuerdo a
1509223

35-55 pm 55-70 pm >85um

70-85 pm

d de soporte solar, expuestas a emisiones corrosivas
mmmmmahwuwmumma
cualquier tipo, humo o agua de lluvia que contenga contaminantes industriales diferentes a los
MWHankmmMmmomﬁenpm

de animales.

Esta garantia no es valida:

Bl AsOCIACON
,lqu(mo\

= W £SPARIOLA DE

GALVANIZACION

ATEG

torno, dejaré de ser vélida en el caso de que el material
0 quimicos durante el transporte,

510 &5 cuestionado por el
de reconocido

, inspeccionard las
pmulLls partes acuerdan

el disefio de los articulos

de forma tal que no haya posibilidad de que haya agua,
WWAbmmmmmmdmmmm

La pendi d lquier super deberia estar inclinado al menos 2 grados para permitir el drenaje
del agua.

| disefo d s T esgo local dela
corrosion, e.g. ] ri

OATEG.
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initial stages

Soil corrosion,
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Soil corrosion assessment is more complicated than expected

Type of Soil
: e o Sulfate Reducing
Degrie of Aeration ——» Anaerobic Conditions ———» Bacteria (SRB)
Drainage — Moisture Alkaline species
Groundwater
l l Weak Acids
R . . Strong Acids
l Inorganic Acids
Rate of Corrosion <«—1—— Cathodic Reaction «

/V \
Passive Film Formation A\

and Breakdown < Sulfides

—» Amount of Dissolved Oxygen
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Most used in Europe and Southamerica: Assessment by DIN 50929

PARAMETROS PARAMETROS VALOR PARAMETROS VALOR
A.TIPO DE SUELO B. RESISTENCIA DEL SUELO (ohm-cm) I. SULFATOS (mmol/Kg) L. Homogeneidad vertical del

- Proporcién de masa elutriable (% masa): >50.000 4 suelo

<10 4 50.000-20.000 2 o g

10-30 2 20.000 - 5.000 0 2-5 -1 Terreno similar 0
30-50 0 5.000 - 2.000 -2 5-10 -2 Terreno corrosivo heterogéneo -6
50-80 -2 2.000-1.000 -4 >10 -3

A oL <1.000 -6 J. Localizacién de la estructura con Humedad diferente

respecto al acuifero:

- turba, marjal, fango y humedal, carbono segln apartado Cy

orgéanico (%masa):

e - No presente 0 calculo segun apartado
Acuifero en contacto -2 K: 0
- Suelo contaminado (cenizas, escorias, -12 Nivel variable a lo largo del afio -4 B<2 2
carbon, coque, escombros, aguas residuales)
C. CONTENIDO DE AGUA (%) D. VALOR DEL pH 2<B<3 -4
B>3
<20 0 >9 2 - .
20 1 55-9 0 K- homogeneidad horizontal del suelo M. Potencial redox
4-5,5 '1
<4 Si el valor resultante del Apartado B (CU/CUSO4)
varia en suelo adyacente: -3
E. ALCALINIDAD TOTAL G. SULFUROS (mg/Kg) <2 o (-0,5) - (-0.4) -8
(mmol/Kg, CaCO;) 2-3 -2 (-0,4) - (-0.3) -10
<5 0 > T

>1000 3 5—10 -3

200-1000 1 >10 -6

<200 0
F. ALCALINIDAD HASTA pH 7.3 H. SALES NEUTRAS (Cl'+250,?)
(mmol/Kg, CaCO;) (mmol/Kg)

<2,5 0 <3 0

25-5 -2 3-10 -1

5-10 -4 10-30 -2

10-20 -6 30-100 -3

20-30 -8 >100 -4

>30 -10

OATEG
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ESTIMATIONS PROBLEMS IN SOIL CORROSION

Corrossion assessments are based on analisys in areas with no changes in use and
environment.

In pv plants, experience has shown that the soil corrosion is underestimated due to:

 Margin errors on estimation are very high. Existence only of quality
estimations not very precise.

* Changing parameters and climate condition: e.g. climate change, new
shadow areas and uses, different drainage, O, and H,0 %, etc.

* Plant design and maintenance conditions. e.g.: Drainage design and
use of water for pv panel cleaning.

CONCLUSION: More safe predictions and standards are very necessary as it has been
seen many plants with corrosion problems before lifetime period predictions.
Thicker coatings is a warranty of performance of galvanising.

OATEG .
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- ATEG Strategy in Spain for solar sector
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Market Strategy for aerial products

Coating competence facts:

* Period 2010-2017:

* Sendzimir coatings were the only market competitor.
* Warranties demanded only by 25 years.

* Period 2018-2023:

» Sendzimir (tubes) and ZM Alloys (<2,5 mm).
* Warranties demanded were increased to 30-35 years.

» Defects on first years can be shown and they are a reality in continuous
galvanising....
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Difference in Price of general galvanising with different
coating materials and thicknesses

ZM 310 ZM 430 7275 7350 72600

B (1/<2,5mm) ®(2,5/4mm) ™ (4/6 mm) ”piles”

Source: ATEG internal market analisys

An starting problem: imports coming from Turkey and China

OATEG.—=
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ASIA Imports:

* Sendzimir, aerial (2-4mm): a big market decrease (30 points down) from
2019-2023 with material coming from Turkey and China.

* General galvanising (ground material): starting material competence
from products coming from China.

OATEG.—= .



O ATEG Strategy in Spain for solar sector

CONCLUSION

* Aerial products market is almost lost. In order to recover this market it
is necessary a strong and coordinated support from the sector on every
initiative.

* It is a very dangerous situation if this tendency is spread on other
sectors.

* Ground products market. This market still is strong for general
galvanising but it is necessary to be aware of new products (ZM600, ZM
800) in this market.

* Our strong point is THICKNESS and soil corrosion needs THICK
COATINGS.

OATEG .
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your attention
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