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applications
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History

SOLAR ENERGY SECTOR

Photovoltaic energy (PV)

• 1876 William Grylls Adams discovered that when selenium was exposed to light, it produced electricity.
• 1953 Calvin Fuller, Gerald Pearson, and Daryl Chapin, discovered the silicon solar cell.
• 1956 The first solar cells are available commercially. The cost, at $300 for a 1 watt solar cell
• the late 1950’s, satellites in the USA’s and Soviet’s space program were powered by solar cells
• the early 1970’s, a way to lower to cost of solar cells was discovered. From $100/W to around $20/W. 
• Latest technological progress has achieved a cost of 0,35 $/W and still decreasing. Economical eficiency, 

since 1956 has multiplied by a factor of 850.

Concentrated solar power (CSP)
• Century B.C.7th, Magnifying glass used to concentrate sun’s rays to make fire and to burn ants
• 1767, Swiss scientist Horace de Saussure was credited with building the world’s first solar collector.
• 1907, A patent was granted to Dr. Maier from Aalen and Mr. Remshalden from Stuttgart for a parabolic 

trough-shaped collector to use solar irradiation directly for steam generation.
• 2008, Andasol 1,2-3 Europe’s first parabolic modern power plants with energy storage (50 MW) located 

in Granada (Spain) 
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CSP 

SOLAR ENERGY SECTOR

Parabolic throughs Tower technology
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Photovoltaic cells (Efficiency)

SOLAR ENERGY SECTOR
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“Renewable energy sources are set to represent almost three quarters of the $10.2 trillion the world will invest in new 
power generating technology until 2040, thanks to rapidly falling costs for solar and wind power, and a growing role for 
batteries, including electric vehicle batteries, in balancing supply and demand ”. Bloomberg new energy outlook 2017

SOLAR ENERGY SECTOR

Solar 
Technologies
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SOLAR ENERGY SECTOR

Change on Europe electricity mix in the 2005-2017 period
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SOLAR ENERGY SECTOR

Solar Competitive Price in global energy sector
Large-scale solar PV is leading the charge as all renewable sources of electricity race towards competitiveness with 
conventional generation, a milestone that IRENA says is set to be reached by 2020. Noting that the levelized cost of 
electricity (LCOE) from utility scale solar has fallen by 73% since 2010, IRENA (2017) forecasts that cost to half (0,05 
$/kW) again by 2020.

PV costs CSP costs
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SOLAR ENERGY SECTOR

Evolution of regional pv installations (by type)

Source: IEA PVPS
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SOLAR ENERGY SECTOR

CSP Thermal Energy Storage global capacity and anual additions, 2007-2017

Source: Ren21
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HDG IN SOLAR SECTOR
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Global steel market in 
solar sector

The estimated world potencial market for
HDG is 6,5 M tonnes of Steel in 2021. It is
and oustanding extra new volume for
galvanizing sector.

year global GW 
(annually)

Utility scale
(GW)

Rooftop (GW) Galvanized
Steel tonnes

2017 95 60 35 3,9 M 

2021 (est.) 150 100 50 6,5 M

HDG IN SOLAR SECTOR
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Experience in Spain:

• The ratio of galvanized steel  production coming from solar 
structural systems is near 50%

• The relevance of this sector in Spain started in 2007-2012 in 
domestic market but nowadays more than 90 % is exported 
worldwide.

• Spain has became a leader in renewable energy worldwide

HDG IN SOLAR SECTOR
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HDG threat in solar sector:

• Main threat for galvanizing industry in solar sector is the entry 
into the market of cheaper continuous zinc magnesium alloy 
sheets. 

• With a strong and fast penetration in Spain into the market 
that is over 50% of the coated structures.

• Technically, this ZM alloys have a low protection against 
corrosion, mechanical weaknesses after shaping, etc. but solar 
sector has been attracted economically (fierce competition) 
and by controversial and non realistic 25 year guarantees

HDG THREATS
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How competitive are ZM alloys vs HDG in solar structures?

- Coating thickness
- Shaping, profiling and cutting are weak points
- Abrasion
- Great difficulties on painting or adding any other coating treatment
- Very high cost of O&M 
- Warranties: unrealistic, mainly small prints than make it nearly impossible to 

comply with

HDG THREATS
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Coating thickness

In solar sector, ZM alloys coated sheets are often offered with 310 gr/m2 (24µm) 
for support and 430 gr/m2 (35µm) for footing. Comparing to galvanized structure, 
ZM alloys are 3-4 times lower in thickness. Abrasions and environmental 
corrosion are proportional to the thickness and deterioration of the coating is a 
major issue and risk.

In the other hand, there is no long term data corrosion rates for this alloys and 
the data for medium term are significantly lower than promised on marketing. 
Corrosion rates presented in marketing brochures are based on non realistic 
accelerated test (ISO 9227) instead of standardized ISO 14713.

HDG THREATS
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Shaping and cutting 
areasAs it can be seen, the weak parts of the

ZM alloy coatings are the bending parts
and the edges with no coating present.

ZM alloy patina is broken during
conformation and stability of the patina is
questioned. 

HDG THREATS

Zm120 in 8 cycles VOLVO VCS 1027:33719 (2005) test 

Zm coating after bending 180 ˚ 
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Abrasion

A great percentage of the solar utilities are placed on deserts, 
where environmental corrosion is low but abrasion can be high 
with strong winds.

The abrasion is directly linked with the thickness and material 
hardness. The coating rate of HDG material is 3-4 times higher 
than commercial ZM alloy sheets

HDG THREATS
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Difficulties on painting or adding any other coating treatment

Corrosion of thin ZM alloys are rapidly increased when environment is not open-air.

Therefore, overlapping areas or any coating, as paints coating, that hinder the free 
air circulation is potentially limiting the corrosion protection of these alloys in the
edges.

HDG THREATS
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Increased costs of O&M

Warranties of ZM alloys sheets only cover the raw material provided that a yearly maintenance 
is carefully accomplished. Therefore, maintenance have a significant cost effect on the total 
project investment. 

HDG requires no maintenance at all, thus saving the project a very significant cost during the 
entire lifetime.

Furthermore, solar cells efficiency and expected lifespan are already increased and some 
warranties are given for 30 year period. In fact, the new solar cells are expected to last more than 
40 years over 85% efficiency.

The structures should last al least twice the cells lifetime. Otherwise when hot dip galvanized is 
not used, the structure risks not to fulfil the operational life of the panels.

HDG THREATS
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Warranties with very limited coverage

Some steel companies, are competing with ZM alloys by price. Technically, there is a high risk of not 
complying with the expected project lifetime. 

Therefore, a way for ZM Alloy producers to increase the customer confidence is to give 25 year guarantees of 
the ZM steel sheet.

It is necessary to highlight:

- Small print agreements are difficult to achieve, even with high maintenance costs
- Solar panel warranty are 25 year but the new panel start to offer 30 year warranty.
- Sostenibility of the structure after solar panel replacement. Reuse of the structure.
- Some solar panel still under use after 40 years.
- HDG steel is 100% recyclable, 100% reusable. Al and Mg are difficult to recycle at end-of-life in ZM alloys.

HDG THREATS
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Thanks for
your

attention!

jtundidor@ateg.es
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