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Outline

Offshore Wind Turbine Corrosion Issues
Thermally Sprayed Aluminium (TSA)
IMPCOAT: Approach & Consortium

IMPCOAT: Current Status
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Offshore Environments
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Offshore Wind Turbine Corrosion

Operators wish to increase design
life from 20 to 40 years.

Corrosion major issue. Design - I
codes call for at least 0.3mm per i

annum (x 40 = 12mm).

Splash and tidal zone most rapid
corrosion, most difficult to
maintain (coffer dams).

Conventional coatings last <20
Years, typically primer or TSZ + 3
ayer epoxy + PU.

Several notable wind farm coating
failures.
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Corrosion Mitigation - Offshore

Issues with conventional corrosion mitigation:
Anodes add significant weight
CP level varies over structure
Paints highly susceptible following mechanical damage

Different paints (& multiple layers) required for topside,
splash zone, subsea, elevated temperature, under insulation

Thermally sprayed aluminium (TSA):
Typically 30-40% weight of anodes for same coverage
CP level consistent over entire structure
Perform well following mechanical damage
One composition for all zones!
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Who Uses TSA ?

Oil & gas sector:

>20yrs use on offshore
platforms & jacket structures

Subsea pipelines
Topside heat exchangers

Process plant under
insulation

Substrate materials include
CS, SS, DSS, SDSS

Highways authorities:

Steel bridges and other
steel highways furniture

Steel reinforced concrete
bridges
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Outline

Offshore wind turbine corrosion issues
Thermally Sprayed Aluminium (TSA)
IMPCOAT: Consortium

IMPCOAT: Approach
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Thermal Spraying

Coating Energy to heat Coatings produced
consumable =% consumable, = from many individual
propel particles spray particles

Oxy -fuel
combustion
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What is Thermally Sprayed
Aluminium (TSA)?

TSA is anodic with respect to steel.
Acts sacrificially, but p &
Al wire consumable.

Other materials include:
Al-Zn
Al-Zn-In
Zn-Al
Zn
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Health & Safety Considerations

Noise

UV radiation
Mechanical hazards
Electricity

Thermal hazards
Fume and dust
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TSA Related Standards

BS EN ISO 14713, Protection against corrosion of iron and steel
in structures. Zn and Al coatings. Guidelines

BS EN ISO 13214, Thermal spraying - Thermal spray
coordination - Tasks and responsibilities

BS EN ISO 14918, Thermal spraying - Approval testing of

thermal sprayers

BS EN 1395, Thermal spraying - Acceptance inspection of

thermal spraying equipment

MOD Defence Standard 02-828, Requirements for Thermal

Spray Deposition of Metals and Ceramics for Engineering

Purposes

AWS C2.23M/C2.23:2003, NACE No. 12, SSPC-CS 23-00:
Specification for the Applicat.i

(Metallizing) of Aluminium, Zinc, and Their Alloys and
Composites for the Corrosion Pro
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Benchmarking TSA vs Paint

Features

TSA

Conventional Paint

Required surface

White/near white

White/near white

preparation (SA2.5) (SA2.5)
Application Twin arc spray or flame | Spray, brush and roller
method(s) spray

Application Arc/spray head to Brush/roll restricted

accessibility

within 30° normal to

access but life

surface decreases
Application None, but surface must | Ambient to about 60°C
temperature limit be dry
Schedule impact None - one coat 24 hrs typically; multi
application coats required
Environmental None Must meet VOC &

Impact

disposal regulations
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Benchmarking TSA vs Paint

Features TSA Conventional Paint
In-Place cost ratio 1.05-1.20 1.0
Protection in Yes No effective paint
thermal cyclic system
service
Upper continuous 480°C 175°C
operating temp
Durability Very resistant to Very susceptible to
mechanical abuse. mechanical abuse.

Corrosion under Minor damage does not | Any damage results in
iInsulation (CUI) result in CUI ~25-30 yrs CUI ~5-10 yrs
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Comparative analysis of the protection costs
(installation and maintenance costs) over
30 years of service life

B 5A 2.5 + 3layered iraditional paint coating
B 5~ 3 - 4layered highguality paint coaling
_ SA 3 + zinc spray coating (80um) + 2-layered paint cealing
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IMPROVED SPLASH & TIDAL ZONE
COATINGS FOR A 40-YEAR DESIGN LIFE

Main objectives:

and experience relaiad o ine mitigation of splasn and tidal zone corrosion.
To determine which coating systems offer best long-term corrosion
mitigation for splash & tidal zones.

To produce a specification for a coating (or coatings) with a 40-year design
life for splash & tidal zones.

Main benefits:

Significant reduction in life cycle costs through an extension of the corrosion
design life of offshore steel structures up to 40 years.

Elimination or significant reduction in expensive maintenance regimes (eg
coffer dams) in the splash and tidal zone.

Increased confidence in designing for a reduced corrosion allowance,
permitting significant reductions in structure weight.
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