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In this highly-specialised area, there are no 
scheduling, product, application, or QA/
QC-staff qualification shortcuts.

Cost-efficiency concepts only really apply 
to offshore corrosion-protection when 
“doing it right the first time” is the driving 
philosophy, with no need to go offshore 
to carry out costly repair-work in difficult 
conditions.

This article will hopefully give you better 
insight into why being “penny-wise – 
pound-foolish” is not the best commercial 
or technical approach. 

We have set out to illustrate how very 
small mistakes during on-land fabrication/
construction can easily and quickly lead to 
extensive and expensive offshore repair-
costs.

However, we also hope to show you 
how acting prudently with the support of 
sometimes not inexpensive professional 
expertise, can, and in most cases will, be 
a valuable investment rather than a cost, 
leading to substantial savings of money, 
time, effort and inconvenience. 

We have focused on three parallel 
scenarios where problems and solutions 
were handled differently, resulting in quite 
different outcomes and final bills.

During the new-build construction of an 
offshore windfarm, many different large but 
also small components were manufactured 
by different sub-contractors. This is often 
the case for the many different electrical 
components involved in units such as High 
Voltage Substations.

In Project A, two Auxiliary Transformers, 
which were basically a pair of ± 1,5 x 2 x 
3m steel boxes, had been subbed out to a 
different site. The two transformer covers 
were then subbed out to yet another 
sub-contractor. Needless to say, very little 
remained of the original client-specifications 
by the time the covers were finally coated 
some three or four levels down in the 
project’s extended contractual supply 
chain.

This is where the crucial error crept in. 
Because the two covers had a combined 
surface area of only roughly 6 m2, it 
seemed less important to send out a 
qualified QA during corrosion-protection 
work.

Approximately a year after offshore 
installation, blisters started to show under 
cover coatings. When this continued, 
we were called in to assess what was 
happening, whether repairs were needed 
or advisable, and, if so, what could/should 
be done.

HOW WELL TRAINED, QUALIFIED AND 
EXPERIENCED QA/QC WILL ACTUALLY SAVE & 
NOT COST YOU MONEY

By Gunnar Ackx of SCICON Worldwide bvba and Howie Jess of Howard 
Jess Solutions Limited

INTRODUCTION
We live in a modern age where technology and cost-efficiency increasingly influence 
our day-to-day lives, which includes the way we do business. Tight delivery-
schedules, high labour costs, regulatory restrictions and intense competition are 
all significant challenges or threats. Industrial coating-applications for offshore 
corrosion-protection are not exempt.

PROJECT A
‘BAND OF BLISTERS’ OFFSHORE 
WINDFARM:

PROJECT-DATA:
• Coating-works
 Two Auxiliary Transformers covers for  
 an OHVS-substation
• QA-inspection
 No QA-inspection, as these were only  
 small components and part of a larger  
 whole
• QC-inspection
 Likely, but no documentation evident
• Issue
 Coating on the covers (2 x 3 m2)   
 showed blistering after one to two years 
 at sea
• Problems
 Substation in operation; not the best  
 time of year for offshore repairs

We will begin by looking at the least 
frightening of the three cases, all seen in the 
past couple of years.

• In project A, there was no QA-  
 inspection. We were only called in   
 to carry out a failure-analysis and deliver  
 repair-consulting after a coating-failure  
 had already occurred offshore.

• Project B was different. Here, we   
 provided two to three full-time coating- 
 inspectors as QA-inspection for the  
 Main Contractor. This was instrumental  
 in avoiding €-multi-million offshore   
 repair work.

• Project C was different again and  
 offers a direct comparison. As in  
 Project B, we provided this time   
 four full-time coating-inspectors as  
 QC-inspection for one of two Joint-
 Venture partner. Our client, the first 
 JV partner, was directly responsible  
 for manufacturing 58% of an offshore  
 windfarm project. The second JV   
 Contractor took care of the remaining  
 42% of fabrication and manufacturing,  
 but used only two freelance coating- 
 inspectors.

Names have been changed to protect 
the innocent!

Our offshore investigation revealed the 
following:
• The original client coating-  
 specification was changed at least   
 twice through various levels of sub- 
 contractor procedures or purchase- 
 orders.

• The coating-system ultimately   
 applied did not comply with either   
 client-requirements, or referenced   
 corrosion-protection standards 
 (ISO 12944).
 - A two-coat powdercoat-  
  system had been applied on   
  top of TSZ (Thermally Sprayed   
  Zinc) instead of the specified  
  five-coat liquid-applied coating-
  system which would have   
  included a zinc-rich primer, two  
  waterbased intermediate coats,  
  plus two waterbased topcoats.
 - No thicknesses were defined for 
  the TSZ, or the powdercoats.
 - No C5-M (ISO 12944) coating- 
  system certification was   
  provided, or available.
 - The first powdercoat (primer)   
  was clearly a ‘recuperated’   
  powder not of offshore quality
 - And the TSZ was probably  
  left for too long without   
  topcoating because the blisters  
  were caused by the formation   
  of white zinc-salts between the  
  TSZ and powdercoating.

MINIMISING THE HIGH 
POTENTIAL COSTS OF OFFSHORE 
COATING-FAILURES & REPAIRS 
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With cratering, one immediately thinks of a 
contaminant. Therefore, the coating-facility 
was also turned upside down. All possible 
contamination sources were double-
checked, and where suspect were altered 
or modified.

Before this was completed, a second TP 
that had been blasted and primed exhibited 
the same cratering-problem. At this point, 
we insisted upon further investigation. 

Unfortunately, this was refused by both the 
coating-contractor and manufacturer. Their 
logic was that the next two coated TPs did 
not show any signs of cratering. Everybody 
assumed the problem had been solved, 
although worryingly, nobody knew exactly 
what the original source of the problem had 
been.

When two TPs, and then a third, produced 
the same cratering-problem, we insisted 
that:
a) The three affected TPs – two of which 
 were completely coated - be quarantined
b) Further investigation be carried out into  
 the root cause of cratering
c) An NCR be drafted to allow further 
 official actions to be taken and registered

In yet another difficult meeting, the coating-
contractor and manufacturer again had 
significant reservations about such actions 
because of tight production-schedules. 
They stated that all possible precautions 
had been taken in the paintshop to avoid 
further recurrence.

It was only after we sampled a clear and 
intact crater from one of the coated TPs 
which the coating-manufacturer analyzed 
thoroughly with a SEM-EDX Scanning 
Electron-Microscope analysis, that ‘silicone-
contamination’ was identified in the crater 
bottom. Alarm-bells began to sound.

Further and more elaborate investigations 
confirmed that one of, at that point more 
than seven different B-component batches 
used for the first coat, had mistakenly been 
produced with an erroneous 8% silicone-
component, rather than the intended 
catalyst-component. A faulty coating-
production in one batch was highlighted. 
This is actually quite a rare error.

Zooming in on this problem, a full ‘Norsok 
qualification lab-test cycle’ (see Norsok 
M-501) was then requested and performed 
on test-panels produced with all eight 
different batch-numbers. 

This confirmed that one batch with the 
faulty silicone-component failed the 
Cathodic Disbonding test miserably. 

Subsequently, the coating-manufacturer 
stated that the chances of a premature 
catastrophic coating-failure were rather 
high and it was decided that all three 
involved TPs that had been fully-coated 
would be re-blasted and re-coated, rather 
than taking any risks.

A seemingly small side-issue, namely the 
inaccurate registration of coating-batch-
numbers, also illustrated very painfully that 
using non-qualified QC-staff basically was 
“an accident waiting to happen” that could 
have led to even higher repair-costs.

Re-blast and repaint-works created a ± 
€120,000 bill per TP, which was taken 
care of by the coating-manufacturer who 
hopefully was insured for such production-
errors.

However, based on previous experience, 
it was also estimated that re-coating 
these three TPs after offshore-installation 
would have cost at least € 750.000 per 
foundation, totalling a minimum of €2,25 
million. 

Our QA-inspection on this project 
costed roughly €250.000. However, 
our insistence on taking the right course 
of action almost certainly saved all the 
parties involved something in the range 
of €2 million.

Tensions rose during several high-level 
meetings. Nevertheless, ultimately, and 
fortunately, nobody suffered any life-
threatening injuries.
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• The fact that there were white zinc- 
 salts beneath the powdercoating   
 was a clear indication that:
 - The TSZ was not overcoated in  
  time (should be < 4 hrs as per   
  ISO 12944)
 - The powdercoating was of poor  
  quality
 - The blistering problem would   
  continue to grow/expand,   
  ultimately affecting coatings on  
  both entire covers.

Meanwhile, both covers were repaired 
by removing all coating and re-applying 
a new ISO 12944 C5-M certified 
coating-system. Achieving this involved 
considerable offshore challenges, such 
as:

• Carrying out repairs on a live   
 150.000 V transformer
• Less than optimal weather   
 conditions
• Offshore transfer-challenges
• Offshore safety certification   
 requirements

The repair-work of both covers 
amounted to roughly €100,000, a 
staggering €16.667 per m2. This 
could have been avoided quite 
easily with several €1,000s invested 
in trained/qualified/certified 
coating-inspection prior and during 
original coating-application.

PROJECT B
‘HIGH-TENSION’ OFFSHORE 
WINDFARM:

PROJECT-DATA:
• Coating-works
 Coating of 43 TP-foundations, 1 OHVS-
 foundation + 1 OHVS-substation
• QA-inspection
 2 – 3 full-time inspectors for ± 8 months 
 of production
• QC-inspection
 In place, but no qualification/certification 
 required
• Issue
 Hundreds to thousands of craters   
 within first coat on 3 TP-foundations  
 during fabrication/production
• Problems faced
 Due to tight delivery-schedule, nobody  
 was eager to reblast and repaint 3   
 foundations, particularly after the   
 coating-manufacturer stated that the  
 problem could be solved by applying 
 an extra intermediate layer to   
 compensate for local low DFTs in first  
 coat craters

We were actively involved in this small to 
moderate-sized offshore windfarm-project 
as QA for the main contractor throughout 
the entire fabrication-process.

Fairly soon, one TP showed extensive 
cratering during first coat application. The 
coating-manufacturer was called in by the 
coating-contractor and assessed that “the 
problem is limited and can be remedied 
by applying an extra intermediate layer to 
compensate for the local underthickness 
in the craters.”

This was music to the ears of the coating-
contractor, who was under a tight delivery-
schedule.

CONTINUED...
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Because the project was based on Norsok 
M-501 for corrosion-protection, ‘certified 
coating-inspectors’ were needed to act 
as QA/QC. Neither of the JV contractors 
had such QC inspectors in-house and 
outsourced them. We provided four 
certified coating-inspectors for Contractor 
X: Contractor Y hired two freelance 
coating-inspectors.

Nearly two years after installation, a 
corrosion-problem was flagged up on the 
30 foundations produced by Contractor Y. 
On both the main platforms and resting-
platforms, which were carbon-steel 
constructions, stainless steel (SS) studs 
had been used to fix the GRP-gratings. 
Corrosion was detected at the carbon-steel 
and the stainless steel interface. When the 
coating in that area was opened up, further 
undercreep-corrosion was discovered 
on the carbon-steel structures of both 
platforms.

We were asked to go offshore and 
assess the characteristics, extent and 
potential cause of this problem.

Quite quickly, it became obvious that:

• The SS studs had at least partially been  
 masked off during surface-preparation  
 and/or coating-application, often quite  
 randomly.
• The original coating in most cases   
 stopped AT the CS/SS-weld. It was not  
 applied beyond this weld onto the SS,  
 as required by Norsok M-501.
• In some instances, masking-tape was  
 still present beneath the topcoat, which  
 was applied only partially onto the studs 
 themselves.
• This allowed for rather easy water-
 ingress along the stud surfaces down  
 to the CS/SS-weld/interface. Here, a  
 galvanic corrosion-cell was set up. This  
 caused further accelerated undercreep- 
 corrosion of the carbon steel around  
 the SS-studs. Areas varying between 
 1 to 7 cm around the studs were   
 affected.
• On every foundation, probably 90% to 
 95% of the 180 studs appeared to be  
 affected.

Surfaces affected were ultimately ‘small to 
very small’, with on average 17 cm2 per stud.

Even taking into account that 90 to 95% 
of all studs on any single foundation were 
affected, this still resulted in ± 0,31 m2 per 
foundation.

But the fact that every single gratings had 
to be removed multiple-times during the 
repair-sequence, and that 30 foundations 
spread out over tens of km2 offshore 
were involved, made repair work much 
more difficult. Taking into account:
• 17 cm2/stud,
• Times 180 studs/foundation,
• Times 30 foundations,
• Times “offshore” ...

... suddenly the problem became a €1,5 
million offshore coating-repair job!

Contractor X invested 
roughly €350,000 into 
trained, qualified and, 
importantly, experienced 
coating-inspectors. His 
investment in high-level QA/
QC-control obviously paid for 
itself many times over when 
compared to the dilemma 
facing Contractor Y.

PROJECT C
‘MINOR DETAIL – MAJOR 
PROBLEM’ OFFSHORE WINDFARM:

PROJECT-DATA:
• Coating-works
 Joint-Venture Contractor X:   
 coating- works of 40 + 1 TPs for   
 offshore wind- turbines & OHVS- 
 substation.
 Joint-Venture Contractor Y:   
 coating- works of 30 TPs for   
 offshore wind- turbines.
• QA-inspection
 QA-inspection at both sites done by  
 different client-inspectors.
• QC-inspection
 Contractor X: We provided four   
 full-time certified coating-inspectors  
 as Contractor Coating-QC
 Contractor Y: two freelance   
 coating- inspectors ‘surveying’   
 production
• Issue
 Stainless steel studs for fixing the  
 gratings on the main & resting-   
 platforms were showing    
 and causing corrosion    
 after 1 to 2 years at sea on 30 of   
 the 71 foundations coated by   
 Contractor Y.
• Problems faced
 With the windfarm already in   
 operation, much paperwork was   
 needed to gain access to the   
 turbine-towers for repair work.   
 Very limited space available,   
 requiring repetitive temporary   
 removal of gratings, with substantial  
 safety/logistics/time implications.

CONTINUED...

CONCLUSIONS
Very often, operational project risks 
are managed based on “the actual 
value of the coating-works.” These are 
frequently petty on large construction-
projects. In other words, risks are 
underestimated, often grossly.

The Golden Rule when budgeting, 
managing and/or sub-contracting 
coating-works should always be: “what 
will the potential costs be if we have 
to re-do or repair something after 
installation?”

In any offshore environment, factors 
such as:
• Transport
• Accessibility
• Weather-restrictions
• Safety-regulations
• Lost-time & deferred income if   
 already in operation...
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In the past 15 years, Howard Jess Solutions 
and SCICON worldwide bvba have provided 
QA- or QC- coating-inspection-services 
for more than 1,100 offshore structures 
related to the wind energy industry. For a 
more detailed reference-list, see - SCICON 
worldwide bvba - Offshore Windfarms 
inspected (2015).

THE AUTHORS
Gunnar Ackx is a second generation 
coatings-inspector and consultant 
with 23 years of corrosion-
protection experience. As MD of 
SCICON worldwide bvba based 
in Bruges, he holds an SSPC PCI 
Level III-, SSPC PCS (Protective 
Coatings Specialist) & NACE CIP 
Level III Certification.

Howie, a FROSIO Level III Coating 
Inspector, multiple-patent holder 
and former Technical Director of a 
UK paint manufacturing company, 
is the founding director of Howard 
Jess Solutions Limited in Glasgow.

FOR MORE INFORMATION, PLEASE VISIT:

www.howardjess.co.uk

Howard Jess Solutions Limited
60 Strathcona Gardens
Glasgow G13 1DN, UK
info@howardjess.co.uk
www.howardjess.co.uk

Telephone:  +441414162621
Mobile:   +447733944983

www.sciconworldwide.com 

SCICON worldwide bvba
Sint-Sebastiaansstraat 20
8200 BRUGGE, Belgium
ga@sciconworldwide.com
www.sciconworldwide.com
 
Telephone: +32 5068 7051
Mobile:  +32 4770 64335

... can very quickly multiple €1-worth 
of on-shore corrosion-protection by a 
factor of 50, 100, or even more, when 
offshore coating-repairs are needed.

All offshore structures should be given 
the highest attention when it comes to 
ensuring corrosion-protection quality. 
You only have “one chance to do it 
properly.”

Questions you should ask when 
hiring ‘coating-inspectors’ for offshore 
projects should not be restricted to:
• Do you have any coating-inspector  
 certification (NACE, SSPC, Frosio,  
 …), preferably Level III?

More importantly, you need to question:
• Do you have any practical   
 experience in offshore corrosion-  
 protection? Especially offshore   
 windfarms?
• Have you ever been offshore?
• Do you have ALL the standards   
 that are referenced in the Client-  
 Specifications?
• Do you carry any professional   
 liability insurance?
• Do you have any professional   
 accident insurance?


