
Marine coating standards and specifications
BY RAOUF KATTAN

T here is an old saying that a camel is a horse designed by a 
committee. When it comes to applying a coating standard to 
a repair or maintenance contract, the problems of having a 
camel when you need a horse sometimes become painfully 

evident—although it may turn out that you did need a camel.
We will explore here some of the issues that arise due to the use of 

standards in the development and implementation of paint specifica-
tions for ships for maintenance and repair activities.

The standards developed for coating work often are general in 
nature. They are usually developed to be applied to a range of industries 
and applications. Consequently, their interpretation and application 
to any marine maintenance and repair project must be carefully con-
sidered by the parties involved. While this should be done through a 
pre-job meeting/agreement, it either rarely takes place or often fails to 
identify key areas of ambiguity within the standards that can result in 
problems should any dispute arise. This situation is considerably worse 
for repair and maintenance projects when compared to the generally 
more leisurely pace of a newbuild project.
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Hempelí s Hempaguard 
anti fouling coating 

is applied to the bow 
of a vessel. Photo 
courtesy Hempel.
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Standards are important both for surface preparation and coat-
ing application work, because many of the assessments are visual. 
Consequently, the interpretation of what is or is not acceptable can 
vary from one inspector to another. Having a clear understand-
ing of what a standard offers and how to use it for a project can 
therefore be critical to the time, cost, and success of any coating 
project. In a maintenance and repair scenario, the surfaces are less 
than ideal because of existing coatings, corrosion, and generally 
greater restrictions on access and proper procedures than during 
the newbuild phase.

Poor understanding of the standards and poor application 
of them will result in increased time and cost for any project. In 
extreme cases, this can be financially catastrophic for the ship-
yard and/or the owner/operator as poor execution often can result 
in overspends of 15% to 25% in dry dock and premature failure of 
the system applied, increasing through-life maintenance costs.

Life extension
Ships generally have a design life of 15 to 30 years and can be subject 
to life extension programs. While the cost of paint often is less than 
1% of the asset first cost, the total coating costs at new construction 
are typically 10% to 20% of the first cost (including all coating-asso-
ciated activities). Over the last 40 to 50 years, these assets have 
steadily gotten bigger and more complex in structural design, while 
the technologies associated with coating activities have changed 
little. This has led to increased problems at new construction and 

results directly in increased costs of maintenance and operation and 
increased downtime. In simple terms, the more edges the design has, 
the bigger the maintenance bill is going to be.

There is no doubt that two major contributing factors to through-
life asset integrity from a corrosion viewpoint are design and material 
selection. Design complexity has improved as the use of computer-
aided design systems have become prevalent, enabling designers to 
create with complex geometries, often with little thought to access for 
subsequent work.

However, specification and coating selection are critical. 
Currently, the dominant use of “generic” paint specifications 
and the automatic referencing of standards can lead to consid-
erable problems of interpretation and implementation, which 

may result in needless disputes and ineffectual remedial work. 
In simple terms: for the majority of repair and maintenance 
work, the default specification is exactly what it was at new-
build, despite the clear differences in processes, access, time 
pressures, and initial surface condition and often climate (when 
compared to the newbuild yard and time).

At repair, little or no real thought is given to the development 
of a paint specification because of time constraints. Pre-dry dock 
surveys can help considerably to alleviate this, but these are the 
exception rather than the norm where coatings are concerned. This 
in turn results in a default generic specification, often supplied by 
the paint supplier. Many owners/operators also have their own 
generic specifications, which are used for dry dockings regardless 
of ship type; these often use a mix of standards and experiences 
and often are out of date and even technically wrong, in some 
cases. The author’s experience indicates that the use of such spec-
ifications generally results in over-spend of 10% to 20% on coating 
activities onboard and in dry dock.

No marine coating specification is complete without a list of 
standards that are to be complied with over and above the require-
ments for the coating as set out in the paint manufacturer’s product 
data sheets. In some instances, this raises an immediate problem 
where the generically-developed standards could contradict paint 
company guidelines, which are product specific.

Product data sheets
The product or technical data sheet (TDS) as supplied by the coat-
ing supplier is often considered the definitive document for the 
surface preparation and application needs of a coating. However, 
the data sheets are general in nature; they cover a range of applica-
tions that may be either marine or land based (indoor or outdoor/ 
summer or winter/newbuild or repair). Consequently, the infor-
mation for a specific application may not be complete. The TDS can 
be supplemented by other documents such as application guides/
procedures that need to be considered. While the issue of a product 
data sheet is common practice and they are available in many lan-
guages, the same cannot always be said for the application guides/
procedures (particularly in the oftentimes constrained repair and 
maintenance processes), which can address the needs of a particu-
lar application, for example cargo holds or tanks. These guides are 
not always provided and often may only be available in English.

These documents are not regulated by any standards them-
selves and so their layout and content can vary considerably, often 
making it difficult to compare the requirements of products from 
different suppliers. The ideal product data sheet should contain at 
least the following basic information:
•  the type of product and its recommended use
•  its applicability to the project at hand (in particular a repair and 

maintenance project as distinct from a newbuild scenario)
•  the details required for specification of the scheme, including 

recommended undercoats and topcoats
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•  the surface preparation requirements beyond just surface clean-
liness requirements (again, considering a repair scenario)

•  the application requirements across a suitable climate range and 
practical DFT range

•  the repair and maintenance requirements, both during the new-
build process and throughlife

•  other information such as regulatory compliance, HS&E require-
ments, and so forth.

Surface preparation data sheets may provide some or all of the 
following:
•  ISO8501-1 steel blasted to Sa21/2 with a blasting profile of 

30-75µm
•  ISO8501-3 grade P2, with all edges ground to a radius of a mini-

mum of 2 mm or subject to 3 pass grinding
•  ISO8502-3 dust quantity rating 1 for dust class sizes 3, 4” or 5
•  ISO8501-1 mechanical/power tooling to St2
•  International Maritime Organization (IMO) PSPC compliance 

for ballast tanks (as appropriate).

While not an exhaustive list, there is considerable variation 
between the major paint suppliers, with each adopting a TDS for-
mat that aims to provide the information they feel is important (or 
perhaps shows their product in the best light). Therefore, the data 
sheet should be considered a starting point for surface preparation 
and coating needs, but it should not be the end.

For example, the IMO PSPC for dedicated water ballast tanks 
gives a target life of 15 years. It is generally accepted that it is the 
edges and welds that are the first areas of breakdown, while the flat 
plate areas generally perform better in service. Yet for the erection 
joins and seams, the IMO PSPC allows the use of St3 power tooling 
(or better). These areas could account for up to 10% of the total area 
to be coated (allowing for feathering and so forth) and in-service 
experience indicates that it is these precise areas that can suffer 
from premature breakdown. One of the major problems of adopting 
St3 surface preparation grades is they often are not accompanied 
by a suitable surface profile requirement, which can result in an 
ineffective repair.

The coatings products tested are usually applied to perfect sur-
faces during testing. However, real-life application usually results 
in them being applied to less than ideal surfaces (especially in the 
repair and maintenance scenarios). This is the equivalent of test-
ing a hydraulic hose at 100 bar and approving it for use at 150 bar! 
From an engineering viewpoint, this simply does not provide a lot 
of confidence.

Standards
The standards used in any project can come from several sources 
depending on owner type, yard location, and source of the specifi-
cation (third parties including the paint supplier). Typical sources 
include IMO; ISO; NACE (National Association of Corrosion Engineers 
International); SSPC (The Society for Protective Coatings); NORSOK 

Less than ideal surface 
preparation and 
application procedures 
often are adopted in 
the repair scenario due 
to access restrictions.
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(Norsk Sokkeis Konkuranseposisjon – Norwegian standards); a range 
of national standards; classification society rules/guidelines/recom-
mendations; shipyard standards; and owner in-house standards.

Many of these were written quite some time ago and have 
been updated, revised, and re-issued, while new ones continue to 
emerge. They can, in the case of shipyard standards, reflect local 
conditions and production requirements, while owner standards 
can be built up over time based on reaction to in-service failures.

The process of developing each standard can vary but it gen-
erally involves many steps that can be broadly summarized as 
follows. Establish the need for a standard. Pull together a team of 
experts from interested parties. Develop a broad scope and objec-
tives for the standard. Review any existing or possibly relevant 
standards. Create a draft of the standard and pass for comment. 
Send out a final draft for comment either to interested parties or 
members as appropriate. Release a final version.

While the detail of the steps may vary, the process is broadly the 
same. The developed standard is therefore a product of the experts 
assembled, their relative expertise in a range of applications and 
any potential vested interests that may emerge. In such scenarios, 
there are several key areas of weakness:
1.  The standard may end up being applied to a process that was not 

contemplated at the time of its drafting as no one on the com-
mittee had the appropriate expertise

2.  Ambiguity or vagueness in interpretation arises because of the 
general nature of the wording—for example, using the word 
“should” instead of “must”

3.  They can become impractical in terms of application (requires 
too much time to follow the procedure outlined in the field)

4.  The technical integrity can be, and often is, compromised to 
allow agreement to be reached between different parties (for 
example, ship owner and shipyard)

5.  Pre-qualification testing may be stipulated that is not relevant 
to an application

6.  It can take considerable time to develop a standard and even lon-
ger to subsequently update/modify it in line with field experience 
of its application.

Finally, many of the standards should consider both new 
construction and repair process needs, but often fail to do so ade-
quately. It is these and other issues that can arise in the field that 
can complicate the application of a standard or lead to dis-agree-
ment that may ultimately result in significant disputes.

Let’s drill down into these six areas of weakness, using the 
author’s recent experiences in dealing with two standards: 
ISO8501-3 and the IMO PSPC for dedicated seawater ballast tanks.

ONE: Application of standard— 
ISO8501-3 and NACE SP0178/RP0178
ISO8501-3 refers to the NACE RP0178 in section 4. These standards 
deal with preparation of welds, edges, and other surface imperfec-
tions. ISO8501-3 sets out three standards as follows:
“Three preparation grades for making steel surfaces with visible 
imperfections suitable for the application of paints and related 
products are as follows.

a. P1 Light preparation
b. P2 Thorough preparation
c. P3 Very thorough preparation

The significance of visible imperfections should preferably be 
agreed between all relevant parties, depending on the specific 
application. Requirements for the preparation grades are given 
in Table 1…
NOTE 3: A replica, known as NACE standard RP0178, showing 
examples of weld imperfections and certain levels of preparation, 
can be obtained from NACE International…”

This seemingly innocuous section is a good example, as it raises 
a few of the areas of weakness referred to previously. The standard 

This type of premature coating failure is the result of poor surface preparation.
This anti fouling coating failure occurred within two weeks of leaving dry dock 
because of poor coating functionality for the repair conditions.
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is general and covers any structure from land-based architec-
tural to marine and offshore as well as rail cars and road tankers. 
Consequently, the area of the surfaces under consideration can 
range from small to very large and the final cosmetic appearance 
for some surfaces may be more important than others. In other 
instances, the requirements for the structural integrity of the 
welds can cover a very broad range from the purely decorative to 
the structurally critical. The specific use must be considered. It may 
be possible to remove all blowholes from a small structure with, 
say, 100 m of weld length in total. It is an entirely different prospect 
when you have many miles of welds in ballast tanks, resulting from 
a conversion or major steel replacement work.

TWO: Ambiguity—dISO8501-3
The preparation grades refer to the fact that they deal with 
visible imperfections. The P3 grade refers to very thorough prep-
aration. In ISO 8501-1, the term very thorough is used in relation 
to SA21/2 surface cleanliness (very thorough blast-cleaning). 
This allows for “traces” of contamination, while SA3 refers to 
the surface being free from all contamination.

When Table 1 of IS08501-3 is reviewed, a couple of things can 
be noted. One, the table refers to types of imperfections and prepa-
ration grades. And two, for P3 imperfections 1 to 6, it would seem 
that all MUST be considered significant and therefore would have 
to be removed 100%.

In this case, the ambiguity must be removed by a pre-job meet-
ing, to establish what is practical and economical and structurally 
required and acceptable. For weld defects, it also is likely that weld-
ing standards would overrule a coating standard. It also is likely 
that the structural significance of the weld would be a key factor 
in any decision made.

The standard appears to offer some help by referring to a “NACE 
Replica,” which identifies several preparation grades from A to D. 
However, neither the NACE standard or the ISO standard provides 
any correlation between the P1, P2, and P3 grades and the NACE 
A to D grades. Consequently, some agreement must be reached 
to determine which grade on the NACE replica would be used. 
However, the standard only states that an agreement should be 
reached, as opposed to must be reached.

THREE: Practicality—ISO8501-3
Clearly, for a ship, it is likely to be impractical and not cost effective 
to adopt a zero defects policy. With respect to, for example, blowhole 
defects: the repair of these can be fraught, as it often involves grind-
ing out, welding up, and then either grinding the surface to clean 
and roughen it or re-blasting the surface. Both of these options could 
reveal previously invisible blowholes that could result in a vicious cir-
cle of inspection, rejection, and repair, very quickly increasing costs.

FOUR: Technical integrity—IMO PSPC
In reference to the IMO PSPC standard for dedicated water ballast 

tanks, the standard requires the following as a minimum in Table 
1.5 of the standard:

“NDFT 320µm with 90/10 rule for epoxy based coatings; other 
systems to coating manufacturer’s specifications. Maximum dry 
film thickness per manufacturer’s detailed specifications. Care shall 
be taken to avoid over thickness in an exaggerated way…”

This raises several issues. First, the decision to adopt 320µm as the 
NDFT (nominal dry film thickness) was ultimately a compromise to 
end a long negotiation (the shipyards wanted less, the owners wanted 
more). From a pure coating engineering viewpoint, there is no defined 

valid reason for the value of 320µm. In fact, many paint companies 
were happy with the then standard 250 µm or the more robust 320µm, 
but were not involved in the development of this standard.

Second, the use of the term NDFT is vague at best. The use of 
nominal values in engineering is an expressed value and implies 
a range. In this case, the range is given as a minimum of 90% of 
the NDFT, that is, 280µm and a maximum to be defined by the 
paint supplier.

This can cause problems. The 90% minimum implies that the aver-
age DFT achieved will be significantly more than the nominal value 
(unless the applicator can control the application to be between 280-
360µm, which in a ballast tank is impractical). Consequently, there is 
a trend toward over application above the nominal.

Most ships are built and repaired by very few shipyards around 
the world and the major yards placed pressure on the paint supplies 
to offer very high maximum DFT values (2,000µm and more in some 
instance, so that they would, in effect, reduce inspection rejections 
for low and high DFT). While this made it easy for the yards to meet 
the maximum requirement, it did not do too much for the in-service 
longevity of the coating (through embrittlement or cracking), but it 
did result in increased paint consumption and therefore cost to the 
yard and the owner for subsequent maintenance.

This clearly draws the technical integrity of specifications into doubt, 
when the engineering functionality of the coating is ignored to achieve a 
convenient solution rather than a properly engineered solution.

FIVE: Pre-qualification testing—IMO PSPC
For many projects (in particular for offshore structures), pre-quali-
fication testing against standards is required to approve a paint for 
a project. However, a common mistake is to select an inappropriate 

A common mistake is to select 
an inappropriate standard, for 

example, a standard dealing 
with fusion bonded epoxy for 

pipeline � eld joints.
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standard, for example, a standard dealing with fusion bonded epoxy 
for pipeline field joints. The standards often do not give pass/fail val-
ues, so these must be agreed by both parties.

The tests selected must reflect the likely problems or challenges 
the coatings will face from a functional view point. So if, for exam-
ple, water uptake is an issue, this needs to be tested for directly.

Additionally, the testing generally approves the product for the 
newbuild phase conditions, rather than any subsequent mainte-
nance and repair needs.

SIX: Duration of development/modification—IMO PSPC
Since its inception, there have been calls to review/revise IMO 
PSPC and, while some of its ambiguities have been clarified to a 
certain degree by the International Association of Classification 
Societies, there are still areas of ambiguity and weakness. For 
example, to date there is no definition of what comprises a brittle 
coating. Also, the footnotes within the regulations refer to stan-
dard versions that, in some cases, have since been superseded. 
However, 10 years after its adoption into the first version of the 
common structural rules, no revision is in evidence despite sev-
eral calls from parts of the industry.

Better understanding
While many coating projects run perfectly well and no specific 
problems arise, it is often only when a problem arises that people 

involved in the project finally read the standards to which the 
work is to be done to try to defend or attack a technical issue. 
The situation for repair and maintenance is aggravated by the 
time frame of the project and the less than ideal conditions as 
compared to a newbuild process.

The areas of weakness we’ve examined here raise consid-
erable problems in trying to reach a suitable agreement as to 
a repair and maintenance specification. The coating company 
often can provide only limited support in these instances, as 
it is potentially caught between two customers—the shipyard, 
which is carrying out the repair/maintenance work, and the 
ship and the owner/operator, who may be their customer for 
many years to come.

The time spent in developing a proper functional coating 
specification, as opposed to relying on generic specifications, 
can quickly save time and cost by providing a better basis for the 
understanding of the coating work itself.

The selection and understanding of the standards and how 
they will be applied to the job at hand is critical to remove any 
subsequent problems of interpretation. 

It also will help to ensure that the coatings selected are suit-
able to the task at hand, particularly for repair and maintenance 
work. MT
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Developing a functional 
coating speci� cation can 
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the coating work itself.




