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Briefly describe your FJC method 

JD DEMORE, Aegion Corporation
For over 30 years, Aegion Coating Services has 
engineered, designed, built and serviced one of the 

largest fleets of coating equipment in the world. Aegion 
partners with end users to provide specific engineered 
solutions that offer sustainable coating applications to 
their pipeline specifications. The company’s current services 
include the application of single and dual layer fusion bond 
epoxy (FBE), two-part liquid epoxy (LE) and subsea insulation. 
Through the use of robotics and automated equipment, 
Aegion is able to internally as well as externally coat the 
many facets of a pipeline. Normal processes include blast 
cleaning, anti-corrosion coating applications and, in offshore 
applications, deep/shallow water insulation solutions. To 
ensure consistency of Aegion’s applications, the process also 
includes a highly-advanced inspection regimen that can be 
conducted on each pipeline and field joint. The company’s 
goal is to provide outstanding service, continually improve the 
quality of its products, and maintain its status as a recognised 
pioneer and innovator in field joint coatings and inspection.

FRITS DODDEMA, MONTI
MONTI is known for its advanced surface preparation 
which both cleans and creates a roughness profile 

simultaneously. MONTI’s approach to field joint preparation 
for both onshore and offshore is to work in a closed cycle 
where the operation is fully controlled and eco-friendly. 
MONTI has developed semi-automatic and automatic devices 
so that the surface of steel, weld, and adjacent coating can be 
cleaned comparable to ISO grades for cleanliness SA 2 1/2 and 
profiled to different degrees of roughness. 

DAVID BRITCH, PIH
PIH provides specialist services for the application 
of a wide range of field joint coating system in 

accordance with the project specification requirements. 
Systems include: anti-corrosion, thermal insulation and profile 

continuity, and the projects can involve many thousands of 
welded joints. Combining years of knowledge and experience, 
PIH has developed automated equipment and processes to 
ensure a high degree of repeatable quality, with an emphasis 
on safety and environmental legislation. PIH provides specialist 
technicians working in combination with local labour (local 
content).

BARRY TURNER, Serimax FJC
The variety of anti-corrosion, mechanical protection 
and insulation materials available in today’s market 

requires different methods of application and the dynamic 
development of equipment to achieve innovative field 
joint solutions. Serimax FJC focuses on the bespoke design, 
manufacture and use of automated equipment for ease of 
use in field conditions. Safety, reproducible-quality, high 
production speed, and reduction of waste are all taken into 
account across a spread of machines from blast cleaning, 
induction heating and coatings application. 

Serimax has designed the OrbiterTM suite of robotic 
equipment to apply MCL and FBE coatings in a consistent, 
rapid and operator-efficient method – successfully used on 
projects in both Europe and North America. 

In addition, the FJC ClamBlastTM automated closed cycle 
abrasive blast cleaning system and ClamCoatTM automated 
polypropylene/polyethylene flame-spray system are being 
introduced on projects now.

PAUL BOCZKOWSKI, Canusa-CPS
Canusa-CPS has been a leading developer and 
manufacturer of specialty pipeline coatings for the 

sealing and corrosion protection of pipeline joints since 1966. 
The company offers a complete range of heat shrinkable 
sleeve and casing systems, liquid epoxy coatings and visco-
elastic products engineered specifically for field applications. 
Canusa-CPS’ products guard against a range of challenges 
including corrosion, extreme temperatures and mechanical 
damage, and are protecting joints on major oil and gas 
pipeline infrastructure around the world.

Alongside field-applied joint coating products, Canusa-CPS 
also develops leading-edge product application equipment 
for field use. The company’s offering includes a fleet of data 
enabled, automated, heat shrink sleeve application systems 
(IntelliCoat), electro-fusion welders designed for applying joint 
casings on pre-insulated pipes (IntelliFuse), and robotic liquid 
epoxy spray equipment (IntelliSpray), amongst others. 

How important is repeatability 
in FJC operations?
JD DEMORE, Aegion Corporation
Repeatability is a crucial aspect to the FJC 
application. At Aegion Coating Services, there 

is a fleet of automated coating equipment that helps 

Aegion Corporation: FBE field joint coating of a 42 in. pipe on a 
600 mile project in the US.
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the company provide quality through consistency. The 
automated application has the capability of applying 
coatings in a consistent pattern in order to achieve the 
specified mil thickness. An initial set-up of the equipment 
is required, but once set the equipment demonstrates 
repeatable applications. This constant productivity provides 
quick cycle times that will allow for more welds to be 
coated each day. Additionally, the repetition helps operators 
learn the equipment more quickly by decreasing the learning 
curve – since the equipment itself conducts the bulk of 
the application. With automated inspection equipment, 
Aegion benefits from consistent testing as well as organised 
data reporting. Finally, the most important benefit that 
is recognised through an automated field joint coating is 
the increased lifetime and corrosion resistant abilities of a 
properly applied coating system.

DAVID BRITCH, PIH
Repeatability is extremely important to ensure quality 
field joints can consistently be produced.

For example, a pipeline 100 km long will involve 8400 
joints; each joint area is regarded as an individual project 
and field joint coating systems must be applied with equal 
quality to each and every joint. The use of automation brings 
repeatable quality, and optimum equipment is developed to 
meet the requirements of each project – semi-automated, 
fully automated solutions. 

BARRY TURNER, Serimax FJC
This is an important issue as repeatability also implies 
consistent quality, controlling cost, etc. Process  

 

control is fundamental. Comprehensive training, process 
instructions, automation of the equipment and continuity of 
operators all feed into this.

PAUL BOCZKOWSKI, Canusa-CPS
Repeatability in FJC operations must be discussed in 
the context of both joint protection products 

as well as field application methods. Considering that a  
suitable joint protection solution has been chosen for a 
specific set of pipeline design requirements, a high-quality, 
consistent product combined with a reliable application 
process serve as the basis for achieving repeatability in FJC 
operations. 

Attaining reliability in FJC operations ensures long-term 
protection of the most vulnerable parts of the pipeline – the 
joints – and is therefore critical. Operational repeatability 
and reliability provide reassurance that each and every joint 
is protected in the same consistent manner and consequently 
contributes to the overall longevity and safe operation of the 
pipeline asset.

FRITS DODDEMA, MONTI
In MONTI’s view, the repeatability and thus reliability 
of the cleaning and profiling performance is the 

foundation for coating performance. Excellent surface 
preparation allows excellent coating performance. MONTI 
can program and thereby automate the cleaning operation to 
provide constant peak heights, peak angularity and density 
so that repeatability is ensured. The next generation MONTI 
Cleantech machines contain built-in surface sensors to 
measure and monitor the surface preparation.

How do you reduce error and defects in FJCs? 

FRITS DODDEMA, MONTI
NACE claims that 75% of coating failure is related 
to incorrect surface preparation alone. According to 

the EPRG, many shrink sleeves, epoxy or polyurethane coating 
failures are related to chlorides; salt; dust; inconsistency of 
blasting cleaning; and confusion over the interpretation of 
NACE, SSPC or ISO surface preparation standards where, for 
instance, it is clearly mentioned that a magnifying loop is not 
allowed to verify the cleanliness. If surface preparation is the 
source of such failings, one has to wonder why more attention 
is not given to the science of surface preparation. MONTI’s 
method is unique in that it does not ‘hammer’ or ‘tattoo’ the 
surface like abrasive action does. Rather its rotary bristles 
strike and immediately recoil from the surface, cleaning 
impurities off the surface and creating a large and uniform 
profile for coatings. The ability to program to a specified 
roughness with uniformity across the surface reduces errors 
and defects and provides superior adhesion and coating 
performance.

DAVID BRITCH, PIH
Correct surface preparation both of the steel 
substrate and the factory coating overlap area is 

important for long-term performance of the applied field joint 
coating systems. PIH has developed patented technology for 

MONTI Werkzeuge GmbH: View under the hood of the MONTI 
Cleantech Prepper showing the oscillating Prepper bristle unit.
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superior overlap preparation of thick-layer factory applied 
polypropylene coating.

 The use of automated equipment and processes, training 
and close communication within the crew are important too. 
Online QC/QA and use of cloud data capture technology are 
just some of the latest solutions employed by PIH.

BARRY TURNER, Serimax FJC
By applying techniques such as process failure 
mode effect analysis (pFMEA), Serimax FJC starts by 

simplifying the job for the operator, providing comprehensive 
and effective training and building in process control (often 
referred to as automation). All of which are necessary to achieve 
high right first time coatings. One example is the company’s 
Orbiter equipment, where the only pipe diameter specific 
element is the coating band that carries the robot on the pipe. 
Even then, the drive units on the band are common parts, so the 
operator only needs to be familiar with one set of equipment.

PAUL BOCZKOWSKI, Canusa-CPS
To achieve a desired performance of field joint 
coatings and to minimise the occurrence of errors 

and defects, the following matters must be pragmatically 
considered, analysed and decided upon: selection of the right 
joint coating system for the given set of design requirements, 
consistent product quality supply and reliable installation 
method.

The right joint protection solution will meet the technical 
and operational design objectives, is economically feasible, 
and is safe during installation and operation. Involvement 
of product developers and manufacturers at early stages of 
pipeline design facilitates product selection advice, based on 
in-depth product knowledge and multi-decade global pipeline 
experience. This guidance will ensure selection of the optimal 
FJC solution for the given set of circumstances, and in turn 
minimise occurrence of error and defects related to product 
design and expected functional performance.

Securing a supply of quality product with proven and 
consistent performance further alleviates likelihood of error 
and potential defects related to FJCs. Canusa-CPS’ quality 
management system is a fundamental part of all the  
 

company’s product development, manufacturing and testing 
activities. Canusa-CPS’ robust quality control system ensures 
that only fully compliant and consistent products are shipped 
to customers.

Product application method and technique is the most 
sensitive topic as it relates to error and defects in FJCs. 
Product application is typically considered to be the main 
cause of error and defects associated with field joint coatings. 
Canusa-CPS’ products are either applied manually or with 
automation. In the case of manual product application, the 
company’s field service team conducts comprehensive training 
sessions and certifications of the coating crews. This practice 
provides a certain amount of control and oversight regarding 
the skill level and competency of the installers, which in turn 
results in lower instances of errors and defects associated with 
FJC applications. 

Automation, on the other hand, delivers another level of 
product application consistency and repeatability altogether 
as it eradicates the subjective human component from the 
process. Canusa-CPS pioneered the first heat shrinkable 
sleeve application apparatus (IntelliCoat) and continuously 
develops and supplies a range of equipment which automates 
application of field joints. Moreover, data enabled advanced 
field joint coating application equipment allows for collection 
of various application parameters, which provide evidence 
of correct product installation and further reduce error and 
defect occurrence.

Describe the current limitations of FJC technology

PAUL BOCZKOWSKI, Canusa-CPS
Field-applied joint coatings have advanced 
significantly over the past few decades, especially in 

the areas of product performance improvement and reliability 
of installation associated with implementation and innovation 
of automation being utilised in the field. Automation ensures 
systematic and repeatable installation of a product on every 
joint, and it even records all significant parameters associated 
with the application of the specific FJC solution. Collection 
of application data allows for indirect assessment of the 
product’s application quality, however a non-destructive 
technique to quantitatively assess the strength of the bond  

 
between the FJC and the substrate, over the entire surface area 
contact, still does not exist. Such ‘in process’ quality control 
testing would provide the ultimate check of a product’s 
application quality.

Furthermore, to take full advantage of data enabled 
automation capable of real-time analysis, field joint coating 
products require embedded sensing capabilities, which they 
still lack today. Data collection from within the products might 
potentially open the door to the ultimate non-destructive 
quality control method of the product’s application, and 
perhaps even to lifelong monitoring of the field joint coating  
integrity. 

Canusa-CPS: IntelliCoat® in action applying GPS-PP product.
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Adaptation of technological advances and innovative 

solutions is however unnecessarily restricted by the 
conservative nature of the field joint coating industry. This 
attitude needlessly limits progress which naturally improves 
the performance of field-applied coatings and extends safe 
operation of pipelines. 

FRITS DODDEMA, MONTI
Surface preparation can be confusing as there is 
supposed to be no correlation between the quality of 

surface preparation and coating performance. Today’s  
 

technology is largely defined by blast cleaning according to 
SA 2 1/2 or similar cleanliness standards. But if blast cleaning 
is the answer, then why is surface preparation so often the 
claimed source of the problem? In MONTI’s view, coating 
performance must go beyond just a cleanliness standard if 
coating performance is the objective. Visually defined standards 
for cleanliness do little to determine a specified or preferred 
roughness profile to aid coating performance. Coatings should 
understand what makes the surface ideal for performance – 
this includes parameters such as the size of surface coverage 
available, peak height, peak angularity and peak density.

How are you addressing: improving FJC personnel skills; safety; set-up? 

JD DEMORE, Aegion Corporation
The company operates based on a set of five core 
values. The number one value is that zero incidents 

are possible. Aegion Coating Services has a rigorous safety 
programme that consistently achieves superior industry results. 
Just recently, the team surpassed the 1500 day mark without an 
OSHA recordable injury. This reflects 1.2 million hours without 
a recordable injury and shows the Aegion team’s dedication 
to leading a zero-incident safety culture. Additionally, the 
company emphasise a stop work authority to its frontline 
supervisors and technicians. This coupled with our emphasis on 
identifying leading indicators helps prevent safety issues before 
they occur. We are focused companywide to lead this safety 
culture and we look to provide our employees with the proper 
tools to operate a safe jobsite. In the end, this translates into 
some of the best safety performance statistics in the industry.

FRITS DODDEMA, MONTI
Many of the components of today’s abrasive blast 
technologies are hazardous to health and the 

environment. If we can achieve similar cleanliness grades to 
abrasive blasting without the hazardous and environmental 
risks, then we are moving in the right direction for people and 
the planet.

DAVID BRITCH, PIH
Although there are many formal corrosion 
qualifications, such as NACE and ICORR, there are no 

formal field joint coating specific qualifications. With this in 
mind, PIH developed in-house training programmes that have 
been accredited by industry recognised bodies for content 
and educational institutes to verify our teaching methods. 
PIH has an in-house training scheme which allows our field 
personnel to carry out theoretical and practical training. A 
typical training day would be split into two sessions: the 
theoretical training would occur in the morning followed by 
practical training in the afternoon. This has also recently been 
extended to our office staff to ensure they fully understand 
the processes we offer. In addition to this, we have a robust 
and proven apprentice scheme working along with Burnley 
College (UK) which has been very successful for both PIH and 
the Apprentices – with over 95% retention rate.

BARRY TURNER, Serimax FJC
At this time, Serimax FJC has been reviewing its 
procedures for rolling out new technology, and 

realise that it needs to formalise and structure the training 
provided. This is looking at making material relevant, clear 
and focused, with practical training supported by classroom 
time. Finally, going forward to ensure materials are accessible 
and available away from base through the Intranet and the 
use of QR codes.

PAUL BOCZKOWSKI, Canusa-CPS
There is a growing divide between manual vs 
automated field joint coating application methods – 

which directly affect the required personnel skill level, 
addresses safety concerns and influences work set-up in 
the field. Utilisation of modern technology undoubtedly 
alleviates some of the concerns associated with the 
aforementioned issues, however, the majority of pipeline 
construction projects still rely on manual labour for FJC 
application, and these crucial matters must be reviewed for 
both application techniques.

Comprehensive training and certification programmes are 
of utmost importance to achieve the required field crew skill 
level, especially in the case of the manual FJC application. 
Training sessions not only teach the personnel how to apply 
products, but they also place enormous emphasis on the 
mandatory safety practices and their proper implementation 
in the field. Canusa-CPS dispatches field service teams 
globally to ensure that local personnel are versed in safe and 
correct product handling and application practices before 
any work commences. Complete instruction sessions include 
both classroom and practical components, and resulting 
certifications have limited validity periods and are issued for 
specific types of product(s) only. 

Moreover, simplification of product application also 
contributes to safety and lessens the reliance on high skill 
level of the involved personnel. Pre-manufactured field joint 
coating systems eliminate the need for product component 
mixing in the field. Smart packaging with exact, pre-dispensed 
raw material amounts removes the need for manual transfer 
of coating components from bulk packaging, thus greatly 
diminishing the risk of exposure to both human beings and the 
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environment. Self-contained product kits also eradicate issues 
with achieving proper product mixing ratio associated with 
bulk material dispensing in the field.

Utilising automation to apply field joint coating products 
still requires comprehensive personnel training, however in 
this case the education focuses more on the safe operation 
of the equipment and basic operational instruction, rather 
than product application details and techniques. Modern 
FJC application equipment utilises built-in algorithms which 
optimise the actual product application process  
 

automatically, thus eliminating the need for operator 
intervention. Furthermore, integrated sensing in the 
automated FJC application equipment is also providing a 
new level of safety in the field joint application process. 
Upon detection of any outside boundary conditions 
during operation, the equipment automatically executes 
a corrective action or shuts itself off. This technological 
transformation of FJC industry eliminates operator 
subjectivity, increases safety in the field and results in a 
higher quality, repeatable protection of pipeline joints.

How do you approach reducing costs in FJC operations vs quality 
control?
FRITS DODDEMA, MONTI
If you can achieve equal or better cleanliness grades 
and have a better understanding of the relationship 

between surface preparation and coating performance – 
with methods that do not require heavy compressors and 
other machinery, that avoid dust and pollution, that avoid 
burdensome safety measures and equipment, and that avoid 
waste and the costs of clean up – then we have a winner. Cost-
efficient and energy efficient methods are the way forward.

DAVID BRITCH, PIH
PIH understands the need to reduce costs without 
compromising quality, and it is important to work 

collaboratively with our clients to achieve this. Often, we are 
working in a firing line and in order to reduce cost we have to 
look at all of the processes within the firing line and not  
just the field joint coating. For example, if PIH deploy more  
 

advanced expensive equipment which can coat a joint in 
2 min., but the welding still takes 3 min., then there is no gain 
in overall productivity. 

As part of Stanley Oil and Gas, PIH is in a fortunate position 
to be able to offer in-house welding and inspection capabilities. 
This allows us to ensure we balance the operations in the firing 
line to ensure we are as productive as possible.

BARRY TURNER, Serimax FJC
There is a rule drawn from the automotive industry 
which states that you cannot ‘inspect in’ quality. This 

route can be extremely costly. The answer is to ‘design in’ 
quality from the start, which comes back to techniques such 
as pFMEA. The output creates the preventative actions, often 
simple, from which it is possible to control the process and 
create control with quality as the default output, thereby 
saving cost. 

Describe documentation collection for FJC operations 

DAVID BRITCH, PIH
Typically, the data is compiled on a daily site report 
on-site and signed off by a third party inspector – this 

is usually a manual paper-based exercise. PIH are in the process 
of implementing a digital solution for the QA activities on-site. 
This will allow for live data to be fed back to the project teams 
at head office and decisions can be made at a much faster pace. 
There will be additional benefits to the new system including 
allowing better planning of supply to site based on real-time 
usages – which allows the team on-site to concentrate on their 
job at hand – knowing the wider project team has visibility of 
material usages and the need to re-supply materials.

PAUL BOCZKOWSKI, Canusa-CPS
Traditionally, FJC operations have almost exclusively 
relied on manual data collection during product 

installation process. EPC companies, usually with input from 
field joint coating product developers and manufacturers, 
generate installation and testing plans (ITPs) which list all 
relevant testing methods and frequencies. ITPs govern the 
quality control activities during field joint coating application. 

Understandably, manually collected data is subject to human 
error, mis-recording and it is not easily searchable – making it 
prone to misinterpretation.

State-of-the-art automated field joint coating equipment 
on the other hand, removes the human component from 
quality control data collection to an ever-greater extent. 
The latest automated FJC application systems are fitted with 
numerous sensors which continuously record all relevant 
application parameters and indirectly evaluate the success 
of the applications. Modern application equipment is also 
connected to the network, continuously transferring data to 
the cloud, making it available immediately upon application 
and with full transparency. Canusa-CPS’ fleet of FJC 
application equipment is being continuously upgraded with 
data enabled, real-time analytics – which further reduces 
reliance on the human factor during FJC operations. 

FRITS DODDEMA, MONTI
Documentation collection is increasingly automated, 
as is reporting of results. This is more an issue of 

educating those in the field on the opportunities available.
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Describe an industry trend that has affected your FJC business in the 
last few years
FRITS DODDEMA, MONTI
Health and safety and environmental drivers are 
increasingly important trends. With regard to 

abrasive blasting, this can really be seen in terms of increasing 
restrictions on silica and other dust pollution. In some 
countries, dry abrasive blasting has even been prohibited. 
Environmental regulations are also increasingly mandating 
the collection of waste media and its disposal. All of these 
measures mean that, from a cost perspective, alternatives 
to blasting that lead to reduced pollution and waste are 
becoming much more attractive. I would also mention that 
automation is increasingly removing the opportunity for 
human error. In terms of blasting, this offers better uniformity 
and regularity of surface preparation.

DAVID BRITCH, PIH
Pipeline construction contractors have increasing 
in-house capabilities and it has been important 

to offer an appropriate level of services and solutions, to 
complement our clients’ own knowledge and experience.

The services offered by PIH can be rental-based, involving 
minimal specialist personnel or full service, depending upon 
the needs of our clients. 

BARRY TURNER, Serimax FJC
There are two different efforts that can be described 
here. Firstly, there is a definite and sensible trend 

towards automation. This is of course primarily to reduce 
errors and increase quality and reproducibility, but in a lot 
of cases it can also speed up processes, decrease waste and 
reduce manpower requirement, as well as helping to reduce 
risk to personnel operating in hostile environments and 
difficult terrain. This is also linked to an increased requirement 
for data monitoring and recording. 

Secondly, and especially in offshore and spoolbase 
operations, there are efforts to simplify equipment and reduce 
expensive back-up resources (especially true offshore). For 
example, Serimax has semi-automated and fully automated 
closed cycle blasting equipment in its portfolio. A semi-
automated system, rather than a fully automated one, can 
be simpler to maintain and require a less expensive spare 
parts register onboard, and perhaps not require an expensive 
technician, thus reducing the number of beds occupied. Some 
refer to this as the ‘fit for purpose’ concept. 

PAUL BOCZKOWSKI, Canusa-CPS
The advancements of technology, particularly digital 
transformation, have affected every line of business over 

the past several years. FJC industry, irrespective of its conservative 
approach, has also been affected by this transformation. More 
specifically the advent of sophisticated FJC application apparatus, 
capable of applying distinctive products, has been especially 
visible over the past several years within the industry. 

Automated FJC application equipment satisfies the need 
for continuous quality improvements associated with product 
application in the field. These improvements are generated 
through repeatable and reliable product application, enhanced 
by data collection and analytics. Data enabled devices are 
becoming ever-more intelligent and consequently reduce 
human generated error and mitigate risks related to product 
installation. To maintain its leadership position, Canusa-
CPS has placed an increased emphasis on development and 
advancement of automated FJC application equipment.  

Besides development of automation to apply FJC products, 
the industry continues to push the boundaries of product 
performance capabilities, especially at high and low end 
operating temperatures or condition ranges (>150˚C or sub-
arctic conditions). At the same time, increasing competition 
is raising cost reduction expectations for the mainstream 
products. Canusa-CPS’ Research and Development team 
relentlessly tests new materials and manufacturing techniques 
to enhance the functional performance of products and to 
generate new cutting-edge solutions, however a significant 
effort is also dedicated to improving competitiveness of 
product pricing. 

Serimax FJC: Orbiter MCLTM automated field joint coating 
system in action.


