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DREDGE TRAINING — A NECESSITY FOR OPTIMAL USE OF MO DERN DREDGING
EQUIPMENT

“Give a man a fish and you feed him for a day. Teac  h a man to fish and you feed him for a
lifetime” (old Chinese proverb)

H. van Muijen”, S.C. Ooijens?, A. de Gruijter”

Modern dredging technology is becoming more and more efficient, using advanced designs, dredging
components and integrated systems. This allows high dredging capacities and larger dredging depths at
improved accuracy. Although advanced automation and control systems are used more and more to
control the operation of these dredgers, the operational ability of crew members still determines efficient
use to a large extend. Without a high level of crew competence - best described as a combination of
proper dredging knowledge, skills and experience — it will be difficult to get an optimum result out of
nowadays modern dredging technology.

This is not only true for the European dredge contractors, but also for companies operating in other
places around the globe and especially in the expanding Chinese dredging world.

Whereas in the old days dredging practice was taught hands-on from generation to generation aboard of
the dredgers, nowadays competence improvement in the field is more and more supported by specific
training. Most of the European contractors established their own education centers to train their own staff.
As part of IHC Holland’s R&D Institute MTI Holland, the Training Institute for Dredging (TID) has been
involved for quiet a long time in different aspects of dredge training and education as well. Not only to
support these European based companies, but especially to assist other dredge contractors, port
authorities and numerous organizations involved in dredging world-wide. Based on this experience a
Dredging Learning Pyramid Model was developed by TID to establish a proper basis to improve the
dredging competence levels of staff and crew.

This article describes this model and its corner stones knowledge level, skill and experience in more
detail and highlights current developments in the field of dredge training like blended training programs,
use of interactive training methods and dredge simulators for cutter and hopper dredging.
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1. Introduction

The dredging industry developed itself during the past century from an art into a “science”.
Whereas in the 19" century the dredging industry was dominated by skilled labor equipped with
muscles, shovels and mud-sledges, the dredge man of today needs a wide range of
technological knowledge and high level of competence.

Modern dredging technology is becoming more and more efficient, using advanced designs,
dredging components and integrated systems. This allows high dredging capacities and larger
dredging depths at improved accuracy. Although advanced automation and control systems are
used more and more to control the operation of these dredgers, the operational ability of crew
members still determines efficient use to a large extend. Without a high level of crew
competence - best described as a combination of proper dredging knowledge, skills and
experience — it will be difficult to get an optimum result out of nowadays modern dredging
technology.

This is not only true for the European dredge contractors, but also for companies operating in
other places around the globe and especially in the expanding Chinese dredging world.

On a new modern dredge, each crew member has a task assigned that requires specific
education and job training. The sophisticated equipment applied and the high capital investment
which this represents, make it vital to ensure optimum utilization, operation and maintenance. In
this respect staff and crew competence is of vital importance to the overall performance of a
dredging company.

Education and training of the employees is one of the success factors in this process.

The Training Institute for Dredging (part of IHC Holland Merwede — MTI Holland) is one of the
few specific institutes that provide trainings and courses for that purpose to the dredging
industry.

> |
Figure 1: TID classroom training in Kinderdijk, Netherlands

2. Dredging: a dynamic industry in change

As mentioned, the dredging industry continues to undergo enormous developments. These
changes find their origin in social and economic changes in the world, the dredge market and in
the industry itself.

Although a lot of large projects were developed over the last decade, the dredging industry was
faced with a more competitive market. In order to survive in such a competitive market and to
maintain margins, the dredging contractors have to raise the efficiency of all operations and
reduce risks to a minimum. This means that a full understanding of the dredging operation,
planning and maintenance is indispensable. Therefore operational skills and dredging
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knowledge have to be brought to a higher level.

Figure 2: Co_nstruction of Yangshan Port (Shangﬁgi o

In addition to these considerations, the market itself has also become more complex. As many
parties are involved in a dredging operation, careful planning and a controlled operation of the
project is needed. This has inevitably lead to an increase in regulations, not in the least those
that should ascertain a sustainable development. These regulations have their impact on the
drafting and assigning of dredge contracts, engineering of a dredging project as well as on the
day to day operation and even on the execution of dredge equipment itself.

Figure 3: Shanghai port development

3. High level of competence for dredging staff and crew

Under the influence of modern computer technology and constant technical developments
during the last decades, the dredgers have often turned into complex systems with a high
degree of automation. These systems make dredgers more reliable and more efficient, however
they made them also more complex. To be able to gain the fullest from the enhanced
operational capabilities of the dredger, the crew has to have full knowledge in operating these
systems.

It was not uncommon that in the old days a dredge man worked his whole life on a dredger,
starting as a deckhand and eventually climbing to the rank of dredge master or even captain.
Nowadays people change jobs rapidly and when leaving inevitably they take with them a lot of
experience. Replacement of these crewmembers leads to a deficiency in knowledge of the
systems and policies onboard the dredge or even within the dredge company. To reduce the job
hopping and minimize these deficiencies, training of new and old staff and crew is essential.

Due to ever changing circumstances with each dredging project, dredging is a complex
business which asks a flexible and knowledgeable staff. In order to make the right decisions the
decision makers have to have the right information and know how.

In this complex changing market dredging companies become more and more aware that the
optimal equipment is only the first step in keeping the competitive edge. To operate the
dredging equipment with the highest efficiency both staff and crew have to have full knowledge
of all aspects in preparing and completing a dredging job.
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Figure 4: Modern dredging equipment

4. IHC Holland Merwede and dredge training

Not so long ago dredging was a business that was taught from generation to generation.
Nowadays with ever changing technologies and rapidly changing crews the education in the
field is being replaced by specific training.

In most countries the dredging industry is too small to warrant a special education system. In
The Netherlands, USA and China there are universities that pay special attention to dredging. In
The Netherlands there are technical colleges with a special program for education in dredging.
However specific training on dredging for dredging companies, port authorities and institutions
is scares. A few main contractors like BosKalis, JandeNul, DEME and Van Oord pay special
attention to long term dredge training programs for crew and staff.

In the centre of the dredging world, IHC’s Training Institute for Dredging organizes trainings
and courses for all levels and companies. TID has its knowledge base at the largest supplier of
dredging equipment in the world enabling them to educate on the state of the art of technology.

5. Benefits of training

It is clear that the above described changes as witnessed by the dredging industry require
training for staff and crew. The investment in training is relatively low as compared to other
costs, but the benefits are substantial. After a training-on-the-job, observations in the field have
shown significant production improvements. This in turn meant that the operators recovered
there training costs within a week! The benefit of training can be expressed with a learning
curve as depicted in figure 5. Here it is shown that the required level for an optimum economic
use of modern dredging equipment can only be obtained with proper training.
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Figure 5: By training the necessary level can be reached to attain more economic use

The benefit of training can of course not only be measured in financial matter although it is an
attractive one. The benefit in training can roughly be divided in four subgroups:

Economic advantages
The right training has an impact on the total efficiency of the dredging operation. Raising
production, lowering cost and reducing downtime can lead to a substantial improvement of the
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total efficiency. Better predictions of productions will lead to higher utilization of the capacity.
Improved predictions of wear will lead to better purchasing management which in turn pays of in
less cost for wear parts.

When a dredge is delivered, it is not uncommon that the owner allows a period for “shaking
down the dredger or working up the crew”. For a complex vessel half to one year of such
training is not uncommon. When a trained crew steps on a vessel it is shown that the dredge
reaches its expected performance months earlier and with less damage and warranty quarrels.

Safety improvement and risk reduction

When the dredge operator has a better understanding of the dredging processes he is able to
combine and to adapt to the many (invisible) factors which are common in dredging and
operating the dredge itself. This in turn will lead to a better anticipation and an improved
operation. Risky situations will be recognized and the operator will react on these situations
properly with a mitigating effect on safety as well. Using the learning curve again, improvement
possibilities can be expected as shown in figure 6.
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Figure 6: Safety improvement and risk reduction by proper training

Human resource management

In today’s world full of challenges and opportunities it is a challenge itself to keep staff and crew
committed to the company. To keep the jobs attractive, full of challenges and to improve the
employee’s opportunities, training and courses are a very attractive tool.

Quality improvement for a sustainable development

Quiality, especially in relation with the environment, is an important factor in most of the
dredging operations. Quality of the dredging operations and environmental impact are closely
related and determine possibilities for a sustainable development. By improving the knowledge
of the operator and staff as well as the skills of crew members, these requirements can be filled
in at a much higher level.

6. The Learning Pyramid for improved dredging compe  tence

As Confucius already stated: “I hear and | forget, | see and | remember and | do and |
understand”. Based on this old Chinese wisdom we derived basic fundamentals for the three
stones of the Training Institute for Dredging Learning Pyramid Model. This provides a proper
basis for the set up of training programs for both dredging crew and staff consisting of the
consecutive levels knowledge, skills and experience.

- Knowledge forms the basis. Understanding “why”; enables one to anticipate on
changes in situations. Not only learning the trick, but also why the trick must be used.

- Askill answers to “how to dredge?” Skills can only be acquired by exercise. One can
acquire skills by means of on-the-job training, workshops, case studies or with the help
of a simulator. In this level the emphasis is on a higher order balance between the trick
and why the trick should be used.

- Experience enables the employee to assess a situation in a broader perspective. The
transfer of experience is in many cases a lifetime experience, which fortunately can be
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speeded up by well personal guidance and consultancy. However as the old saying
goes “practice makes perfect, experience is mainly educated by time”.

Knowledge, Skills, Experience

Learning Pyramid Model

Types of Training
4 Consultancy

On the job training

Simulator training

Workshops & case studies Skills

Interactive training tools

Knowledge

Classroom courses

TRAIMING INSTITUTE FOR DREDGIMNG
E training@dredgetraining.com W wawwew dredgetraining.com

Figure 7: The Training institute for Dredging Learning Pyramid Model

7. Transferring knowledge

Knowledge can be transferred in dedicated courses, either with a more general character or
more specific for systems or equipment types. In order to get the maximum impact people
should be educated through a mix of lectures, workshops, tests and familiarization visits.

In many cases these courses should be tailor made to meet the specific needs of a dredging
company. The course can be adjusted to the specific dredging equipment or to specific
dredging circumstances of a project.

A good example is a biannual general dredging course for a large USA contractor at the
Training Institute for Dredging. Each year a group of employees visits the training institute to
follow an intensive course on dredging. In combination with lecturers from within the company
this course is set up to meet their specific training requirements.

Courses can also be organized in so-called open courses. These are courses accessible for
every participant wanting to enlist. Because it brings together several clients the price can be
kept relatively low. Another advantage is the open environment in which participants from
different companies and institutions can learn not only from their trainers but also from each
other. An example is the General Dredging Course at the TID: an annual two weeks course
addressing all aspects of dredging.
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Figure 8: Interaction in the classroom and aboard of
a dredger

8. Transferring skills

To transfer practical skills asks for on-the-job training. Skilled instructors with ample hands- on
experience are available to instruct in a practical way on board dredgers or on-site of a
dredging/mining project.

Figure 9: TSHD operator training on the job and
with a simulator

Besides on-the-job training nowadays new educational means are available to improve practical
skills using new technologies. An example is an Interactive Training Module for cutter operators.
This is a CD-rom, which combines practical instructions on cutter operations with an
introduction in the theoretical backgrounds of dredging. This interactive training module is
specially developed for operating personnel who have basic technical background but no
specific knowledge of dredging.

An even more advanced way to train skills is the use of simulator technology. An instruction
with a simulator transfers knowledge, improves the understanding of the insights in the dredging
processes, and improves the application and the acquired skills in practice. Hazardous
situations can be experienced without danger, risk or loss of production.

New crew members can gain experience without reducing the efficiency of the capital intensive
equipment. Experienced crew members can improve their skill in specific simulated
situations/assignments.

It is known that large dredge companies in North West Europe have their own simulators. There
are known examples of dredging companies using hopper simulators (J. de Nul) and cutter
simulators (Boskalis, Dredging International, Van Oord AZC). Also some educational institutions
own a dredge simulator, like STC in the Netherlands (which are only available for Dutch
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trainees) and the Training Institute for Dredging. Figure 10 shows a new Beaver cutter suction
dredger simulator recently taken into operation at TID. The graph shows that less time is
required to increase the required knowledge and skill level of crew members when using a
simulator as compared to training on-the-job. Besides this positive effect less risks and
production losses are to be expected for the actual dredge, enhancing the economic
performance of the dredger.

Figure 10: Modern 3D view IHC Beaver cutter dredger simulator and graph showing benefits when using
this kind of new technology in training programs

9. Transferring experience — blended training progr  ams

Experience is at the top of the learning pyramid and can only be acquired when proper
knowledge is combined with enough skills for longer periods. In this case we are talking about a
life time commitment to learning.

This can be speeded up by personal guidance and consultancy services. Experienced dredge
masters and/or dredge technologists can be used for these services.

When transferring experience the optimal training is defined by its purpose. In many cases a
mixture of all training possibilities offers the optimal solution: the so called blended learning.
As an example when mitigating a dredge master’s practical experience, additional background
information can be given in a classroom training, on a simulator or directly during the actual
operation. Often the dredge master has already acquired a high level of personal experience,
but this experience is mostly based on his own circumstances. Due to their world wide
operational working field, the TID trainers and consultants cover much more operational
experience in different applications. This transfer of experience enables the dredge master to
put his actions into a broader perspective.

As an example the simulator training of already skilled cutter operators can be mentioned.
These dredge masters often acquired a lot of experience during long years of operating their
particular cutter suction dredgers. The use of simulator training provides possibilities to train
them on circumstances they normally want to prevent. By showing them what to expect when
unwanted circumstances occur, provides them with new experience. This can be used to
optimise the operation as modern equipment allows operational circumstances far beyond their
own imagination.

In this respect we nowadays go as far as with pilot training on flight simulators. Nobody wants to
board an aircraft knowing that the pilot has to gain experience by being in control of that
particular plane. It will be clear that the simulator services as a tool in this respect. Very
experienced trainers are in control of the simulator and use it to transfer their experience to the
trainees.
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Figure 11: Interactive training tool for cutter operators

10. Dredge training in China

With the ongoing development of China’s dredging industry more and more modern dredging
equipment, tools and systems are being used. Similar requirements as already witnessed by
main private contractors occur in China as well. More dredging equipment requires more
dredge operators, modern equipment requires better skilled crews to use the capabilities of this
equipment in a proper way and application of dredging equipment in more and more complex
dredging projects requires a well prepared staff as well. Development of a knowledgeable
dredging industry requires specific dredge education and training.

An important part is filled in by Chinese institutions and organizations, but additional assistance
can be rendered by the IHC Holland Merwede organization and in particular by the Training
Institute for Dredging.

Being part of IHC's Life Cycle Support organization, TID adds to the other services IHC Holland
Merwede provides for the Chinese dredging market.

Figure 12: Exchange of views aboard of a cutter
suction dredger and in a class room environment

Over the years a number of on-the-job training session have been organized, whether for
dredging equipment build in the Netherlands or build in China. Experienced TID dredge masters
exchanged views with crews of trailing suction hopper dredgers and cutter suction dredgers to
improve the operation and bring them up to date with the new technology used in the modern

Reprint article Chida — 2" Chinese International Dredging Technical Development Congress and Exhibition (23-05-2006,
Guangzhou)



[l

dredging equipment. Besides this hands on training a number of course were organized in the
Netherlands and in China aiming at enhancing the dredging knowledge of participants.

A good example of a blended form of training is the recently organized training for cutter
operators. This training is organized for six dredging companies located at several places

in China. Experienced TID dredge master Robert Jonk traveled from place to place to exchange
views during several meetings with the professional and experienced dredging staff and crews
of these companies.

Each session is set up as a form of blended learning to allow a balanced exchange of
knowledge and skills. So, not only learning the trick, but also why the trick should be used. A
proper prove of the appreciation for this visit is given by the fact that before the TID dredge
master finished the training for the last dredging company, the first one already asked for some
additional training days. A good example of transferring experience by consultancy.

At this moment we focus especially on training operators. This is done in combination with IHC
Service Center in Tianjin and IHC Rep. Office in Beijing. More advanced exchange of
knowledge is possible, not only for operators but also for dredging staff. This not only applies for
the Chinese dredging contractors, but also for port authorities, waterway and channel
authorities, dredging institutes and other users of dredging operations.

11. Finally

It is clear that with changes in the dredging industry the need for training and education is
obvious and will grow. Training is an investment in all aspects of your company, but foremost in
those who are doing the work trying to make the difference.

Figure 13: Transfer of experience aboard of a cutter suction dredger
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