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Building strong
industr y brands
DNV Software is committed to build-
ing strong industr y brands to serve
the market for our customers. Our
goal is to enhance our reputation as
a premium software supplier, helping
you to optimise your engineering
processes. BrixTM Foundation is our
glue to support how you work, and it
is a major building block for our
industr y brands. BrixTM helps you
capture and maintain your best engi-
neering practice. NauticusTM is our
family brand within the maritime
industr y, SesamTM is our family brand
within the offshore industr y, and
SafetiTM is our family brand within
the process industry.

We have so far this year seen a
strong demand for our products and
solutions within the maritime, off -
shore and process industries. This is
very encouraging, and allows us to
provide more innovation to meet
new requirements from the user
community. The release of Safeti
Financial is an important milestone
to assess the Þnancial risk associated
with the operation of process plants. 

We are very proud and grateful to
the Dutch Government and other
institutes within The Netherlands for
adopting Safeti as their national
model for Quantitative Risk Analysis
(QRA).

Our innovation to support the
Common Structural Rules for
tankers and bulk carriers shows our
commitment to act according to mar -
ket needs.

DNV Software will actively market
our new innovation through user
conferences, training courses, exhibi-
tions and customer meetings. We
encourage you to challenge us to
ensure we meet your expectations as
a premium software supplier.

Ketil Aamnes, 
Global Sales and Marketing Director
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New brand architecture 
for DNV Software
The main goal for our new brand ar chitectur e is to give a clear
message to our customers of what we can pr ovide to the market.
We strive to maintain our market leading position as a pr emium
softwar e supplier , which is a continuous battle. This is only
achieved when our customers ar e able to get r etur n on
investment fr om our pr oducts and solutions.

DNV Software provides products and solu-
tions that enable our customers to achieve
ÔBest Engineering Practice for the mar-
itime, offshore and process industriesÕ.
Our identity is deÞned as:

ÔState-of-the-art engineering software integrated
with workßow solutions offer an enhanced envi-
ronment for good business performance, quality
control and continuous learning within the
organisation.Õ

Our new brand architecture consists of
four family brands:

n Brix TM Ð helps you capture and maintain
your best engineering practice

n NauticusTM Ð managing your ship
throughout its life cycle

n SesamTM Ð managing your offshore struc-
ture throughout its life cycle

n SafetiTM Ð managing your plant through-
out its life cycle

Brix TM

is an industry-independent brand used as
an important basis for our industr y
brands. Brix enables industry domains to
be hosted. This gives you the ability to

capture, spread, and improve your indus-
tr y knowledge by providing you with a
portal to your best engineering practice.
Our Brix Foundation solution combines
how your organisation works Ð business
processes and business rules Ð with the
services needed to fulÞl your business
objectives.

Nauticus TM

is our family brand for the maritime
industr y. Nauticus offer a broad range of
products and services to address the issues
facing the maritime engineering industr y.
We can also provide comprehensive cus-
tomised solutions to help ship designers,
yards, and ship operators to meet their
challenges. 
The Nauticus brand stands for:
n What belongs to the ship and its design.

SesamTM

is our family brand for the offshore indus -
tr y. Sesam covers a structureÕs entire life
cycle by delivering engineering software
support in design, structural reanalysis sys-
tems, modiÞcations and repair, input to
the operational phase, emergency
response, and decommissioning. 
The Sesam brand stands for:

n What belongs to the offshore structure
and its design.

Safeti TM

is our family brand for the process indus-
tr y. In addressing todayÕs process industry
challenges, the Safeti framework helps you
make informed decisions. Whether deal-
ing with emergencies, planning mainte-
nance and inspection activities, or ensur-
ing Þtness for service, we can put together
a package to assist you in your daily work.
The Safeti brand stands for:
n What belongs to the process plant and

its design.

An equally important message is that each
brand stands for:
n Good work-process templates
n Support for rules and codes
n Excellent tools

The implementation of the new brand
architecture is ongoing, and we will listen
carefully to our customers to ensure that
our offering to the market are according
to the market needs.

Author: Ketil Aamnes, Global Sales and
Marketing Director, DNV Software

Maritime industry Offshore industry Process industry

Nauticus TM SesamTM Safeti TM

BrixTM

ÒBrix offered DSME the
most ß exible solution for
integrating engineering
tasks, applications, and
information.Ó

K.P. Park, Project Manager ,
Daewoo Shipbuilding &
Marine Engineering (DSME)



But, best practices from other industry ver-
ticals are not readily adapted to these
industr y segments. The workforce of the
maritime and offshore industries consists of
highly qualiÞed knowledge workers under-
taking complex design work spanning a
long time frame. Their business processes
are typically concurrent, multi-discipline,
iterative and highly complex. Such organi-
sations pose severe challenges to process
management and workßow implementation
supporting their best practices.

Process categories and workß ow
What are processes? The question may
sound trivial, but one would probably get
a different answer each time the question
is posed. One way to categorise business
processes can be:
n System-to-system processes
n Person-to-system processes
n Person-to-person processes

To generalise, one may say that system-to-
system processes are of low complexity
and short duration, while person-to-per-
son processes are complex and span a
long time frame.

A system-to-system process may involve
an application-to-application data transfer,
such as an Enterprise Resource Planning
(ERP) transaction, while a complex
process may involve several applications
and people, such as a design process. 
A data transaction is typically of a short
duration. During the person-to-person
process (e.g. a design project), a group of
people collaborate and share knowledge
and experience. The design process can
take months to complete.

In between these two categories, we
Þnd the person-to-system category. These
are often deÞned by repeatable processes
with few variations between instances. It is
usually state-based, involving person-to-sys-
tem inter vention at speciÞc steps, while
the remaining steps may be automated
through applications. 

Catering for knowledge workers 
Depending on the business context, one
usually Þnds that the majority of cases to
be handled in a given business process fol-
low an expected pattern. This is typically
around 70Ð80 per cent of cases (the 80Ð20
rule) which, because of procedural efÞ-

ciency, consume about 20 per cent of the
available resources (Þgure on next page).
The problem is that the remaining 20 per
cent of cases usually consume 80 per cent
of the available resource. Some of those
cases can be handled through well under-
stood business rules, while others require
a greater degree of collaboration. 

Often an enterprise will Þnd that a
small percentage of the total cases (the
two uppermost tiers in the pyramid) con -
sume a larger share of resources and can
have a huge impact on the proÞtability.
Reducing these two tiers in the pyramid
through, for example, process standardisa-
tion can have a big impact on the business
bottom line.

However, reducing or eliminating the
unique problems or the problems which
require exception handling may not be
achievable or even practical in the real
world. This will generally be true for
processes involving knowledge workers
(the person-to-person process category).
When knowledge workers interact with
customers, they seldom follow a strict pat-
tern or behaviour. The real challenge for
a business process framework will be to

Our business

4 DNV SOFTWARE NEWS 2 2006

A workßow implementation
supporting the ship design
process at DSME
In the business worldÕs race for companies to perform faster , better and cheaper ,
Business Process Management (BPM) and W orkß ow have been launched as the ÔHoly
GrailÕ to success. Many of the BPM vendors ar e developing templates and frameworks
(best practices) covering traditional industry verticals such as Þ nance, manufacturing,
telecoms, and gover nment sectors. The maritime and of fshor e industries ar e faced
with the same Þ erce competition as the r est of the business world, and must also
continually impr ove performance.

DNV Software has together with key clients responded to the
need for more transparency and agility in the overall design
process. Brixª aims at addressing this challenge by giving you the
means to improve your engineering performance by integrating
process support and state-of-the-art services within the same
portal. Using business process templates to describe engineering
work is how DNV Software of fers a way to capture, preserve and
spread knowledge, facilitating a learning and acting global
organisation. 

This article provides an extract from a paper published in the
Workß ow Handbook 2006. The W orkß ow Handbook is published
by the W orkß ow Management Coalition (WfMC), a renowned
standardisation organisation working to standardise and
institutionalise workß ow solutions in the industry . The article
describes a strategic development project carried out by DNV
Software in collaboration with Daewoo Shipbuilding and Marine
Engineering Ltd. (DSME), one of the worldÕ s major shipyards. 
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support these knowledge workers in an
efÞcient and ßexible manner.

The case distribution depicted to the
left in the Þgure above may well be typical
within the traditional industr y verticals tar-
geted by most BPM vendors; however, for
the part of the maritime industr y involv-
ing engineering and design (knowledge
workers), this picture is not valid. Rather,
the typical case distribution in a commer-
cial ship design process would look more
like the pyramid to the right. In a com -
mercial ship design process, one may not
have a core pattern to follow which does
not require collaboration or interaction
with the ship owner (client). If one
embarks on a large process improvement
and workßow integration project with the
maritime engineering and design industr y
without this picture in mind, failure is to
be expected.

Process centric vs data centric
integration
Most BPM vendors take a data or applica-
tion centric approach to solve their
clientÕs process integration needs. This
will be a suitable approach for the system-
to-system and to some extent also the
more complex person-to-system cate-
gories. These vendors usually offer a com-
prehensive toolbox for data and system
integration. However, the same data cen-
tric systems do not support person-to-per-
son process integration very well. This
process category is better supported by
process-centric integration type of prod-
ucts. 

Person-to-person processes require
detailed knowledge about the business
process. Because of the human involve-
ment, a robust scheme for exception
handling is required. It is also crucial that
the exception handling can be managed
inside the process framework.

Collaboration and workß ow
As outlined in the previous sections, the
person-to-person processes involving
knowledge workers pose a huge challenge
for the process framework. One solution is
to introduce the concept of Collaboration-
enabled Processes Management (CPM)
bringing together workß ow and collabora-
tion support systems within the same
process framework. This concept is partic-
ularly suited for supporting the knowledge
worker and person-to-person business
processes. 

CPM introduces advantages to the
process framework in order to support 
the knowledge worker. The exception
handling can be left to be resolved
through collaboration. This again makes
the task easier for the process analyst. The
process activities need only include the
main line of the process together with the
routine exception situations, leaving the
handling of the non-routine exceptions to
be resolved through the process frame-
work collaboration tool. This leads to sim-
pler and clearer process templates and
reduced process analysis time.

When the collaboration is part of the
process framework, the process engine can
keep an event log of all collaborations trig-
gered by the users. Each collaboration
event can be logged in detail with a reason,
participants involved, start and end time.
Additionally , the outcome (decision) of the
collaboration can be recorded. Through
that logging mechanism, user-initiated con-
versations become an integral part of the
history of the process. A systematic analysis
of such exception traces can lead to enrich-
ment of the process deÞnition by analysing
the most repetitive ones. An enterpriseÕs
ability to learn from past per formance and
quickly improve the business process will
constitute a competitive advantage in
todayÕs business environment.

Leaving the exceptions to be handled
by the knowledge worker, and not by a
business rule engine, will empower the
worker. An empowered knowledge worker
will feel much more comfortable and per -
form better in such an environment. Peo-
ple management and satisfaction is an
important issue often neglected when
integrating systems and people, and a key
ingredient to corporate success.

Best Engineering Practice and
knowledge transfer
Having recognised that knowledge assets
are rapidly becoming their most precious
source of competitive advantage, a large
number of organisations are now attempt-
ing to transfer best practices. Yet best prac-
tices still remain stubbornly immobile. 

ÒWhy donÕt best practices spread?Ó In
its simplest way, while still complicated,
sharing best practice between two knowl-
edge workers is: One person in the role of
ÔDonorÕ Ð the other one being ÔRecipientÕ.
Both of them act in their own working
environment catering to what is on their
personal agendas (contexts). The reasons
for not being able to transfer Best Engi-
neering Practice are mainly caused by
human nature. Different barriers imped -
ing knowledge transfer are part of the nat-
ural knowledge sharing process between
humans. ICT systems are not exposed to
the same barriers.

By introducing Best Engineering Prac-
tice as a concept, DNV Software has
realised that integration of systems and
people will only be successful if you are
able to monitor and control the actual
processes involving both the people and
the systems. By its nature, software
enforces structure on design organisa-
tions. Over time, technical software invest-
ments often result in safeguarding engi-
neering knowledge and should therefore

Comparison of case distribution between traditional industry verticals (left) and the maritime
industry (right).



be considered a very important part of a
companyÕs intellectual capital. 

The challenge is to create frameworks
that enable freedom of content while
maintaining a well-deÞned structure. Such
frameworks allow designers to focus their
creativity on content Ð the design itself Ð
rather than on infrastructure and technol -
ogy-related issues.

Commercial shipbuilding and design
Over the past 30 years, the Republic of
Korea has emerged as the world-leading
shipbuilding nation. In 2005, Korea pro -
duced 44 per cent of the worldÕs commer-
cial ship tonnage, surpassing Japan for the
third year in a row. Over this time, South
Korea has developed highly skilled engi-
neers producing some of the worldÕs most
advanced ship designs in a highly efÞcient
manner. 

However, competition from emerging
low-cost shipbuilding nations such as
China and Vietnam will force the Korean
shipyards to become even more efÞcient
to stay ahead of their competitors. ERP
solutions are being introduced on a large
scale, including process improvement
initiatives. These are only some of the
means that Korean yards have taken on
in order to improve their per formance.
Experience from some of the ERP imple-
mentations has revealed to the yards that
these bundled solutions do not support
their knowledge workers very well. One
of the reasons is that these solutions typi-
cally take a data or application centric
integration approach, offering little or

no support for exception handling and
collaboration.

The second largest yard in Korea, Dae-
woo Shipbuilding and Marine Engineer -
ing Ltd. (DSME), launched a project in
2005 with the objective to develop a work-
ßow production system supporting their
engineers in their daily work. The scope
included the three work processes:
n Vibration Analysis & Design
n Basic Structural Design
n Marketing Design

At the time of writing, all three work
processes have been successfully imple-
mented based on the Brix Foundation,
and are now in production at the yard.

Supporting Best Engineering Practices
at the shipyar d
The implementation of the engineering
support system at DSME is utilising the
Brix Foundation developed by DNV Soft-
ware. The Brix Foundation is based on a
Service Oriented Architecture (SOA) and
consists of several parts, see the Þgure
above. 

The three DSME processes which are
part of the implementation project consist
of both person-to-system and person-to-
person processes. In the Basic Structural
Design process, the project manager (PM)
instantiates the project based on a com-
mon project template (best practice). The
PM then carries out the activity schedul-
ing (deÞning the key events or mile-
stones) and assign resources to the differ-
ent roles deÞned in the template. The

assigned engineers are automatically noti-
Þed about which tasks to carry out and
when these tasks must be completed. The
engineer is provided with a pre-deÞned
process template for the activity to be car-
ried out, which can depend on the con-
text (for example the role of the engineer
or the state of the process).

Document services
It is essential that the engineers have easy
access to all important information based
on the current context. In addition to
data stored in databases, the engineer will
also work with documents. The docu-
ments which are part of the process ßow
will appear as an integrated part of the
application. This is made possible by inter-
facing directly with the enterprise docu-
ment management system or through the
Brix Document Service.

Flexibility
ÔAd hocÕ workßow may be introduced as
part of the solution in order to increase
end user ßexibility. As an example, the
engineer which works on the Basic Struc-
tural Design process always has to carry
out the Rule Scantling activity. For this
purpose, a set of calculation tools (appli-
cations) is provided by the classiÞcation
societies at hand. For the main stream of
projects (designs), these applications are
sufÞcient. But from time to time, a
design needs to be developed or studied
in more detail. For this purpose, the
engineer has to carry out a more
detailed analysis using an application
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The Brix Foundation.
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based on the Finite Element Method
(FEM). During the process analysis
phase, we realised that this behaviour is
an exception to the normal ßow. Rather
than modelling this activity into the stan-
dard ßow of the Basic Structural Design
process, we allow the user to dynamically
add a sub-process to the activity of the
running process when a more detailed
analysis is required. The user can choose
from a set of pre-deÞned templates cov-
ering the majority of expected excep-
tions. In this way, we keep the standard
ßow as clean as possible, and leave the
knowledge worker to decide when a
detailed analysis is required. It is impor-
tant to realise that the ad hoc changes
only apply to the instantiated process
template (running process); the original
template is not changed.

Learning
The changes are saved together with the
process for later evaluation and experi-
ence feedback. If one encounters many
similar changes to the same process, the
process owner may choose to incorporate
these as part of the template process.

Collaboration
During the analysis phase of the Market-
ing Design process at DSME, we soon
realised that it would be very difÞcult to
represent the process with all exceptions
in a workßow context. There were simply
too many exceptions and roles involved.
Rather than trying to Þt all participants
into one common template process, we

introduced the concept of collaboration
described earlier. By introducing a collab-
oration mechanism as part of the frame-
work, we were able to deÞne a much sim-
pler process template. The deviations to
the template ßow are left to be resolved
through the built-in collaboration mecha -
nism instead of explicitly modelled in the
ßow. The mechanism is simple but effec-
tive: by introducing a messaging scheme
which is part of the framework, the engi-
neer can request information at any time
from any workßow participant. The mes-
saging conversations are logged and kept
as part of the process history for later
analysis and learning. Other collaboration
mechanisms Ð such as user notiÞcation in
the workßow inbox, by email, or collabo-
ration services like Microsoft Live Com-
munication Server Ð are also utilised
where appropriate.

Brix Foundation

Brix Workßow Manager
The main design goals when developing
the Brix Workßow Manager functionality
were to develop a system able to handle
complex and interactive person-to-person
work processes involving multiple applica-
tions and long-running transactions. 

Brix Explorer
Brix Explorer is responsible for hosting
the yardÕs applications which are part of
its engineering work process. The applica-
tion related to the chosen activity is
invoked automatically. Information and

operation of the application is based on
the context, for example the chosen activi-
ty and its status. The role of the user may
also be used to introduce context switch-
ing, thereby tailoring the information at
the userÕs hand even more (Explorer tem-
plates).

Brix Project Manager
The Brix Foundation has recently been
considerably enhanced with the objective
to better support engineering work
processes, the latest additions being Brix
Project Manager with functionality sup-
porting project portfolios including plan -
ning and scheduling, and the Brix Rule
System.

Conclusion
When working with knowledge workers
and knowledge intensive organisations, it
is important that BPM implementation
projects adopt a process centric
approach. This will better support per-
son-to-person processes commonly found
in these types of organisations. The solu-
tion should cater for ß exibility while
maintaining the necessary structure
needed for knowledge transfer and expe-
rience feedback. Equally important is to
realise knowledge stickiness and the
human barriers constraining effective
knowledge sharing. Introducing the con -
cept of Best Engineering Practice may
prove valuable to improve knowledge
transfer and ultimately the per formance.

Author: Ole Christian Astrup

Further reading

n Miers, D., Harmon, P., ÔThe 2005
Business Suite Report,Õ Business
Process Trends, October 2005.

n Szulanski, G., ÔSticky Knowledge:
Barriers to Knowing in the FirmÕ,
SAGE Publications, 24 February,
2003.

n Hollingsworth, D., ÔThe Workß ow
Reference Model 10 Y ears OnÕ,
Workß ow Handbook 2004,
Workß ow Management Coalition.
Edited by Fischer, L.

n Astrup, O.C., W¿yen, E., 
ÔA workßow implementation
supporting the commercial ship
design processÕ, Workß ow
Handbook 2006, W orkß ow
Management Coalition. 
Edited by Fischer, L.
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Brix Foundation activities 
in Korea bring life to the 
DNV Software vision and strategy

DNV Software delivers valuable solutions
to its Korean customers, helping them
improve their business performance and
organisational learning.

Daewoo Shipbuilding and Marine
Engineering (DSME)
11 May 2006 marked an important mile-
stone for DNV Software; it was the date
for declaring our Brix W orkßow Manager
ofÞcially in production at Daewoo Ship-
building and Marine Engineering Co. Ltd.
(DSME). The delivered solution is target-
ing the Vibration and Noise Free Design
& Analysis process at the yard.

The event was marked with a meeting
at the shipyard, gathering the process end
users and managers as well as the head of
the Engineering & Technical Division at
the yard, Vice President Y.M. Lee. The
Brix Workßow solution has been very well
received by the engineers and the respon-
sible managers. DSME has high expecta-
tions of the system.

ÒTodayÕs event is an important one as,
if the new system proves efÞcient and ben-
eÞcial to our technical work, we will seek
to introduce Brix into the rest of the

departments at the Technology Division,
covering all of the design work at the
yard,Ó said Y.M. Lee at the gathering.

DNV SoftwareÕs solution, now being in
production, provides a Brix show-room at
the yard. Given a successful implementa-
tion, the solution will be discussed and
demonstrated at numerous meetings.
Making sure this primary deliverable is a
success will be the best way DNV Software
can support Y.M. Lee in his ambition to
spread Brix throughout the DSME organi-
sation.

DSME also stated their gratitude
towards DNV Software for its continuous
support and effort in delivering to expec -
tations. Special thanks went to the devel-
opers in the project, all of whom have
worked in a dedicated manner to reach
this important milestone. At the time of
printing, the two other work processes
covering the Basic Structural and Market-
ing Design activities are also being put
into production at the yard.

As part of the project, DNV Software
has also trained four software engineers
from DSME in the Brix Workßow API,
focusing on how to develop workßow

The Brix Explor er envir onment.
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applications on top of the Brix Founda-
tion. The purpose of the training is to
bring DSME up to speed on maintaining
the delivered solution by themselves. In
the future, DSME plans to extend the use
of Brix Workßow within their organisa-
tion.

Samsung Heavy Industries (SHI)
DNV Software delivered the Brix Work-
ßow Planner Pilot to SHI on 13 March
after a two-month pilot project. The 
pilot successfully demonstrated function-
ality covering all the main SHI require-
ments:
n Project Management
n Project Plan/Event Scheduling
n Activity Scheduling
n Individual Scheduling System
n Checklists
n Linking Planning and Process Manage-

ment

The pilot project was Þnished with a one-
day workshop at SHI on the island of
Geoje, Korea. At the workshop, DNV Soft-
ware demonstrated the pilot functionality
to engineers and managers from SHIÕs

Marine Research Institute, responsible for
carrying out all basic design and related
analysis tasks for all vessels delivered by
SHI. They were impressed by the rich
functionality delivered by DNV Software
in a very short time. SHI will now internal -
ly evaluate the potential for using Brix
Workßow for their engineering activities
covering all design disciplines.

Daewoo Shipbuilding and Engineering
Company (DSEC)
DSEC is an engineering design company
fully owned by Daewoo Shipbuilding and
Marine Engineering (DSME). DSEC has
around 150 engineers, and sells basic
design engineering and production draw-
ings to other shipyards worldwide. 

DNV Software has carried out Phase 1
of an implementation project for DSEC
during the period AprilÐSeptember 2006.
The aim of Phase 1 is to provide DSEC
with an engineering management tool
covering all their design programs. The
project uses Brix Foundation and Brix
Project Manager to plan and manage all
DSECÕs design projects, including engi-
neering tasks and design programs. 

A design program typically involves
more than 400 drawings with inter-
dependencies with respect to both time
and information. A business process tem-
plate (list of activities) is associated with
each drawing, adding up to more than
1,000 activities to manage within a single
project. One of the main DSEC require-
ments is to be able to predict the projectÕs
critical path (the chain of inter -dependent
tasks with the longest overall duration,
determining the shortest time to complete
the project). 

In addition to the project planning and
scheduling, the solution also includes
seamless integration of all project docu-
ments (letters, faxes, e-mails, reports etc.).
NotiÞcation and work progress reporting
is also part of the delivered solution.

Author: Ole Christian Astrup

DNV Softwar e is currently carrying out several strategic
projects in Kor ea, building on its vision and long-term
strategy: ÔState-of-the-art engineering softwar e integrat -
ed with workß ow solutions of fering an enhanced envi -
ronment for good business performance, quality contr ol
and continuous lear ning within the organisation.Õ

From left: DNV Softwar e Project Dir ector Ole Chr . Astrup, Regional
Manager for Kor ea and Japan C.S. Lee, DSME Vice President S.G. Lee,
DSME Team Leader H.W. Suh, and DSME Project Manager K.P . Park.

Regional Manager for Kor ea and Japan C.S. Lee (left) signed the
agreement with V ice President Sung-Soo Shin fr om DSEC.



Enterprise risk management survey:

The winner takes it all
DNV Consulting has carried out a survey among 17 top
managers (CEOs, MDs and CFOs) of operators and licence
holders in the North Sea r egarding enterprise risk man -
agement. Her e are some of the key Þ ndings, and Shell
NorwayÕs Managing Dir ector, Johan Nic. VoldÕs thoughts
on enterprise risk management in practice. 

Higher oil and gas prices do not necessari-
ly make it any easier for individual compa-
nies to succeed. Rather, the rules have
changed, the stakes are higher and not
winning the upside is the biggest risk. 

ÒWe see that all respondents are active-
ly seeking risks in the traditionally strong
risk management areas of the oil and gas
industr y, i.e. in exploration and Þeld
development; and we see some strong
practices of managing Þnance and market
risks,Ó says Magne T¿rhaug, Director in
DNV Consulting.

ÒHowever, many participants in our
study conÞrm that their focus is more on
avoiding mistakes than on capturing
opportunities. Risk management is usually
perceived as a loss prevention mechanism
or as part of a defensive strategy. Now that
access to new acreage is the most impor-
tant business driver, a more aggressive risk
strategy is vital,Ó he says.

DonÕt put all your eggs in one basket
ÒLet me give an example,Ó he says. ÒA port-
folio of risks makes it easier to strike the
right balance in terms of assuming risks to
capture opportunities. If you have just one
Þeld in one countr y, your risk may be too
high. Several foreign or smaller operators
tell us that they see this as a particular
challenge in Nor way; it has been difÞcult
to build a robust portfolio of prospects
which could enable a balanced risk expo-
sure.Ó He concludes, ÒA good strategy
makes clear the types of risks a company
can assume to its own advantage, the mag-
nitude of the risks it can bear, and the
returns it demands for bearing them.Ó

Most companies have enterprise risk
management in place
The survey shows that:
n Nearly 90 per cent of the companies

have a risk management policy in place.
n Most companies have deÞned risk cate-

gories and methods for addressing risk.

n Close to 90 per cent of the respondents
strongly believe that it is acceptable to
voice risks in their organisation and
have used risk assessments to stop unac-
ceptable activities.

n Improving decisions and value creation
Ð and not pure compliance Ð is the
prime reason for undertaking enter -
prise risk management implementation.

Reality, however, kicks in. Getting a real
overview of a vast and complex oil and gas
company and the risks it faces is tough.
Making it comprehensible, manageable
and actionable is even tougher. Ensuring
that the organisational set-up facilitates
decision making at the right levels is cru-
cial to manage the link between opera-
tional risks and strategic risks.

Some dif Þculties
The survey shows some elements that are
difÞcult:

n One in four companies have not estab-
lished arenas and fora for treatment of
risk pictures.

n One in three companies report that
operational risks inßuencing strategic
goals are not escalated adequately
throughout the organisation.

n 70 per cent of the companies have a risk
register but only 65 per cent present
their risk picture to their Board of
Directors and only 55 per cent to other
stakeholders.

n Half the companies interviewed are not
satisÞed with their implementation of
risk management, and more than half
of the respondents see obstacles to
enterprise risk management implemen-
tation in their organisation.

Author: Kristian Lind¿e
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ÒEnterprise risk management pr ovides the
framework for achieving a balance between
taking the right risks and minimising the
remaining ones,Ó says Magne T¿rhaug,
Director in DNV Consulting.
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Korea Gas Corporation to use
Safeti for QRA of gas plants
DNV Softwar e is pleased to announce that the Resear ch
Centre of the Kor ea Gas Corporation (KOGAS) has r ecent-
ly pur chased Safeti for use in QRA of its gas plants,
along with a number of inter nal r esearch projects
focused on plant and operational modiÞ cations for safe -
ty performance impr ovement.

KOGAS was established by the Korean
government in 1983. With almost 3,000
employees, KOGAS has grown to become
the worldÕs largest LNG importer with
annual revenues in excess of 11,000 bil-
lion KRW. As KoreaÕs sole LNG provider,
KOGASÕ mission is to provide clean, safe,
and convenient energy to its people, pro-
viding an excellent value-match with
DNV.

In keeping with this promise, KOGAS
operates three LNG terminals and a
nationwide pipeline network spanning
2,579km, ensuring a stable supply for the
nation. KOGAS imports LNG from
around the world, supplying to power
generation plants, gas-utility companies
and city gas companies throughout
Korea. In addition, KOGAS is heavily
involved in:

n Production and supply of natural gas 

n PuriÞcation and distribution of gas-
related by-products 

n Construction and operation of produc -
tion facilities 

n Exploration, import and export of natu -
ral gas for domestic and overseas mar-
kets

Building on its accumulated experience
and expertise, KOGAS actively develops
new technologies, expands its business
scope, and participates in foreign proj-
ects in order to realise its goal of becom-
ing a world-class integrated energy com-
pany.

The main users of Safeti are located in
the Safety Research Group, part of the
Technical Consulting and Support Depart-
ment within the R&D Division. The leader
of the group, Dr Shin Gyu Oh, is an
expert in the areas of QRA and safety in
the Korean gas industry. The group will be
using Safeti on a range of applications,
both for internal research and external
safety management and compliance pur-
poses. 

Dr Oh and his colleagues are active in
the Þelds of hazard evaluation and man-
agement. Safeti will be one of the tools
they use to help them assess the poten-
tial risks associated with a range of
KOGAS operations. This will include
assessment of the risks posed by a num-
ber of production and supply facilities, as
well as quantitative risk assessment in
general support of the operational deci-
sion making process.

ÒWe are very pleased that Dr Oh and
KOGAS have selected Safeti as their QRA
tool. With their expertise in LNG and
knowledge of the Korean market, we see
them as an extremely valuable addition
to the Safeti user community. With the
global importance of LNG as an energy
source and the strategic position KOGAS
has in its use in Korea, we hope this will
encourage others to standardise on
Safeti for their LNG QRA needs,Ó says Dr
Ky Soo Kim, General Manager of AID
Corporation, which is DNV SoftwareÕs
Safeti agent in Korea.

Author: Nic Cavanagh



Third phase of joint industr y
project on ßashing liquid jets and
two-phase droplet dispersion
The thir d phase of a joint industry pr oject (JIP) on ßash-
ing liquid jets and two-phase dr oplet dispersion was
recently kicked of f by DNV Softwar e. The aim of the
project is to incr ease the understanding of the behaviour
of ß ashing liquid jets, and to impr ove the pr ediction of
droplet atomisation and rainout.

Project management, theory and software
development will be carried out by DNV
Software, while experimental work will be
carried out by Cardiff University (small-
scale experiments) and INERIS (large-
scale butane experiments).

Background
Many accidents involve two-phase ßashing
releases of hazardous chemicals into the
atmosphere. Rainout results in reduced
concentrations in the remaining cloud,
but can also lead to extended cloud dura-
tion because of re-evaporation of the
rained-out liquid. For accurate hazard
assessment, one must accurately predict
both the amount of rainout and re-evapo-
ration of the cloud.

Previous Þ rst and second phases 
of JIP
The Þrst phase of the JIP (ref. 1) was
sponsored by DNV Software, HSE,
ExxonMobil and ICI Eutech. It involved
a detailed literature review on ßashing
liquid jets and two-phase droplet disper-
sion, and served to establish the state-of-
the-art and provide recommendations.
The review considered models and vali-
dation data for the sub-processes of
droplet atomisation (including oriÞ ce
characteristics), atmospheric expansion
to ambient pressure, two-phase disper-
sion, rainout, pool formation and re-
evaporation.

The second phase of the JIP (ref. 2, 3)
was sponsored by DNV Software, Arkema,
Gaz de France and RIVM. It served to
implement and further validate/test the
recommendations from Phase I. This
involved the performance at Cardiff Uni -
versity of scaled two-phase experiments
with water for conditions representing low
to high superheat. The experiments meas-

ured velocity and droplet size distributions
close to the oriÞce (hence post-expansion
data). A criterion was derived for the tran-
sition between ÔlowÕ and ÔhighÕ superheat
(non-ßashing jets and fully ßashing jets),
and droplet size correlations were pro-
posed in the regimes of mechanical break-
up, transition to ß ashing and fully-ßash-
ing. Recommendations were made for the
droplet size distribution (in all regimes),
and the critical size of the droplet below
which no rainout occurs. The new formu-
lation was compared against a range of
other droplet size and rainout correlations
published in the literature, in conjunction
with validation against an extensive set of
experiments.

Third phase of JIP Ð additional
experiments and further impr oved
modelling
The objectives and conÞrmed scope of the
third phase are as follows:

n Additional scaled water experiments at
Cardiff University (Wales, UK) includ-
ing measurements of dense sprays
across the full relevant range of super-
heats.

n Large-scale butane experiments by
INERIS (France). These will ensure
more realistic scenarios and that
derived droplet size correlations are
accurate.

n Model validation and model improve -
ments by DNV Software. This will
include added validation from the
above scaled and large-scale experi-
ments and further reÞnement of
droplet size correlations. It would also
include simultaneously modelling of a
range of droplet sizes (droplet parcels)

Process
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and distributed rainout (rather than
rainout at one point) to further
improve the rainout prediction. It also
includes further improvements to pool
and dispersion modelling after rainout.

n Scoping and planning for potential fur -
ther work.

The sponsors currently conÞrmed for the
above scope of work are DNV Software,
Gaz de France, Hydro, RIVM, and Statoil.
The work on this commenced in Septem-
ber 2006.

Additional sponsors are currently being
sought for an extension of the above
work. This would include additional
scaled experiments for butane, hexane,
and possibly also LNG and gasoline, to
ensure that the derived droplet size corre-
lations are also valid for other chemicals
than water (with Þne-tuning of the corre -
lation as necessary). 

Phase III sponsors would have immedi-
ate access to the Phase II results. This
includes complete documentation and
access to the new versions of the DISC,
ATEX, UDM models including improved
droplet and rainout modelling. Following
the Phase III work, it is the intention to
implement the latest version of these mod-
els in a future version of Phast and Safeti.

Please contact the author in case you
wish further information or are interested
in sponsoring this work.

Author: Henk Witlox

Modelling of dr oplet dispersion, rainout and r e-evaporation in Phast and Safeti.
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Parametric sensitivity analysis of
Phast dispersion calculations
Recent changes to Fr ench legislation, concer ning the pr e-
vention of technological risk, r equir e industrial sites to
calculate an ef fect distance for dif fer ent accident scenar -
ios, based on a detailed pr obabilistic risk assessment. 

The effect distances shall be used to
establish strict land use planning guide-
lines in order to mitigate the effects of
residual risks after all reasonable preven-
tive measures have been taken. These
land use guidelines are elaborated at a
local level, and consist of consultation
with all stakeholders. The guidelines
include restrictions on future construc -
tion in medium-risk zones surrounding

sites, and the possibility of forced expro-
priation of home owners in areas with a
high level of risk.

This debate on land use planning
around industrial sites is politically sensi-
tive. It is important that the safety perime-
ters resulting from risk assessment studies
are based on the best scientiÞc knowledge
available, and that the level of uncertainty
is minimised. 

Reducing uncertainty in dispersion
modelling 
A signiÞcant contribution to effect dis -
tance calculations comes from the mod-
elling of atmospheric dispersion, particu-
larly of the accidental release of toxic
products. One of the most widely used
tools for dispersion modelling in France
is Phast. This software application is
quite ßexible, allowing the user to alter
values for a wide range of model parame-
ters. Users of the software have found
that simulation results may depend quite
strongly on the values chosen for some
of these parameters. While this ßexibility
is useful, it can lead different users to cal-
culate effect distances that vary consider-
ably even when studying the same sce-
nario. 

The Institute for an Industrial Safety
Culture (ICSI) shall sponsor a research
project aiming at improving knowledge
about the modelling of accident scenarios
and the parametric sensitivity of disper-
sion modelling tools (and in particular
Phast). A planned deliverable of this work
is a report providing recommendations on
source/hazard characterisation, and on
criteria for selecting parameter values in
different release scenarios. Another more
general aspect of the work will investigate
the impact of uncertainty in dispersion
modelling on public decision making con -
cerning land use planning. 

This research is primarily Þnanced by a
number of ICSIÕs industrial partners,
including Rhodia, TOT AL, SanoÞ-Aventis,
Air Liquide and Arkema. Companies that
are specialised in risk assessment studies,
including T echnip, URS and IRSN, shall
also participate in the project, which DNV
Software is associated with. The research
will be a part of a PhD thesis carried out
by the Laboratoire de GŽnie Chimique de
Toulouse.

Authors: 
Nadine Gabas (Laboratoire de GŽnie Chimique
de Toulouse)
Eric Marsden (ICSI)
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Institute for an
Industrial Safety
Culture

The Toulouse-based Institute for an
Industrial Safety Culture (ICSI)
works to improve safety in industry
and to promote debate between
high-risk companies and civil
society. ICSIÕs members include large
industrial groups, academic and
research organisations, trade
unions, and local and regional
government bodies, primarily in
France. The Institute has three types
of activity:

n Education and training: Master
level course and professional
training

n Interdisciplinary research on
safety-related topics, in close
collaboration with industry

n Work and discussion groups on
various topics related to risk
management and acceptance. 

www .icsi-eu.org

Laboratoire 
de GŽnie Chimique
de Toulouse

Laboratoire de GŽnie Chimique was
created in 1965 and became part of
the Centre National de La
Recherche ScientiÞque (CNRS) in
1973. It is also linked to two
universities in T oulouse: Institut
National Polytechnique de T oulouse
(INPT) and the Paul Sabatier
University .

Research is carried out in diverse
scientiÞc areas, including reaction
engineering, mixing and separation
processes, interface and particle
interactions, electrochemistry ,
materials, process systems
engineering and industrial
engineering. In these areas, more
than 200 researchers, engineers and
technicians search for solutions and
improvements in order to satisfy
the needs of the process industries.

http://lgc.inp-toulouse.fr
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PhastFX linked to Visual Flow
design tool
With the goal of making pr ocess safety a mor e mainstr eam activity , 
DNV Softwar e and SimSci-Esscor have developed a link between Phast FX

and V isual Flow . The link allows pr ocess engineers to quickly and easily
estimate a wide range of ß ammable ef fects during design work.

PhastFX, a subset of Phast, contains the
major ßammable including jet ßame, pool
Þre, BLEVE, and the explosion models.

Visual Flow provides engineers with 
a state-of-the-art tool for designing, docu-
menting, and modelling safety systems,
pressure relief networks, and general
plant ßuid-ßow systems. Applications
include relief networks, systems contain-
ing any conÞguration of multiple ß ares,
relief valves, knock-out drums, and loops.

The process industries are being chal-
lenged by regulatory agencies to check
the safe operation of their plants. A stan-
dard requirement of this assessment is
often a comprehensive model of ßare
relief systems of the plant with full docu-
mentation of network structure, control
systems/strategy, and maximum relief
rates capacity. Visual Flow is designed to
address this need, and improves the 
productivity of teams assigned to com-
plete this task either as part of a new
design, a plant revamp, or an on-going
operation. With the link between PhastFX

and Visual Flow, users can pass stream
information at the base of the ßare to
PhastFX for initialising one of its jet ß ame
routines. Additionally , users can make
estimations for other ßammable scenar-
ios including pool Þre or BLEVE, or a
calculation of various vapour cloud
explosion scenarios.

The key beneÞt for Visual Flow users is
that they can now quickly and accurately
consider key process safety issues early in
the design phase. Visual Flow users will
also tap into the collective process safety
experience of thousands of Phast users
worldwide. By combining the expertise of
SimSci-Esscor and DNV Software, process
engineers will achieve:
n Safer designs and operation 
n Faster regulatory documentation and

compliance 

n More efÞcient ßare network modelling 
n Reduced capital cost
n Reduced operating cost

Author: Mike Johnson

For more information on Visual Flow, 
PhastFX or the link between them: 
www.simsci-esscor.com

Orbit Onshore
Chinese version
released

Orbit Onshore, the comprehensive inspec-
tion optimisation software tool for onshore
chemical and petrochemical facilities, has
been developed by DNV Software in simpli-
Þed Chinese.

The Chinese version is in sync with the
latest version of the software. The detailed
Orbit Onshore electronic documentation 
is also available in Chinese. The Chinese
language version of Orbit Onshore follows,
and aims to further support, DNV Soft-
wareÕs strong growth in the Chinese
market.

New features introduced in this version
of Orbit Onshore, in English, Chinese and
French, include additions and improve-
ment to modelling, reporting and data
handling.

Orbit Onshore helps you:
n Improve safety and reliability
n Reduce inspection costs
n Assess plant risks using qualitative, semi-

quantitative or quantitative analysis
n Identify critical contributors to risk
n Optimise inspection inter vals and

methods.



The impact of IACS Common
Structural Rules

What is CSR and why CSR?
Many of the existing rules of IACS Class
societies are largely prescriptive, and a
result of an evolution from purely empir -
ical requirements to a combination of
empirically and theoretically derived
requirements that compensate for the
limitations of solely experience-based
rules.

The new Common Structural Rules are
a welcome initiative for the industry, as
they have been developed using a consis-
tent engineering approach that applies
advanced analytical and numerical meth-
ods based on engineering Þrst principles
to establish the requirements. This is in
line with how the DNV Rules have been
formulated for a long time already. In
short, CSR may be summarised to yield
the following characteristics:
n Rules covering structural requirements

for bulk carriers and tankers.
n A Rule set utilising state-of-the-art com-

putational methods for more extensive
direct strength calculations (Finite Ele-
ment Analysis).

n Vessels built to CSR shall have overall
safety of the hull structure equivalent to
or better than that currently achieved
by any current rules by any Class society.

The reason for introducing CSR may be
summarised as follows:

n To obtain improved control over the
minimum safety level during the opera-
tional phase.

n To eliminate competition between class
societies with respect to structural
requirements and standards.

n To employ the combined experience
and recourses of all IACS societies to
develop a single standard, or set of
Rules.

n To ensure that a vessel meeting this new
standard will be recognised by the
industr y as being at least as safe and
robust as would have been required by
any of the existing Rules.

BeneÞts of CSR
The new Common Structural Rules repre-
sent a signiÞcant step forward in the estab-
lishment of technical standards that will
result in a new generation of robust, safe
ships.

In summary, the new Rules offer sever-
al obvious beneÞts for the shipping
industr y:
n The new Rules will allow shipbuilders

and designers to work with one com-
mon set of Rules, instead of one set
from each class society. All IACS soci-
eties will cooperate to maintain a single
Rule set.

n More transparent technical background
of the Rules.

n The intention of the new Rules is to
encourage the design and construction
of robust oil tankers and bulk carriers to
eliminate competition on scantlings. 

n CSR-compliant ships will be designed to
rigorous analytical criteria.

n Extensive prescriptive requirements
have been put into effect with respect to
the application of the new CSR and the
manner in which the central Þnite ele-
ment analysis is undertaken, so that con-
sistency in application and common
scantlings result.

n Stringent and clariÞed requirements to
critical areas. 

n The minimum fatigue design life has
been upgraded from the 20-year world-
wide trading to 25-year North Atlantic
wave environment.

n The Rules include design standards for
the net scantlings of a vessel, meaning
that the renewal thicknesses for the in-
service time is checked and known at
the newbuilding stage.

n The corrosion additions that have 
been established take into account the
location and the environment to which
the structural memberÕs surface is sub-
jected.

New Nauticus softwar e with unique
support for CSR
The new Rule requirements for bulk

Maritime

Mor e robust ships ar e being built as a consequence of CSR. CSR are now in for ce for both bulk carriers and oil tankers.
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Loads generated automatically fr om CSR.

The Inter national Association of Class SocietiesÕ (IACS) Common
Structural Rules (CSR) enter ed into for ce on 1 April 2006. The
new standar d applies to all bulk carriers, single or double side,
equal to or above 90 metr es in length, and to all double hull oil
tankers equal to or above 150 metr es in length.

carriers and oil tankers introduce a radical
shift towards more computerisation of the
rule formulations and structural assess-
ment. Hence, good software support is
critical for any classiÞcation society to pro-
vide timely and rational support to ship-
owners, designers and shipbuilders. As a
response to this, DNV SoftwareÕs well-
established Nauticus Hull program has
undergone a major upgrade to provide
efÞcient support for the new Rules.

Nauticus Hull is a powerful software
package for the design and strength
assessment of ship structures. It provides
a highly efÞcient environment for ship
design, with capabilities ranging from
simpliÞed rule-check and scantling cal-
culations to advanced tools for extended
calculation procedures, including wave
load and Þnite element structural ana-
lysis.

In January 2006, DNV was the Þrst
company to launch complete software
support for CSR for oil tankers. During
April 2006, DNV again made a new
release of its Nauticus Hull software, thus
again being Þrst, this time with software
support for the new rules for both ship
types. 

The software has been developed in
close cooperation with major shipyards to
ensure it supports the design process in a
most efÞcient way. Therefore, the software

has been developed not only focusing on
cutting modelling and input time, but
rather cutting the total design and
approval time. 

Especially, new tools have been devel-
oped to make Þnite element analysis more
efÞcient through automated post-process-
ing and code-checking, as well as genera-
tion of loads, net scantlings and boundary
conditions.

Practical consequences of CSR
The IACS Common Structural Rules for
bulk carriers will provide beneÞts for both
shipyards and owners. The new Rules will
result in more robust ships, with an
increase in steel weight.

The CSR for bulk carriers will provide
beneÞts for the shipyards in terms of the
number of Rule sets and software pack-
ages they need to become familiar with.
Whereas the existing regime provides ten
sets of Rules, the new regime will provide
only one. Another effect of common
Rules is to avoid the chance of the classiÞ-
cation societies being played off against
each other in a process that could lead to
unsafe scantling optimisation. The appli-
cation of the CSR to existing designs
shows that there will be changes.

The CSR will inßuence steel weights
and design details. Compared to current
DNV designs, typical increases are in the

range of 3Ð4 per cent and occasionally
even somewhat higher.

The change in steel weight and scant-
lings depend on the size of the vessel, type
of proÞles used and degree of high tensile
material. In general, the majority of the
changes are seen in the cargo hold region
and, to some degree, the forward region
of the vessel. For the cargo hold region,
the new Rules are seen to give a slight
increase in hull girder sectional modulus
Ð mainly due to the new Ultimate Limit
State check. 

Further it can be noted that certain
increase in deck longitudinals, plate thick-
ness of lower stool, lower part of hopper
plating, inner bottom, side shell plating,
bottom plating, and webframe plating due
to buckling and yielding, and side and
bottom longitudinals due to fatigue can
be expected. 

It is further seen that, although high
tensile material may be used, this cannot
be fully utilised in areas dominated by
dynamic stresses due to the higher fatigue
standard. This is particularly so for NV36
steel. A typical example is the deck area,
where the dynamic loads account for two
thirds of the total loading and, conse-
quently, the fatigue requirement limits the
allowable stress level.

Author: Erik Hansen

Cargo hold with integrated meshing.
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Nauticus Hull new release
The IACS Common Structural Rules (CSR) for oil tankers and bulk
carriers will r esult in mor e robust ships being built. The new CSR
have imposed additional r equir ements for str ength assessment, as
the number of load cases to be consider ed has seen a dramatic
increase in numbers. These factors have all contributed to the need
for a new type of ß exible and powerful softwar e solution which 
can maintain the pr oductivity among ship designers and yar ds.

DNV Software is conÞdent that the Sep-
tember version of Nauticus Hull can satis-
fy these requirements. This upgrade of
Nauticus Hull has brought for ward a sig-
niÞcantly more user-friendly system com-
pared to the traditional modelling envi -
ronment, where multiple graphical user
inter faces and programs were involved to
obtain the desired results. Moreover, the
system is able to handle the signiÞcant
number of load cases imposed by the new
rules, with an intuitive and user-friendly
inter face which allows the user to trans-
pose multiple load deÞnitions for individ -
ual ship compartments into the strength
assessment environment available in
GeniE.

This enhancement has been achieved
by incorporating GeniE and Nauticus Hull
into one common framework. GeniE has
traditionally been a modelling and analy-
sis tool for offshore structures; it has
undergone a signiÞcant upgrade to
accommodate the requirements needed
for maritime structures. In addition to the

new modelling features, the user will also
beneÞt by having integrated meshing and
automatic application of the rule loads
available in the same workspace. This
enables the user to iteratively perform
strength assessments and generate results
far more efÞciently than in the past.

The beneÞts can be summarised as fol-
lowed:
n New tool for deÞning compartments in

the whole length of the vessel
n New tool for deÞning compartment

loads and global loads
n New 3D modelling and strength assess-

ment environment by use of GeniE
n Excellent transition from Computer

Aided Design (CAD) to Computer
Aided Engineering (CAE)

n New workßow using Brix Explorer
which efÞciently integrates Nauticus
Hull in an enterprise design solution

By integrating our common ship server
tool which manages the compartments

data and loading deÞnitions with the
Þnite element technology found in GeniE,
DNV Software is now able to offer a solu-
tion which will be welcomed by the indus-
tr y for years to come.

As more and more of the rule require-
ments are supported by new features in
Nauticus Hull, the ship design quality will
also have an impact on ships in service.
When properly operated and maintained,
the life-span repair and maintenance costs
should be reduced and the quality safety
margins increased.

With the new net thickness require-
ments, the owner can easlily determine
the wastage allowance prior to contracting
the vessel and use it to determine if
ownerÕs extras are to be added. As all the
calculations performed during the new -
building assessment are on the net scant-
lings, no further calculations are required
to be performed in service to determine
the allowable wastage.

Author: Erik Hansen
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CCS purchases Nauticus
DNV Softwar e is to supply the China ClassiÞ cation Soci -
ety (CCS) with the Nauticus softwar e. This is a further
indication of ChinaÕs technological advance.

A member of IACS, CCS is a central player
in the fast-growing Chinese shipbuilding
and shipping industries. CCS will use Nau-
ticus at the Rules and Research Institute
in Shanghai.

ÒCCSÕ investment in Nauticus repre-
sents a landmark in Chinese shipbuilding,
signalling the turn towards novel ship
designs that we are experiencing,Ó says
¯ystein Goks¿yr, Regional Manager 
DNV Software Greater China. ÒWe wel-
come CCS to a fast-growing user associa-
tion, already including clients such as
Marine Design & Research Institute of
China (MARIC) and Shanghai Jiaotong
University.Ó

While Chinese shipbuilding has long
concentrated on developing standard ship
designs, there is a current trend for devel-
oping innovative and signiÞcantly larger
ships such as ultra large container carriers
and very large crude oil carriers.

A central issue for novel ship design is
the need for direct assessment of hydro-

dynamic loads, motions and structural
strength. Often called Direct Strength
Assessment (DSA), this calls for advanced
hydrodynamic software; DNV SoftwareÕs
world-leading tools are in demand.

DNV Software has developed hydro-
dynamic software for the maritime and
offshore industries for more than 35 years.
The well-known Wadam and Wasim soft-
ware are results of joint industry projects
in close co-operation with major research
and industry players such as Massachusetts
Institute of Technology (MIT).

Together with engineers from MARIC,
Shanghai Merchant Ship Design and
Research Institute (SDARI), Dalian Ship-
yard, China Ship Development & Design
Centre, Wuhan University and Jiangsu
University, CCS engineers attended a Nau-
ticus Hull Wave Load course at the DNV
Academy in Shanghai in June.

Author: Stuart Brewer
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¯ystein Goks¿yr , Regional Manager 
DNV Softwar e Greater China.



Vikings on the move:

New technology in testing old ships
The Museum of Cultural History in Oslo considers to move
the mor e than 1,000-year -old V iking ships thr ough Oslo to
a new museum on the other side of town. DNV assists the
museum in pr eparing a basis for decision making.

The Viking ships from the Tune, Gokstad
and Oseberg discoveries, all of which
contained rich burial goods, were built
in the 9th and 10th centuries and are
among NorwayÕs foremost cultural mon-
uments. They are on display in the
Viking Ship House at Bygd¿y (Oslo),
which is NorwayÕs most visited museum
and a part of the Museum of Cultural
Histor y.

Eighty years after the Þrst part of the
exhibition was opened, the number of
visitors to this museum has increased
10Ð15-fold, with more than 200,000 visi-
tors in July and August every year.

Expected to be worst case
DNV has conducted a strength analysis of
the Oseberg ship, which is the most fragile
of the three Viking ships in the museum.
The Oseberg ship on exhibition was put
together from more than 2,000 pieces
after being excavated in 1904. The analy-

sis of this ship was expected to represent a
worst case for the conditions of the three
Viking ships.

Finite element model established
A Þnite element shell model of the Ose-
berg Viking Ship was established for
strength analyses. The geometry was taken
from available scan results, providing 3-D
coordinates along each board of planking
in the ship. The material properties of the
archaeological oak were assessed based on
laboratory tests of available test specimens,
data from the literature and engineering
judgement.

The material was divided into three dif-
ferent categories according to quality.
Based on visual inspection carried out in
cooperation with the staff at the museum,
the properties of the different categories
were assigned to different parts of the
Þnite element model of the ship. In addi -
tion, a relatively large number of existing

through-thickness cracks were modelled by
splitting up the connections between adja-
cent Þnite elements in relevant positions.
The contribution from the internal fram -
ing to the global strength and stiffness of
the ship was ignored due to a large num-
ber of cracks and lack of effective connec-
tion between the frames and the planking.

Impr oving the support
The ship is continuously supported along
the keel, and in addition around ten indi -
vidual support pillars on each side con-
tribute to carr y the weight. Although these
support pillars are essential to prevent the
ship from collapse, they provide concen-
trated loads on the planking with associat-
ed stress concentrations.

During the 80 years on display, a grad-
ual weight transfer from the keel to these
pillars has taken place as a consequence of
long term deformations. In-Þeld measure-
ments of the loads in some of the pillars,

Maritime
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ÒBetter than fear ed,Ó says DNVÕs project manager T orfinn H¿rte, using moder n technology in
the analysis of the old ships.

The Oseberg V iking ship is among NorwayÕ s
for emost cultural monuments.



and also of load versus deßection were
obtained by jacking the pillars a few mil-
limetres up from the ß oor. The results
were compared with similar results from
the Þnite element model, for veriÞcation
purposes. It has been recommended to
improve the permanent support of the
ship.

Handle with car e
The model has also been used to analyse
some examples of accidental events, and
various examples of undesirable events that
could be a consequence of preparing the
ship for transportation and of transporting
the ship to a different location in Oslo.

The model can be used to document
how unloading of highly stressed areas
can be achieved by introducing additional
supports underneath the ship. This is rele-
vant not only when the ship is on perma-
nent display, but also in the case of trans-
portation to a new location.

Furthermore, the model can be used to
establish tolerances related to the ship
handling and transportation, where the
main philosophy is that the ship must be
handled in such a way that the stress level
is always favourable compared with the
stress level in the present situation.

Better than expected
The preliminar y conclusion of DNVÕs
analysis says: ÒMoving the Oseberg ship
will involve a limited risk of failure provid -
ed the ship is given extensive support dur-
ing transport and is handled within
deÞned limits, and provided no accidents
occur.Ó

ÒThe ship is in better condition than
expected, although the wood in it is much
weaker than new wood,Ó says DNVÕs proj-
ect manager TorÞnn H¿rte. ÒWe have
focused on the load carrying parts of the
material in the ship, whereas the report
does not conclude anything about locally

weaker parts that are glued, made up of
splinters, and suchlike.Ó

Overall risk assessment
In addition to the strength analysis, an
overall assessment is currently being con-
ducted of the risk related to moving the
artefacts from the Viking ship discoveries.
The security and storage factors, visitor
arrangements and opportunities that may
emerge from putting the Viking ship
treasures into a new context Ð profession-
ally and experience-related Ð are also
important.

ÒAll kinds of imaginable factors must be
considered and weighed against one anoth-
er Ð both advantages and disadvantages,Ó
states the museum in a press release.

Author: Harald BrŒthen

For more information contact:
TorÞnn.Horte@dnv.com
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DNV has conducted a str ength analysis of the Oseberg ship by using DNV Softwar eÕs Sesam product suite.
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During 2006, DNV Softwar e and DNV Maritime arranged
a number of one-day seminars for the Chinese shipbuild -
ing industry on the brand new Nauticus Hull softwar e
with support for Common Structural Rules (CSR). This
marks the starting point for DNVÕ s effort to scale up its
worldwide activity to assist clients in implementing the
CSR for bulk carriers.

Even though the IACS Common Structur-
al Rules (CSR) came into force on 1 April
2006, there is still a competence gap in
the industr y on how these new Rules
should be applied in practical ship design.
With DNVÕs strong domain expertise in
the bulk carrier market, and China the
fastest-growing shipbuilding nation for
bulk carriers, it was natural to arrange the
Þrst CSR bulk training at the DNV Acade-
mies in Shanghai and Dalian.

Driven by the requirements of the new
Rules, Nauticus Hull developed by DNV
Software has yet again undergone a major
upgrade to provide efÞcient support for
the new CSR. 

ÒThis upgrade of Nauticus Hull pro-
vides a signiÞcantly more user-friendly sys-
tem than the traditional modelling envi -
ronment in Nauticus Hull, where multiple
graphical user interfaces and programs
were necessary to obtain the desired
results,Ó says Erik Hansen, DNV Software
Product Manager for Nauticus. ÒDNV Soft-
ware is conÞdent in this new design
approach, and we plan to extend it for the
CSR for tankers during 2006.Ó

The Þrst training took place in April
this year, with one-day seminars held on
the CSR for bulk carriers for yards and
design ofÞces throughout China. Partici-
pants noted that DNV, through the semi-
nars, demonstrated in-depth knowledge of
the new Rules. Also, the participants
appreciated that Nauticus Hull software
now provides unique support for the CSR
for bulk carriers, reßecting the experience
gained by the successful version for CSR
for oil tankers already recognised by users
worldwide.

More than 50 participants were given
an overview of the new Rules in June,

along with a Þrst introduction to the
brand new Nauticus Hull software sup-
porting CSR for bulk carriers.

As a follow-up to these initial courses,
another round of two-day training was
arranged in July. This time there was more
focus on practical exercises using the Nau-
ticus Hull software, demonstrating how it
can be used as an effective support for
hull design according to CSR for both oil
tankers and bulk carriers. This second
phase of courses also attracted a large
number of delegates, with nearly 50 par-
ticipants.

The courses were very well received,
and the attendees were impressed with the
capabilities of the new Nauticus Hull soft-

ware which is Þrst to market in providing
unique support for the CSR for both oil
tankers and bulk carriers.

ÒThe launch of the software in Nanjing
demonstrates DNVÕs commitment to sup-
port the Chinese shipping and shipbuild -
ing industr y,Ó says ¯ystein Goks¿yr, DNV
SoftwareÕs Regional Manager in Greater
China. ÒThe new Nauticus Hull enables us
to deliver front-end software for new
tankers and bulk carriers almost simulta-
neously with CSR development, thus mak-
ing it the premier software for the design
and strength assessment of both these ves-
sel types.Ó

Author: Tone MŸrer Rohde-Moe

Participants and lectur ers at the yar d seminar on Common Structural Rules in Shanghai,
April 2006.

Yard seminars in China 
on Nauticus Hull 
and CSR for bulk carriers
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DNV Software facilitating ChinaÕs
maritime and offshore industries
An inter view with Professor Gu Yong Ning
With the latest pur chase of Sesam, Shanghai Jiaotong
University now have a total of four installations of
Sesam at their School of Naval Ar chitectur e and Oceanic
Engineering. This most r ecent Sesam package pr ovides
the university with a hydr odynamic tool for their indus -
try-focused pr oject, allocated to them by the Chinese
Ministry of Education.

The project aims to develop an integrated
system for optimisation of ship design.
DNV Software are pleased to be given the
opportunity to inter view Professor Gu
Yong Ning, head of the projectÕs expert
consultancy team from the University. In
addition, Professor Gu is also taking the
consultancy expert role on behalf of the
China ClassiÞcation Society (CCS).

ÒIt has been more than 20 years since 
I Þrst became familiar with the Sesam sys-
tem, when I was a member of a student
exchange project initiated by Norwegian
and Chinese universities. In the early
1990s, I introduced Sesam to Shanghai
Jiaotong University; we were the Þrst client
of DNV Software in China,Ó Professor Gu
recalls.

The advantage of Sesam
ÒSince then, the software has been heavily
involved in most of our research and
industr y projects. In 1998, for instance, we
used Sesam for the global analysis of the
Baohai-JZ93 Oil Storage and Living Unit
designed by CNOOC. It was a rather com-
plex analysis, because we had to take into
consideration the inßuences of wind,
wave, current and temperature on a steel-
cement coupled offshore structure. This
demonstrated the advantage of Sesam,
which was a highly integrated system for
calculating the complex environmental
loads, and with the ability to transfer data
back to the structure model. This is very
unique and extremely helpful for the
engineering work compared with other
Þnite element solutions,Ó Professor Gu
adds.

ÒIn 2000, we used Sesam for the sto-
chastic fatigue analysis of several FPSOs in
the Qin Huang Dao Þeld. The analysis

being very complicated, the designers
approached the university for assistance,
and we carried out the study using
Sesam,Ó Professor Gu continues.

ÒThis is the way industry and universi-
ties interact with each other. Universities
are strong on theory and research, whilst
design ofÞces or yards are strong on engi-
neering and production disciplines. Engi -
neering software such as Sesam supports
both industr y and universities. Sesam con-
tains a large amount of domain theory and
engineering experience. This provides the
users with a very powerful tool, but at the
same time it is a challenge for users to
learn all that Sesam has to offer. For this
reason the universities, with their expert-
ise, are playing an important role support-
ing the maritime and offshore industries. 
I am glad to see that an increasing number
of universities are now opting for Sesam
and Nauticus as their tools of choice. Stu-
dents excel at learning, whilst DNVÕs soft-
ware tools are good at engineering. We all
collaborate in supporting the maritime
and offshore industries in the end.Ó

Booming development
Looking into the future, Professor Gu
believes ChinaÕs maritime and offshore
industries are experiencing a booming
development period and attaching more
and more importance to technology inno -
vation. ÒDNV as a class society will play a
very important role in the growth of the
industries, and DNV Software will con-
tribute much more to the industries. I am
glad to see that you are already a key play-
er in the Chinese market,Ó Professor Gu
ends happily.

Author: Zhang Zhi Ping

Professor Gu Yong Ning.

Gu Yong Ning

Born in 1939. Professor , School of
Naval Architecture and Of fshore
Engineering, Shanghai Jiaotong
University . 

Research directions: Strength
assessment of offshore structures.
Collision of marine structures.

Retired in 2004, now working for
China ClassiÞcation Society (CCS) 
as a consultancy expert.



Motions and structural load
prediction using Wasim
Wasim is a time-domain motion and load pr ediction pr ogram capable of
analysing practically any displacement vessel, including multi hull wave
interaction and forwar d speed ef fects in its dir ect time step analysis.
Since obtaining W asim in January 2006, V iking Systems has used W asim
to pr edict motions and structural loads for trimarans, FPSOs, OSVs, and
ocean-going barges in support of its structural designs.

Viking Systems has been using Nauticus
and Sesam for the past Þve years for
assessment of strength and fatigue of
ships, FPSOs and offshore platforms.
Within the past year, the company has also
become a user of Wasim, and has imple-
mented the software to study advanced
hull forms and assess the impact of for-
ward speed on motions and loads. Viking
Systems has successfully used Wasim to cal-
culate responses of trimaran hull forms,
FPSOs, offshore supply vessels, and ocean-
going barges in support of their structural
design activities.

Wasim
The development and testing of Wasim
started at MIT and has been further
reÞned by DNV Software to fully function
within Sesam. Wasim calculates the vessel
responses while subjected to user deÞned
sea states in the time domain. The Wasim
program allows the user to simulate an
input seastate by deÞning a series of sinu-
soidal waves of varying amplitudes, lengths
and initial phase angles, a process similar
to physical model testing. Wasim solves
the fully three-dimensional radiation and

diffraction hydrodynamic problem by a
Rankine panel method, using panel mod-
els of both the hull and the free surface.
Wasim uses the same hull form and envi-
ronmental deÞnition to solve either linear
or non-linear analyses. The shorter solu-
tion time of the linear analysis is useful for
initial analysis, or when designing a hull
requiring hydrodynamic analyses of a
large number of hull form variations or
conÞgurations. In addition, the results of
the linear analysis can be transformed into
frequency domain by WasimÕs Fourier
transformation option, allowing the data
to be transformed into Response Ampli-
tude Operator (RAO) format for addition -
al processing, such as vessel length scaling
of RAO data, and motions prediction in
other seastates. For vessels with highly
varying hull form above the water line, the
non-linear analysis includes the non-linear
hydrostatics.

Trimaran systematic design
Viking Systems has used the Wasim soft-
ware as the basis of an advanced optimi-
sation process to predict the most favour-
able hull form conÞ guration of a

trimaran vessel. The trimaran analysis
was carried out by systematically varying
the side hull spacing and longitudinal
placement. Wasim linear was used to
evaluate twelve trimaran conÞgurations
at three different speeds. The resulting
time series were Fourier decomposed
into RAOs in the frequency domain. The
processed data resulted in speed and
hull form dependent RAO data used to
further calculate responses for a number
of seastates and vessel lengths using RAO
scaling laws.

The motionÕs results were then
processed for each conÞguration against a
deÞned set of 16 criteria, allowing for
selection of the most optimum design.

Wasim was also used to calculate rela-
tive displacements between the hull and
the free surface. The relative displace-
ments were used to determine the occur-
rence of vessel slamming, green seas or
propeller emergence. In addition, W asim
was used to predict and evaluate the com-
plex wave interactions between the hulls
of the vessel, including the effect of the
side hull stern wave on the emergence of
the centre hull propellers.

Maritime/Of fshor e
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Example of time step W asim animation of an OSV . Calculated structural deformation and str ess.
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Successful softwar e design
Viking Systems used prior knowledge and
experience with Sesam to implement sev-
eral data processing features into their
SAGA structural design program. The
SAGA features include:

n Hull Form T ranslator to create Wasim
input Þles from AutoCad or typical
hydrostatics programs

n Mass Model Translator from Þnite ele-
ment analysis (FEA) programs to Sesam
format

n Seastate Generator to create series of
sinusoidal waves to deÞne speciÞc
design environment

n Result Processor for combination of
RAOs with multiple seastates and length
scales

The software development allows the
model and wave loads for a large number
of hydrodynamic analysis runs to be reli-
ably set up, and ensures a consistent assess-
ment of vessel responses against criteria.
The environmental loads developed by
Wasim can be transferred to structural FEA
models for assessment of ultimate loads

and fatigue loads using Sesam. To remain
ßexible and competitive, Viking Systems
has further implemented the capability to
use Wasim loads using the companyÕs Nas-
tran based structural programs.

Wasim non-linear capability
The non-linear version is capable of
analysing the non-linear hydrostatics of
the free surface acting on the hull form by
updating the free surface proÞle for each
time step. The non-linear Wasim is there-
fore far more time consuming during the
calculations, and so is used only when:
n A vessel hull form is highly non-linear
¥ A particular vessel is ready for detailed

design
n A design has been narrowed down to a

limited number of choices

Wasim Softwar e Support 
Viking Systems has been a user of DNV
Software programs for the past Þve years,
and has continued to add Sesam tools
modules to expand their capabilities. The
company asserts that a primary reason for
selecting DNV SoftwareÕs programs is the
outstanding customer support and service

that is behind every program. The cus-
tomer service and support personnel have
continued to impress us with their timely
and accurate service.

Author: Lars Henriksen, Viking Systems

Wasim model of fr ee surface and trimaran vessel.

Typical motions time history signal.

Wasim pr edicted wake interaction between hulls.

Viking Systems

Structural naval architectural
company, located in Annapolis and
Houston, USA, with an engineering
staff of ten. Main areas of expertise
include structural design, veriÞ cation,
and classiÞcation of:

n FPSOs and tanker vessels
n Container ships
n Offshore supply vessels
n ATB vessels
n Cruise ships
n Naval vessels
n Offshore platforms

www .viking-systems.net



Sesam Ð the most comprehensive
software for strength assessment
With the new capabilities of GeniE and Hydr oD, you
create one concept model only for hydr ostatics, hydr o-
dynamics and structural analysis. Key beneÞ ts are
reduced cost and higher quality .

DNV Software selected its concept model-
ling techniques for a number of reasons.
A key selection criterion was the ability to
overcome previous limitations associated
with efÞcient integration with CAD sys-
tems and software for rule-based capacity
checking. Another was the ability to use
the technology to carry relevant informa-
tion throughout the whole activity ß ow
from Þrst modelling to Þnal reporting. 
A typical example of this is the ability to
create compartments in the initial model -
ling and re-use these in subsequent hydro-
static code checking (intact/damaged),
hydrodynamic analysis (Þlling degree)
and structural analysis (pressure load and
hydrodynamic inertia forces). 

GeniE, together with HydroD, now
enables our users to perform hydrostatic,
hydrodynamic and structural analysis
based on one concept model; different
analysis models may be derived from a sin-
gle concept model. These new features
lead to a signiÞcant increase in productivi-
ty as well as improving the quality since
fewer models are required.

By using the concept technology our
users can:
n create a single model for use in hydro-

static, hydrodynamic and subsequent
strength analysis,

n perform hydrostatic analysis including
code checks against relevant codes such
as NMD and IMO for mobile offshore
units in intact or damaged condition for
example,

n perform hydrodynamic analysis using
the equilibrium position calculated in
the step above,

n execute the structural analysis taking
account of the hydrodynamic accelera-
tions and loads, and

n Þnally model and control the complete
work ßow process including knowledge
transfer to the next project.

When creating a ßoater model, either
using a hull form or offshore type, users
can perform all modelling within GeniE

by using modern techniques for generat-
ing cross section curves subjected to skin-
ning or extrusion to form the hull. Alter -
natively, existing data from a CAD model
(e.g. SAT, 2D DXF format, offset tables) or
a section scantling analysis can be used to
create the same cross section curves. The
inner structure (transverse or longitudi -
nal) is now easily created by regular plate
or stiffener modelling Ð GeniE will auto-
matically generate connectivities with the
curved surfaces, so it is easy to trim the
inner structure to the outer hull.

GeniE has the unique ability to auto-
matically deÞne all closed volumes as com-
partments (or tanks); the users may adjust
the compartments by specifying non-
watertight bulkheads. Compartments may
be classiÞed as tanks to be used in a
hydrostatic or hydrodynamic analysis; a
ßexible solution since the Þlling may be
adjusted when performing such analyses.
Furthermore, the compartments may be
loaded with ßuid or solid content; this is a
signiÞcant improvement over previous
modelling techniques where the user
needed to deÞne a Þnite element mesh
that matched the loading pattern. This is
no longer necessary as GeniE will create
the loads (including the top shape of the
content) independent of the Þ nite ele-
ment mesh. Another important feature is
the ability to specify corrosion addition, as
required when carrying out analyses for
compliance with classiÞcation society rules
like, for example, the Common Structural
Rules. The Þgures on next page illustrate
a concept model from which other mod -
els can be created along with examples of
different tank loading conÞ gurations.

The hydrostatic analysis may now be
performed. The additional information
required is typical tank Þlling, which are
deck tanks and need to comply with NMD
MODU rules, for example, and wind area
and proÞle. HydroD then computes equi-
librium position, GZ cur ves, still water
forces and moments, and reports on
hydrostatic rule check results. These

Offshor e
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The workflow pr ocess modelled and
contr olled in Brix Explor er.



reports include important parameters
such as metacentric height, mass of struc-
ture and compartment content, centre of
gravity, volume of buoyancy, centre of
buoyancy, centre of rotation, mass and
centre of gravity for each compartment,

and the free surface centre per compart-
ment.

It is easy to set up several loading and
draft conditions and run all the stability
computations at once, with no need to
guide individual analysis runs.

The hydrodynamic analysis is also per-
formed with a minimum of input parame -
ters, as all relevant information is carried
over from the concept model. If a hydro-
static analysis has already been carried out,
there is no need to repeat the equilibrium
computations since the relevant informa-
tion is automatically transferred. A further
enhancement is that there is no need to
have an exact match between the panel
and the draft, trim and heel of the panel
model prior to hydrodynamic analysis.

Following a hydrostatic analysis, addi-
tional input is limited environmental
information such as sea heading, occur-
rence and type of waves. Results such as
RAOs, pressure and acceleration are com-
puted and can be statistically post-
processed to Þnd worst conditions for use
in a subsequent structural analysis. In
addition, more speciÞc information such
as centrifugal moments, radius of gyra-
tion, metacentric heights and restoring
coefÞcients can be calculated. In common
with hydrostatic analysis, it is easy to set up
and execute multiple analysis runs without
having to control these individually during
execution.

The hydrodynamic analysis calculates
pressures and accelerations that are seam-
lessly used in the structural analysis, with
no need for manual load application to
the Þnite element model. Furthermore,
the structural analysis model may have a
different (and in most cases a Þner) Þnite
element mesh than the panel model. Our
programs will automatically detect differ-
ences and ensure that load mapping is
performed correctly. The structural analy-
sis is performed using Sestra; the results
created may be used in general post-pro-
cessing, code checking and fatigue of
beams and plates.

Even though offshore structures are
used as references herein, this methodolo-
gy is equally applicable for maritime struc-
tures.

Author: Ole Jan Nekstad
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Two dif fer ent GZ curves ar e computed when
using the NMD MODU rules Ð tanks in deck
are intact or damaged.

Compartments automatically cr eated by
GeniE, and typical filling of some of the
tanks.

One concept model used to cr eate analysis
models for hydr ostatic, hydr odynamic and
structural analyses.

A new equilibrium position has been
computed based on structur e mass, content
of compartment and buoyancy .

Typical example of r esponse variable Ð
in this case pitch for selected wave
dir ections (using Postr esp fr om Hydr oD).

Hydr odynamic pr essures are acting on the
panel model Ð her e shown in Xtract started
fr om Hydr oD.

Velocities of the semisubmersible because
of hydr odynamic loading.

The structural analysis model (or the finite
element model).



Field Life Cycle Manager is DNV Soft-
wareÕs conÞgurable and scalable software
solution for managing integrity and
enhancing performance of offshore assets.
For the Matterhorn TLP, the system will
be conÞgured for cost-efÞcient inspection
and risk assessment while improving the
overall integrity management.

The contract is the result of an exten-
sive pre-project with the TOTAL head
ofÞce experts in Paris, assisting them in
developing a tailor-made methodology
for the integrity management of their
ßoating units worldwide. Several work-
shops were concluded before DNV Soft-
ware won the tender for the Matterhorn
TLP in sharp competition with a number
of companies.

Says ¯ystein Goks¿yr, now Regional
Manager for Greater China, who led the
DNV Software bid: ÒWe are very pleased
that TOTAL has chosen DNV Software as
vendor for their inspection, maintenance
and repair management system for Mat-
terhorn. We have worked very hard for
this contract, and will do our best to
ensure that this is only the beginning of
a fruitful business relationship with
TOTAL. Our aim is to see more of their
ßoaters in Field Life Cycle Manager in
the near future.Ó

DNV Software will deliver a global con-
Þguration of Field Life Cycle Manager to
TOTAL; the asset database and applica-
tion will be hosted by DNV Software in
Norway. TOTAL Exploration & Produc -
tion USA and TOTAL Paris will monitor
and manage the integrity through a web
portal, while DNV Technology Services
will act as TOTALÕs integrity consultant
delivering extensive integrity and risk
management services through the same
portal.

Structural and global response models
of the Matterhorn TLP have been devel-

oped to be run periodically with residual
fatigue life assessed through models and
monitoring. The inspections will be per -
formed and reported to the asset database
through an inspection management tool
hosted in TOTAL E&P USA.

A key beneÞt of the system is that it
allows all parties instant access to inspec-
tion Þndings and integrity status and
thereby enables fast and accurate decision
support. Bertrand Lanquetin, Floating
Supports and Marine Terminals Expert at
TOTAL E&P in Paris stated, ÔWe have
great expectations of Field Life Cycle
ManagerÕs effect on the long-term safety
and integrity of Matter horn. Field Life
Cycle Manager will be helpful in the
implementation of common integrity
management procedures across our global
ßeet of ßoating units.Ó

The asset integrity management servic-
es from DNV Technology Services are an
important part of the overall deliver y to
TOTAL. Typical services include integrity
management, risk management, structural
reassessment and emergency response.

Author: ¯ystein Goks¿yr

Field Life Cycle Manager for
TOTALÕs Matterhorn TLP
DNV Softwar e has been awar ded a contract by TOT AL
Exploration & Pr oduction USA to deliver Field Life Cycle
Manager for the Matterhor n TLP in the Gulf of Mexico.
The project is a joint co-operation between DNV Soft -
war e and DNV Technology Services, which will deliver a
range of asset integrity management services to TOT AL
thr ough Field Life Cycle Manager .

Offshor e

Bertrand Lanquetin, Floating Supports and
Marine T erminals Expert at TOT AL
Exploration & Pr oduction in Paris.
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Matterhorn

Field: Matterhorn
Location: Gulf of Mexico, Mississippi
Canyon Block 243 (MC 243)
Owner/Operator: TOT AL E&P USA,
Inc.
Water Depth: 2820ft

Installation T ype: SeaStar TLP
Diameter: 84ft
Height: 173ft
Pontoon radius: 179ft
Weight: 4500 tons

Processing capacity:
n 35,000b/d of oil
n 55 million scf/d of gas
n 100 million scf/d of gas treatment
n 20,000b/d of water treated
n 30,000b/d of water injected



The Matterhor n TLP installation.
By courtesy of TOT AL (D.R.)
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DNV Software paper
at OTC 2006

The paper ÒMethodology , tools and
services for integrity of TLPs/A case
study for the Matterhorn TLPÓ was
presented by the author , DNV
SoftwareÕs Heidi Johansen. 

The oil and gas industry has
increased focus on how assets are
managed. Relevant information
regarding the various assets in
operation is required and must be
made available to operators,
engineers and managers, and in
some cases also to classiÞcation and
regulatory agencies. Demand is
mainly driven by increased focus on
environmental issues, but also by
the fact that assets are operated
beyond their initial design life. 

The development in the IT industry
makes it possible for engineers to
collaborate more extensively .
Engineers from oil companies,
operators, consultants and vendors
are working on the same asset.
EfÞcient decision processes require
that the data from the computer
systems are made available to the
dif ferent contributors.

In the future, integrity manage -
ment of assets for the of fshore
industry will be supported by
software systems with centrally
stored databases that are accessible
worldwide. The asset integrity
management systems will of fer
conÞguration to meet the customer
speciÞc needs as well as tailored
integration to other in-house
applications, e.g. SAP or ERP
(enterprise resource planning)
systems. Thus the same platform
will serve a wider range of
personnel with an invested interest
in the asset management.

The paper provides an overview of
the vision and methodology of
integrity management, including
life cycle aspects and decision
making challenges. It further looks
into the possibilities of asset
integrity management software and
how new technology can service
the management of asset integrity .
It also presents a case study of how
DNV provides technical services and
software support, through our asset
integrity management software
Field Life Cycle Manager , to meet
the various challenges with respect
to managing the Matterhorn TLP .
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GeniE training
in Shanghai
DNV Software arranged an open GeniE
course at the DNV Academy in Shanghai
in June. GeniE 3.3-3.6, released in May,
covers design and analysis of offshore and
maritime structures made up of beams
and plates. GeniE is based on the use of
concepts to represent the physical struc-
ture and equipment it supports. Model -
ling, analysis, and results processing are
performed from the same graphical user
inter face.

The new functionality of cur ved model-
ling for semisubmersible structures was
demonstrated by Ole Jan Nekstad, Sesam
Product Manager. This created great inter-
est among the audience. This shows the
signiÞcant potential of GeniE to be the
Þrst-choice common design tool for the
offshore and maritime industries.

DNV Maritime has decided to adopt
GeniE as the modelling and Þnite ele-

ment analysis tool in the new release of
Nauticus Hull.

12 participants fr om Marine Design & Resear ch Institute of China, Shanghai Mer chant. Ship
Design and Research Institute, China Ship Design & Resear ch Centre Ltd, Qingdao Jingneng Rig
Manufacturing Co. Ltd, Ocean University of China, and Jiangsu University of Science and
Technology .

Financial Risk
Þnds favour at
CCPS
DNV Software exhibited at the 2006 CCPS
Conference and Global Congress on
Process Safety as part of the AIChE Spring
National Meeting in Orlando, Florida, in
April.

Building on last yearÕs paper, ÔBeyond
Compliance Ð The Future Role of Risk
ToolsÕ, DNV SoftwareÕs Global Product
Manager, Dr Nic Cavanagh presented the
paper ÔProcess Business Risk Ð A method-
ology for assessing and mitigating the
Þnancial impact of process plant acci-

dentsÕ. It describes the methodology
implemented in the new products Safeti
Financial and Phast Financial, and
includes a simple case-study to demon-
strate the beneÞts of this approach.

On the feedback received, Nic
Cavanagh comments: ÒI was very pleased
with the excellent attendance at the pres-
entation; we received a number of prob-
ing questions. The main issue raised relat-
ed to applying a value to the loss of a life.
We gave serious consideration to this con-
troversial topic in the software design,
ensuring this cost category can be dis-
abled if necessary. However, it is important
to note that it is the Þnancial impact from
the loss of a life to the business operations
that is accounted for. This is a very real
cost and can be back-calculated from inci-
dents such as Texas City. In follow-up con-

versations, it seems clear that there is
growing acceptance for this in the US.Ó

Interest was also generated from three
papers by DNV Consulting on LNG termi-
nals, Management Systems and Risk
Acceptance Criteria. The latter, by Steve
Shaw, a Director in DNVÕs Houston ofÞce,
received particular interest and positive
feedback. 

Says DNV SoftwareÕs Regional Sales
Manager, Mike Johnson: ÒCCPS is always
an excellent event for DNV Software in
one of its key markets, especially for the
risk products. I have arranged several fol-
low-up meetings to present and demon-
strate the Financial Risk products, and am
encouraged by the interest.Ó

The papers can be downloaded at
www.dnvsoftware.com under Past Events.

Conference in
France
DNV CertiÞcation, France, invited DNV
Software to present its risk tools at their
annual conference in Aix-les-Bains in May;
more than 60 delegates from DNVÕs
French customer base attended.

Says Dr Pascal Le Gal of DNV Software:
ÒAlthough the meeting focused primarily
on certiÞcation and management systems
issues, it also addressed key safety topics in
the oil and gas and petrochemical indus-
tries in the francophone region. The pres-

entation showed how DNV SoftwareÕs
wide-ranging risk management products
can help clients manage risk from comply-
ing with legislations Ð e.g. Quantitative
Risk Assessment (QRA) studies Ð to help
implementing management systems based
on the isrs7 methodology.Ó

The two-day conference provided an
ideal forum for presenting DNV Soft -
wareÕs capabilities, to meet delegates, sev-
eral of them already customers, and to dis-
cuss new safety developments in France
and how to meet emerging needs.

ÒFollowing industrial accidents such as
the ammonium nitrate explosion in
Toulouse on 21 September 2001, there

has been mounting pressure on compa-
nies operating in France to improve safety
at their high-risk sites. As a result, there is
a substantial increase in QRA activities in
the French process industry; this repre-
sents an opportunity for DNV to assist its
customers in meeting their challenges by
offering expert products and services in
this Þeld,Ó says Dr Le Gal.

He demonstrated the latest develop-
ments in Safeti, and the key beneÞts of
using Phast, Safeti and Leak while per-
forming a QRA.

Participants showed interest in DNV
SoftwareÕs tools, and wanted to see DNV
more involved in the French QRA market.
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Successful 
DNV Software
Conference
Over 70 participants attended this yearÕs
conference at H¿vik, which took place
22Ð23 June. The main focus was to pres-
ent the latest software news. The confer-
ence also provides DNV Software with an
excellent opportunity to listen to our cus -
tomers on how we can serve them better.
During the hands-on workshops, users
were encouraged to try out the software
and to give us direct feedback.

DNV SoftwareÕs keynote address was
given by Managing Director Elling
Rishoff, highlighting the challenges in
the maritime and offshore industries and
DNV SoftwareÕs strategy, direction and
continued commitment to providing

value to our customers now and in the
future.

Ketil Aamnes, Sales and Marketing
Director, proceeded with an outline of
DNV SoftwareÕs new brand architecture.
The branding project was initiated to con-
solidate and clarify our unique value
proposition and establish an overall look
and feel to communicate verbally and
visually what our brand stands for.

The rest of the day was organised to
offer separate parallel sessions where the
latest news in software development were
presented. The Nauticus track covered ses-
sions on Nauticus Early Design for early
design of ship hull structures, Nauticus
Hull with GeniE for structural analysis of
ships, and HydroD for hydrodynamic and
hydrostatic analysis of ships. The Sesam
track covered sessions on design of jackets
and topsides, ßoating structures and
FPSOs.

The second day was allocated various
workshops, where users were provided

information about the latest solutions and
techniques available to exploit the full
potential of DNV SoftwareÕs products.
These sessions addressed subjects within
design of maritime and offshore struc-
tures. In addition, workshops provided the
opportunity to gain hands-on experience
with the current versions of various Sesam
and Nauticus products. The workshops
also acted as a forum to supply users with
detailed information on the new features
and functionality of recently released
products.

The workshops handled the following
topics: 
n Modelling and analysis of ßoating off -

shore structures using GeniE
n HydroD for hydrostatics and dynamics

of offshore ßoating units
n Improving productivity by using Brix

Explorer
n Improving tendering with the use of

TenderSuite
n GeniE for ship strength assessment.

ISDOT 2006
The International Symposium on Deep-
water Technology in Harbin, China in
April provided an excellent opportunity to
present our Sesam DeepC software to the
Chinese offshore industry. We are not only
delivering state-of-the-art software itself,
but also technology and engineering expe-
rience from more than forty years devel-
oping quality software.

The symposium had a successful
launch, with approximately 100 delegates
ranging from specialists and professors
from more than ten countries, engineers
from the Chinese maritime and offshore
industr y, and about 100 students from
Harbin Engineering University . 

DNV Software took this opportunity to
proÞle Sesam DeepC to the Chinese mar-
ket. A paper entitled ÔDeepwater explo-
ration Ð facing new computational chal-
lengesÕ was presented by Dr Ole Christian

Astrup of DNV Software in Korea. Anoth-
er highlight was the speech entitled
ÔDeepwater systems Ð Global Response
AnalysisÕ given by Dr Zhang Zhi Ping, of
DNV SoftwareÕs Shanghai ofÞce. The sym-
posium contributed to share deepwater
technology and knowledge in the fast-
growing Chinese offshore industry.

Phast training
in Korea
The Þrst-ever Phast 6.5 training was held
at the DNV Academy in Korea in May. It
covered intermediate level usage of
Phast, the comprehensive hazard analysis
tool used for all stages of process plant
design and operation. Using the haz-
ardous consequence results produced by
Phast, risk may be identiÞed and then
through management reduced re-design
of the process or plant by carrying out
modiÞcation to existing operational pro -
cedures, or by implementing other miti -
gation measures. The participants were
given the chance to practice the many
functions of Phast through a series of
tutorials and exercises.

This was followed, on the last day of
the course, by a session where a guided

risk assessment of the participating com-
paniesÕ activities was conducted. The
course concluded by a test in order for
all to successfully receive their course

certiÞcate. The next Phast course in
Korea Ð ÔApplication of Phast within
QRAÕ Ð will be held in the second half 
of 2006.

21 attendees fr om KOSHA (Kor ea Occupational Safety & Health Agency), KNOC (Kor ea National
Oil Corporation), KGS (Kor ea Gas Safety Corporation) and KOGAS (Kor ea Gas Corporation).
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We welcome your thoughts!

DNV Software
dnv.software@dnv .com

www .dnvsoftware.com

Events 2006

DNV Softwar e Confer ence
16 October
Kobe, Japan

DNV Softwar e Confer ence
18 October
Shanghai, China

DNV Softwar e Risk Conference
18 October
London, UK

XIOGE 2006
24Ð27 October
Xinjiang, China

SHIPORT CHINA 2006
25Ð28 October
Dalian, China

INTSOK India Deepwater
2 November
New Delhi/Mumbai, India

Safeti User Confer ence
10 November
Shanghai, China

DNV Softwar e Confer ence
21 November
Houston, Texas, USA

DOT 2006
28Ð30 November
Houston, Texas, USA

OSEA 2006
5Ð8 December
Singapore

Mor e info
www .dnvsoftware.com

Scheduled courses 2006
DATE LOCATION COURSE NAME

Oct 23Ð24 Houston, US Introduction to Phast

Oct 23Ð25 Oslo Basic Finite Element Analysis (Sesam)

Oct 23Ð26 Houston, US Introduction to Safeti

Oct 24Ð25 Oslo Nauticus Hull Rule Check

Oct 26Ð27 Oslo Hydrodynamic analysis of of fshore structures (W adam)

Oct 26Ð27 Oslo Nauticus Basic Ship Modeller

Nov 6Ð9 Shanghai, China Safeti and Leak training

Nov 13Ð14 London, UK Introduction to Phast

Nov 13Ð16 London, UK Introduction to Safeti

Dec 5Ð7 Houston, US Hydrodynamic analysis of ships (W asim)

Dec 11Ð12 London, UK Introduction to Phast

on request Hydrodynamic analysis of ships

on request Framework focusing gust wind induced fatigue

on request Jacket design

on request Marine transportation and installation analysis

on request Progressive collapse analysis using Usfos

on request Introduction to Leak

on request Advanced consequence and risk modelling

on request General source term and dispersion modelling

on request Introduction to Neptune

on request Application of Neptune within a QRA

on request Introduction to Orbit Onshore

on request Introduction to RMI methodology and corrosion theory

on request Application of Orbit Onshore within RBI

on request Introduction to Phast

on request Advanced discharge and dispersion

on request Advanced ß ammable

on request Advanced toxic

on request Advanced results

on request Introduction to Safeti (incl. Phast)

on request Application of Safeti within QRA

For Registration and info please visit: www .dnvsoftware.com > T raining.

Courses are available upon request for the whole DNV Software portfolio. 

On-site training can be customised to focus on topics of particular interest to the client, 
based on the clientÕs prior speciÞcation.


