
8 9repor t repor t

“This is precision work. We first have the 
transfer from the White Marlin onto the two 
S-Class, we take the White Marlin out of
the catamaran phase and then there is the
moment when we are physically moving over
the spar. It is the combination of physically
bringing her over the spar by manoeuvring
but also by connecting all the mooring lines
to fix it in its final position.”

Years of preparation, precision calculations 
and simulation excercises are all vital to  
the success of the project, they both stress. 
MARIN is involved in several aspects of the 
project. The scope ranges from a motion 
verification study, to ensure the proper 
transfer of findings from the engineering 
phase to the operations phase to simulating 
the transfer of the topside from the White 
Marlin to the two Swan vessels, to create 
the catamaran configuration. MARIN and 
Dockwise will also simulate towing the  
catamaran vessels to the spar using the 
tugs and installing the topside on the spar 
via the float-over method. Crucially, the 
simulations will look at various ways about 
how all the procedures can best be done 
given the operational parameters (wind, 
wave, current) and the available catamaran 
and tug capabilities. 

Matching reality  Mr Polkamp says that 
it is vital that engineering matches reality. 

“We feel that MARIN is better than competitors 
at creating reality in its simulations and at 
engineering the environmental parameters 
into models.

“Essentially, we wanted MARIN to help us 
examine three critical aspects – manoeu-
vrability, the feasibility of the marine spread 
and how the team behaves. It is all about 
risk mitigation, we wanted to assess the 
configuration with the rigid-connected  
tugs, manoeuvrability and how we can best 
position the vessels - the whole dynamics 
of the configuration.”

Simulations are also important as a marketing 
tool, adds Mr Polkamp. “This project has many 
of the major players involved. We are keen to 
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Artist’s impression. The entire structure — the upper and lower parts — make up the spar. The lower part is the spar hull —  

the upper part is the spar topside. Operation control room with towmaster

n addition to the main feature on 
Aasta Hansteen, where we interview 
Dockwise, this article provides more 

details about MARIN’s simulation services 
for this special project. These cover time  
domain and full mission bridge simulations. 
Report addresses the verification study  
that was undertaken as a preparatory step, 
plus the various stages of the full mission 
simulations.
Advance training of the marine operations’ 
team using real-time simulation will take 
place at MARIN’s own facility, which consists 
of multiple, interactive simulators. MARIN’s 

Nautical Centre MSCN is being used for pilot 
and tugmaster training, port design studies 
and for offshore operation studies. Prior to 
the real-time simulation, a verification study 
is conducted where the individual components 
for the simulation are prepared. This study 
is done with the fast-time simulation tool 
aNySIM (based on XMF – see related article 
on page 20), which is specifically suited for 
conducting desktop multi-body time domain 
simulations.

Verification study  One of the objectives 
of the verification study is to make sure that 
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show them that we deliver state-of-the-art 
engineering and show them what we are 
capable of operationally. Both HHI and Statoil 
are very keen to see the simulation exercises 
and will be attending some of the training 
days at MARIN.”

Creating the team  The simulation exer-
cises are also very important when it comes 
to building the right team, Captain Bosch 
emphasises. “With any project there is the 
added complexity - people. We want to find 
the best team. We have learnt from other 
projects where we carried out simulations 
at a much later stage, that the earlier they 
take place, the better. Simulations make 
things run a lot easier. You need to have 
good cooperation and understand each other. 
If you simulate in the preparation stages it 
is possible to get a very good team at an 
early stage of the project. Everyone involved 
has to know exactly what they are doing.”

Several different workshops and dry runs 
will take place at MARIN’s headquarters.  
In May, a Demonstration Day was held for 
the captains, superintendents, marine engi-
neers and the first workshop took place in 
October for the four tug captains and winch 
operators. The simulation training exercises 
will eventually include the captains from 
the heavy lift vessels and the S-Class, winch 
operators, the superintendent, tugmasters, 
marine engineers, ballast engineers and 
Captain Bosch as lead towmaster.

“The many simulation exercises at MARIN 
are a vital part of our preparation and good 
preparation is 90% of the success of any 
project. We should do this a lot more in our 
industry!” they stress.

Transport of the hull of the Lucius spar (2013).
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there is an optimal transfer of knowledge from 
the earlier engineering phase by Dockwise 
to the operations phase. 

A second objective is to model and test all 
the simulation components and to verify 
and document their hydrodynamic behaviour. 
The individual components for the float-over 
simulations consist of the spar, its asymmetric 
mooring system (three anchor pontoons, 
four tension barges, seven mooring lines), 
the S-Class vessels, assisting tugs and the 
topside itself. The simulation model of the 
spar with the mooring system used for the 
verification study is shown.

aNySIM can accurately simulate the behaviour 
of multiple floating bodies in conditions of 
combined swell, wind-seas, current and 
wind. The combined low frequency and 
wave frequency motions of each body are 
calculated in 6 degrees of freedom in the 
time-domain, using a retardation function 
approach. During the verification study, 
aNySIM is used to verify the properties of the 
complex composition of lines and fenders 
between the spar, the S-Class vessels and 
the topside during the mating operation in 

In this phase of the operation the towmaster 
and superintendent coordinate the use of 
10 winches and four tugs to align the two 
objects. Six bridge simulators were used  
together to simulate the different stations 
involved in the operation. This being a one 
of a kind operation, the simulator proved to 
be a tool that enabled the operators to get 
acquainted with the task at hand and to try 
out different strategies. 

The final part of the simulation programme 
was executed with the topside in place.  
In this stage of the operation the two S-Class 
vessels are manoeuvred away from the spar 
using tugs.

The objectives of the workshop was to  
familiarise the Dockwise team with the  
operation, find best practices and assess 
the feasibility of each step of the operation. 
Lessons learned will be used to determine 
the preferred tug configurations, refine the 
operation and to prepare an optimum training 
package for the crews involved. At least two 
more training sessions are planned before 
the actual operation is carried out. 

On the last day of the workshop, represent-
atives of CB&I (front end engineering and 
design work), HHI (platform builder) and 

detail to ensure the realistic behaviour of the 
complete system. An accurate simulation 
model is essential for this type of training 
programme. 
The hydrodynamic behaviour of the compo-
nents of the simulation model is reflected in 
natural periods and damping of the moored 
spar and the stiffness of the fender system 
between the spar and the topside. By means 
of numerical decay and static load tests, the 
hydrodynamic behaviour of the components 
is calculated.
Results of the verification study are documented 
in a preparation report, which enables 
Dockwise to verify the simulation model 
against its design calculations, prior to the 
full mission simulation training.

Full mission simulations  Following the 
verification study a workshop was carried 
out, in which the towmaster of Dockwise Hans 
Bosch, and a team comprising the superin-
tendent, winch operators and tugmasters 
performed the operation on a set of MARIN 
bridge simulators. The newly developed 
DOLPHIN simulator system uses the same 
modelling technology as aNySIM. This 
means that the components, which were 

Statoil (owner and operator) witnessed the 
simulations. Henning Selstad, Statoil’s platform 
marine operation manager of the Aasta 
Hansteen, emphasised that these kinds of 

validated in the verification study, could be 
imported directly into the simulator database. 
The workshop programme was jointly  
developed by MARIN and Dockwise. During 
meetings the input data was agreed and 
database development was coordinated. 
This resulted in a carefully thought-out 
simulation programme and corresponding 
set of scenarios. The database was also 
made available to the towmaster, who could 
simulate parts of the operation on his laptop 
using the same simulation software. 
In a four-day simulation session the crucial 
parts of the operation were executed under 
various weather conditions. Using the  
DOLPHIN software, scenarios could be 
amended at very short notice, allowing  
the programme to be adjusted whenever 
necessary.

The operations included the composition of 
the so-called ‘catamaran vessel’, consisting 
of the topside of Aasta Hansteen and two 
S-Class heavy lift vessels. Additionally,  
the transit with the catamaran vessel was 
practised with different tug combinations. 
But in the end, most attention was paid to 
the positioning of the topside on the spar. 

simulations are the way to prepare for such 
a complex task. He was very impressed by 
the capabilities of the simulator and the 
work done by Dockwise and MARIN so far. 

Tug master in action during tow-out manoeuvre

Underwater view catamaran and spar

Catamaran approaching spar


