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eaway Heavy Lifting, a leading 
 offshore contractor in the global  
Oil & Gas and renewables industry, 

has been a customer of MARIN for many 
years. Based in Zoetermeer, SHL carried  
out the concept design studies and tank 
tests for its pioneering crane vessel Oleg 
Strashnov at MARIN a decade ago. And 
more recently, SHL has been actively 
 involved in the OBELICS JIP, which has 
 developed heavy lift and ballast operation 
simulation software suited for an offshore 
environment.

Mr Breedeveld, who has been with the 
company for 22 years, comments that SHL 
is always looking at new technology and 
was keen to take part in OBELICS. “When 
we consider the renewables sector, which 
often needs several heavy lifts that need to 
be repeated many times, a new approach is 
required. With turbines and foundations, we 
have to produce the same lift every day for 
weeks on end. Part of my job involves 
 looking at how we can make the process 

more efficient, which was one of the reasons 
 real-time simulation is useful.”

As well as tank tests for the Oleg Strashnov, 
SHL has worked on a simulation study for 
motion improvement and multi-body analy-
sis with MARIN. During this time it became 
clear that the companies have good hydro-
dynamic analysis capabilities but both 
wanted to explore the possibilities of ‘con-
necting the hydrodynamics packages with 
the visuals’. Soon a two-year JIP, which has 
recently concluded, emerged for real-time 
simulations for companies operating crane 
and heavy lift vessels. 

Simulations for offshore work “Until 
then we could only do hydro-calculations 
and plot motions, but we were really keen 
to develop the visuals and connect them  
for use in real-time simulations. How could 
we combine hydrodynamic software and 
animation to make a valuable engineering 
tool?” There are of course, crane simulators 
used for training but MARIN and the partici-

pants wanted to go beyond this and incor-
porate all the offshore aspects as well. 
“This is really a very ambitious project but 
the JIP proved that the technology is out 
there.” 

During the OBELICS JIP several case studies 
were prepared by the participants, including 
a case with SHL’s heavy lift vessel Oleg 
Strashnov. Because a lot of effort had been 
put into the development of the models 
 already, SHL decided to carry out several 
additional simulation exercises at MARIN’s 
headquarters in Wageningen. This took 
place in the summer of 2013.

SHL was keen to make the situation as 
 realistic as possible and flew in engineers, 
offshore superintendents, crane drivers and 
DP operators, mobilising some 35 people 
from all over the world. “We also really 
wanted to link the office and offshore crew 
and we wanted to get feedback from every-
one that would be involved so we can 
 develop this tool.”

Flying everyone in meant that there hadn’t 
always been a chance for a thorough briefing 
but SHL and the team pressed ahead. “We 
knew this was stretching the limit and that 
we were of the limit of real-time calculation 
power.”

Stretching the limits Based on a real 
case, the simulation scenario involved a 
model of the Oleg Strashnov, together with 
a crane and barge. The Oleg Strashnov was 
working in DP-mode and the original DP 
computer was connected to the OBELICS 
environment. The SHL team had to ballast 
and submerge the cargo barge so the base 
frame structure would pick up sufficient 
buoyancy to bring the load within the 
 capacity of the 5,000t Oleg Strashnov crane. 
Then they had to lift the base frame off the 
barge on DP, move out to the target location 
and set it down. The barge was not moored 
but was set on soft springs. 

“This was complex, the barge had tanks so 
we had to include the stability particulars 

and the base frame also had ballast compart-
ments. We had to ballast the barge and the 
frame, operate the crane and tugger winches 
and the vessel ballasting system.” And this 
proved quite demanding on the system, which 
actually crashed several times. “We basically 
overloaded the processors! But we all went 
away, regrouped and went back with les-
sons learnt from the first time. However, we 
are stretching the limits, there is no doubt.”

During the simulation exercise the team 
 discovered several crucial factors for future 
development. “Importantly, the user interface 
has to be correct. The crane operator for 
 example, is used to a certain interface. All 
the readings on the loads and outreach have 
to be there; if the interface is not right they 
don’t get the right feedback. And the same 
goes for all the ballast systems and tanks.” 

Environmental conditions such as current 
and waves could be adjusted during the 
simulation to find the operational limits 
 during the various stages. The participants 
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also found out that when trying to simulate 
a real situation that offshore operations are 
very slow! This meant that they had to 
 accelerate the ballast pumps and even skip 
some parts of the operation. “We really had 
to think about what we could speed up and 
crucially, everything has to be predefined, 
we can’t start to change things in the middle 
of the simulation.” Additionally, it appeared 
that the control of the steering lines was 
not modelled accurately enough: the 
 advanced control system that is available in 
reality was not brought into the model.  

An important outcome of the simulator exer-
cise was that all the operations were more 
or less linked to each other and influence 
each other, he points out. “When we ballast 
a barge down with the crane connected 
there are some interaction effects which 
people ballasting the barge cannot see. The 
vessel starts to pull on the barge because of 
the DP system. This is a real influence, not  
a theory - there is a horizontal force.”
It was also very difficult to keep the distance 
between the barge and vessel constant be-
cause of the current load variation. “Keeping 
the two at a very close distance was very 
difficult for hours and hours.” 

Insight into complex operations 
 Additionally, another important finding 
 concerned the moment when the barge is 
submerged and when the base frame had 
to be lifted off. Clearly, the two detach at a 
certain time. “If we keep ballasting down 
and then lift the frame off, the barge comes 

up again. But how can we define this 
 moment? We found that rather uniquely to 
engineering, we had to do it step by step, 
ballasting half a metre at a time. We 
couldn’t just do the operation in two big 
steps and this requires a lot of interaction 
between the crane driver and the person 
handling the ballasting.”

The simulation exercise certainly proved 
worthwhile, says Mr Breedeveld and he 
sees this development as particularly inter-
esting for non-standard, complex operations 

or to familiarise the crew with a project.  
“It is a great opportunity to go through 
complex procedures and run some alter-
natives based on various environmental 
conditions. We can run through the ‘what if’ 
scenarios.

“This is also important for an operational 
 review to consider what could be improved. 
We can go through every step and see it as 
it would happen offshore. It is not just a 
drawing on a screen but you can see the pro-
ject from different points of view - even from 
above - which is not possible in real life.

“When we ask the offshore crew to do a lift, 
we ask them to do it once and it has to be 
right; the captain and superintendent are 
responsible for the people onboard and the 
asset. Offshore work is all about being pre-
pared. If these simulation tools can assist 
them in building up confidence and getting 
the feel for the operation in advance or if 
we can give the superintendent better in-
put, it has to be good for the industry.” It 
also helps people be prepared for the unex-
pected and how they would react if things 
don’t go to plan, he adds.

This simulation exercise led to a good 
 understanding of the problem, emphasises 
Mr Breedeveld. “Giving people more back up 
and tools to make them better prepared is 
important. Ultimately, offshore is all about 
safety and safety is all about people!” 
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Offloading oil and gas at sea, from one 
 vessel onto another, is a complex operation. 
Its success depends significantly on the 
 environmental loads present and how these 
loads influence the vessels involved in the 
operations. 

Due to the inherent complexity, to date very 
little comparison could be made between 
desk studies and actual operations in the 
field. The Offloading Operations JIP aims to 
further increase the understanding of 
 mooring loads during offloading operations 
and to bridge the gap between real world 
operations and numerical tools. 

The full-scale time-domain data obtained 
during this JIP will provide opportunities  
for both the detailed and comprehensive 
examination of real world events and for 
validation and verification of simulation 
software.

Currently, instrumentation is being prepared 
for a year-long monitoring campaign off  
the coast of equatorial Africa, at a location 
known for its challenging combination of 
swell, wind sea and current conditions. 
 Offloading at this site is side-by-side, 
where the turret-moored FPSO is typically 
used to shield the export tanker from 
waves, wind and current. Nevertheless, 
 differences in vessel sizes can lead to 
 significant variations in response to swell, 
posing extra challenges to the operators. 
Moreover, waves between the FPSO and 
 export tanker may be amplified compared  
to the ambient sea state as the gap 
 between the vessels may be as narrow as  
4 m, causing it to act like a funnel.

Instrumentation will focus on getting a 
complete picture of local metocean 
 conditions, vessel motions in six degrees  

of freedom and mooring line forces during 
offloading operations, which typically occur 
every two weeks. Continuous monitoring will 
also allow derivation of response character-
istics of the vessels involved, as well as 
properties of the mooring lines. On the one 
hand the results will provide valuable 
 material for tuning recent software develop-
ments such as SHUTTLE and its aNySIM 
core, and on the other, the data will com-
bine crew experiences and event logs to 
link human decision-making and perception 
to quantifiable operational  parameters. 
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