
Special handling system for  
offshore production modules
AXTECH/BOSCH REXROTH   The Norwegian company AXTECH has developed a special handling system 
(SHS) for offshore production modules in collaboration with Germany’s Bosch Rexroth AG. The SHS can lift gas 
production modules weighing up to 384 tonnes from deck, turn them around 180° and lower them 320m to 
the seabed, write Lars Christian Haugerud, senior sales engineer at Bosch Rexroth AS in Norway, and Michael 
Teuteberg, technical sales support for hydraulic engineering/applications at Bosch Rexroth AG in Germany. 

T
he largest oil and gas producer in West-
ern Europe, Norway pumps North Sea 
oil and gas from subsea production 

platforms to tank stations at sea or on land. 
These production platforms consist of sev-
eral modules measuring up to 10m x 12m x 
14m each and weighing up to 384 tonnes.

The entire production platform meas-
ures 75m x 45m x 20m. In the Norwegian 
gas field Aasgard north-west of Trondheim, 
a new production platform is being built to 
process and liquefy gas and pump it to the 
Norwegian coast.

Development of special handling 
system
AXTECH, based in Molde, Norway, con-
tacted Bosch Rexroth AG at the end of 

2012 to develop a special handling system 
able to lift the 384-tonne production mod-
ules from deck, turn them around 180° and 
lower them 320m to the seabed – even in 
rough seas with significant wave heights of 
+/- 4.5m and a wave period of 13 seconds.

With its secondary control system devel-
oped in the 1980s, Bosch Rexroth had the 
ideal drive solution for this requirement. 

Secondary control differs from conven-
tional open and closed hydraulic drive sys-
tems in that it works in a pressure coupling, 
not a flow coupling.

The displacement of the secondary unit 
is matched to a certain torque, not a defined 
speed. In speed control of a secondary unit, 
the control electronics specify the torque 
required to achieve or maintain the proper 

speed, not the flow as in conventional hy-
draulic drive systems.

In addition to excellent controllability, 
the advantages of this drive technology are 
dynamism, accuracy, uncomplicated paral-
lel operation and energy recovery.
Secondary controlled drives for the marine 
and offshore industries are developed as a 
modular system. It’s essential to combine 
the know-how of Bosch Rexroth customers 
with the company’s system solutions. 

AXTECH contributed its experience 
in marine and offshore applications to the 
project, namely active heave compensation, 
crane safety, PLC, control panel and hy-
draulic accumulator station. Bosch Rexroth 
took care of the system calculation, primary 
station, secondary controlled drive units, 

The special handling system was installed on the North Sea Giant
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control with offshore functionalities, safety 
blocks, etc. 

The SHS design was modelled with the 
Bosch Rexroth simulation software Simster 
and simulated with various load and sea 
conditions, after which realisation of the 
project could begin. 

For the SHS’s technical demands, a 
drive power of 3,400  kW is necessary, 
which is provided by 40 secondary units 
with a nominal size of 355.

To install the gas production modules 
in swells, the load must be kept as steady 
as possible just before the landing zone so 
that it can be gently lowered onto its as-
sembly site on the seabed. Without active 
heave compensation, both the load and the 
ship would rise and fall with the waves.

Secondary controlled units able to 
work in motor and pump mode
Secondary controlled units are able to 
work as a motor as well as a generator 
in motor and pump mode. When a ves-
sel with the special handling system sails 

into a wave trough, the secondary units 
in the heave compensation work as mo-
tors. They must wind up the rope so that 
the gas production module doesn’t strike 
the seabed and become damaged. When 
the vessel follows a wave peak, the rope 
must be paid out in heave compensation 
to prevent the module from being pulled 
away from the seabed. Here the drive sys-
tem works in generator mode as a pump, 
and the energy can be recovered in a large 
piston accumulator. 

About 70% of the energy can be recov-
ered, which can be used again in the next wave 
trough. This means the installed power of the 
hydraulic power unit can also be reduced by 
about 70%, or 1,100  kW. So AXTECH was 
able to save 2,300 kW in installed power.

Two winches that act on the same rope 
and the 35m-high special handling system 
were built in Finland and shipped to Den-
mark in autumn 2014, where the SHS was 
assembled on the North Sea Giant, one of 
the biggest subsea construction vessels at 
present.

Twenty-two gas production modules were 
assembled in the Aasgard gas field. The in-
stallation took place in the summer of 2015, 
and production started in the autumn of  
2015.

The system can lift production modules 
measuring up to 10m x 12m x 14m each and 
weighing up to 384 tonnes

Collaboration on topside-less subsea boosting

TORQUE CONVERTER | Voith, a German 
provider of technology and industrial 
services, has signed a collaborative agree-
ment with Norway’s Fuglesangs Subsea 
AS (FSubsea) to develop hydrodynamic 
variable-speed drives for advanced sub-
sea pump applications. Thanks to a Voith 
torque converter integrated in the pump 
on the seafloor, topside variable-frequen-
cy drives (VFDs) will no longer be re-
quired for speed control, according to the 
company. It says the system reduces capi-
tal expenditures by up to 70% and saves 
several hundred tonnes of topside equip-
ment, making subsea boosting economical 
at an early stage. Furthermore, operators 
benefit from a reliable, simple and com-
pact technology, it adds.
Against the background of existing wells 
depleting as well as growing step-out 
distances, subsea boosting is becoming 
increasingly important in offshore oil ex-
ploitation, Voith notes. However, topside 
modifications, complex electronics and 
extensive umbilicals are a bar to profitable 
and reliable operations. To tackle the ex-
isting limitations, Voith and FSubsea have 

joined forces for an innovative drive solu-
tion that they say provides enhanced per-
formance and durability at significantly 
reduced cost.
FSubsea stands out in the subsea industry 
with its sealless technology and Hydromag 
(US patent pending) magnetic coupling. 
Voith has expertise in hydrodynamic vari-
able-speed drives used in the oil and gas in-
dustry, power industries and mining sector.
“Our torque converters have proven their 
worth over decades and under highly chal-
lenging situations,” said Martin Kaufmann, 
managing director of variable-speed drives 
at Voith. “Designed with a focus on reliabil-
ity and simplicity, they perfectly fit FSubsea’s 
approach of autonomous subsea pumps. 
We’re looking forward to jointly developing 
a truly innovative topside-less system.”
As Voith points out, today’s subsea boost-
ing systems depend on a topside VFD with 
several hundred tonnes of weight and ex-
tensive module size. Integrating such tech-
nology on a platform or FPSO confronts 
operators with far-reaching challenges and 
costs. In contrast, the solution developed 
by Voith and FSubsea aims at the integra-

tion of a torque converter (mechanical 
variable-speed device) in the pump unit 
based on the seafloor. Combined with the 
Hydromag technology, which provides 
a hermetic pressure barrier between the 
process and the motor cooling fluid, this 
completely eliminates the need for any 
barrier fluid system and electrical control 
units, Voith says.
The novel pump drive and coupling sys-
tem has a self-sufficient design: No top-
side facilities, seafloor-based auxiliary 
pumps, hydraulic fluid connections and 
signalling cables will be required for sub-
sea boosting. Thus, Voith says, it reduces 
capital as well as operational expenditures 
by up to 70% while dramatically simplify-
ing the whole set-up.
As the system is independent of any um-
bilicals besides electric power, it paves 
the way for profitable long step-outs far 
beyond current possibilities, according to 
Voith. For an increased oil recovery rate in 
brownfield and greenfield operations, just 
an additional motor starter is required on 
existing platforms and FPSOs for subsea 
boosting.
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