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Kongsberg Digital - Energy



Production losses
Main driver is plant failure



Contributors to production losses
From plant failure

SOURCE: Oil & Gas UK PILOT PETF, IMechE; Expert interviews



Dynamic simulation



LedaFlow
Advanced Transient Multiphase Flow Simulator

• 1D Transient multiphase flow modelling

• Wellbore Sandface to Processing Facilities

• Improved accuracy in multiphase flow modelling 
with slug capturing, three energy equations and 
nine mass equations

• Seamlessly connects to K-Spice 

• Owned by LedaFlow Technologies DA



K-Spice
Dynamic Process Simulation

• A dynamic process simulator and platform for model-
based decision support application

• Builds on 35 years of experience and two world-class 
dynamic simulation tools (ASSET and D-SPICE)

• Specialised for Upstream Oil & Gas and LNG 
operations

• Seamlessly connected to LedaFlow



Multipurpose Dynamic Simulator (MPDS)
Digital Twin



1
2 What we did

Operator issue

3 What we achieved

Unlock the potential – next level in production efficiency

North Sea project

▪ Each of the main issues with the
control system were addressed to 
increase production

▪ What did we do to address slugging?

– Production data analyzed using a 
digital twin representing the 
production facility (K-Spice and 
LedaFlow)

– New control solution designed 
together with the operational team

– Solution tested for robustness and 
stability using the digital twin and 
implemented on the offshore 
platform

▪ Several elements of the control 
system were identified to have a 
potential to increase production

▪ One example was slug handling
– Manual handling reduced 

production and caused a high stress 
factor in the operational team

– Production disturbances 

– Reduced gas export

– Gas flaring giving increased emission 
and CO2 tax

▪ The different improvements led to a 10% 
production increase

▪ A robust and fully automated control system 
for handling slug flow was implemented:

– Eliminated requirements for manual operations 

– Reduced shutdown risk

– Maintained high and stable gas export rates 

– Prevented gas flaring giving a reduction in C02 
tax



1
2 What we did

Operator issue

3 What we achieved

▪ Need for virtual flow metering as 
back-up of unreliable physical 
multiphase flow metering

▪ Need to report well production rates 
when subsea physical sensors fail. 

▪ Decision support tool to efficiently 
plan and manage production 

▪ High wax deposition in flowline 
resulted in a need for frequent 
pigging

▪ Expensive offshore vessel based pig 
monitoring system

 Integrated subsea/topside digital 
twin (K-Spice and LedaFlow)

 Automatically calibrated online 
simulator with composition 
tracking 

 Enabled capability to receive real-
time or past field measurements

 Developed a planning simulator

 Developed a pig locator and arrival 
time estimator

▪ Accurate real-time virtual flow rates 
and pipeline flow conditions

– Irrespective of the status of the 
physical multiphase flow meters

▪ Virtual flow meter and decision 
support tool aids engineers in 
reservoir planning and production 
optimization

– Well re-routing, pigging, hydrate 
inhibition, choke settings

▪ Real-time monitoring of pig location 
and arrival estimates 

– Alert and prepare platform operations

Unlock the potential – next level in production efficiency
Gulf of Mexico project
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Smart Apps
Onshore and Offshore Production Efficiency



Supporting Operators globally




