
Fall edition 2006                                          http://www.gexcon.com 

Contents 
Editorials                                       2 
New GexCon profile                      3 
FLACS porting project                  3 
Training Courses                          4 
DESC Status                                 5 
Dispersion Activities                      5 
FLACS-HYDROGEN                    6 
GexCon Consulting Services        7 
FLACS Users Group (FLUG)        8 

Contact address: GexCon AS, Box 6015 Postterminalen, N-5892 Bergen, Norway               Phone: +47 55 57 4330           Fax: +47 55 57 4331 

FLACS WORKSHOP AT SUMMER SCHOOL  
 
This year several training courses and workshops 
have been organised.  One of the highlights was the 
event at the European Summer School of Hydrogen 
Safety. Students could choose to simulate 6 different 
hydrogen dispersion and explosion experiments. Most 
students performed 2 or 3 different exercises in which 
they both defined the geometry and the scenario, 
performed the simulations and compared the 
simulations with the experimental results. 

NEWS IN BRIEF (more info on http://www.gexcon.com) 
                                                                                                

• Training courses planned January 15-17 (Bergen) and February 5-7 (Korea), 2007 

• GexCon Software is looking for a software developer with partial responsibility for user support  

• Industry seminar on CFD modelling of risk held in Zurich November 9, handout available at GexCon web-site 

Could FLACS be useful to you? Contact us for information about the next user course! 

Register for a 3-day user course and obtain a free evaluation period afterwards 
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In August a FLACS workshop was organized at the University of Ulster, Belfast,  as a part of the first European Summer School 
on Hydrogen Safety. More than 50 students performed 2-3 FLACS exercises simulating dispersion and explosion experiments.  



We are now approaching the end of the year. In 
Bergen, despite its position of 60º North, the 
temperature has barely been below freezing point 
this autumn, in the middle of December a typical day 
has a 24h average temperature between 5 and 10 
ºC, and sea temperatures are reported to be 3-4  ºC 
above normal for this time of the year. Unfortunately, 
it is also wet, more than 0.5m rain has fallen during 
the last 30 days. A mild, humid winter is not untypical 
for Bergen; still, most people will agree that the 
increased temperatures are partly due to global 
warming effects, and that this is an issue that should 
be taken seriously. 
 
One of the initiatives to reduce the global warming is 
the gradual introduction of hydrogen as a future 
energy carrier. Hydrogen highways are planned at 
many places. There are hydrogen bus projects, and 
most car companies have activities on hydrogen car 
development. At GexCon we have done our 
homework, and have established FLACS as a 
reasonably validated and powerful tool for calculating 
hydrogen safety issues.  
 
Another initiative to reduce global warming is carbon 
sequestration. Statoil and partners implemented such 
a system at the Sleipner-field already a decade ago, 
in which CO2 is injected into aquifers below the sea. 
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Progress and growth require high quality risk evalu ations   
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Can FLACS also contribute to an improved global env ironment?  

Several similar activities are currently planned around 
the world. One potential risk in this connection is that 
CO2 may leak from pipes during injection and be a 
threat to people. We believe FLACS will be a useful 
tool to calculate the potential hazards from this.  
 
Finally I would like to mention that we have been 
involved recently in several blind predicton simulation 
activities, with either hydrogen or natural gas, 
dispersion or explosion. We will likely be able to 
share some of the results with you in the next issue of 
the FLACS Newsletter. 
 
Best regards 
 
Olav Roald Hansen       (in H2 car at Powertech Labs) 
Manager GexCon Software 

increase in the number of requests regarding FLACS. 
We choose to believe that the main reasons for this 
are due to a higher level of knowledge about the 
above-mentioned viewpoints and that more sectors of 
the process industry realise that advanced tools are a 
requisite for reliable risk assessments. I think it was 
Einstein who said “There is nothing more pragmatic 
than a good theory”. 
 
We do hope that you as our partner share our 
opinion. Our goal will always be to provide you with a 
front-end tool that reflects the state of the art within 
explosion safety. 
 
Thank you all for a busy and exciting 2006 and we 
wish you a Merry Christmas and a Happy New Year! 
 
Yours sincerely 
 
Øystein Larsen 
Managing Director GexCon 

The world industry is in its strongest upswing since 
the beginning of the 1970’s. Since 2002 the global 
GNP has grown with almost 5% each year. Financial 
analysts dispute about the economical forecasts and 
whether the party is over or not. One thing is for sure; 
there is a great need in industry for effective handling 
and control of resources. 
 
In order to optimize production, all parts of technology 
used in the process industry are developing at an 
increasing speed. Companies spend larger portions 
of their budgets on research and on developing new 
advanced products, applications and methodologies. 
Thus, facilities and processes tend to be more and 
more complex. 
 
Complexity is also the key factor and challenge from 
a risk point of view. After working with explosion 
safety for a long time we have experienced the many 
parameters influencing the effects of explosions. We 
therefore do not question that the explosion 
phenomenon is complex. 
 
During the last year GexCon has experienced a large  



This year Christian Michelsen Research decided to change their graphical profile. GexCon 
contacts have noticed that the profile change was implemented in September. To increase 
the visibility of CMR, and better communicate the connection between CMR and the 
subsidiaries, the new CMR logo has become an integrated part of the logos of subsidiaries 
GexCon and Prototech.  In the profile of GexCon flames have been added to signal that our 
core business is combustion and explosions. 
 
Just in case there should be any doubt: The legal name of our company is still GexCon AS 
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New graphical profile of GexCon including the logo and ”flames”  
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This summer GexCon decided to start a porting 
of the FLACS graphical user interfaces to QT 
(www.trolltech.com). The main motivation for the 
porting  is  to  be  able  to  provide  FLACS  to 
customers using Windows, as Linux and Unix are 
the only supported operating systems today.  To 
have FLACS available on Windows is considered 
important  as  many  potential  new  customers 
either  lack  competence  in  Linux  or  have 
standardized  with  Windows  as  their  sole 
permitted operating system. In connection to the 
porting  process  and  afterwards,  some 
modernisation of the interfaces is planned. It is 
also expected that the porting will facilitate future 
maintenance of the interfaces. 

The main part of the porting process has been 
subcontracted  to  Trolltech  ASA  and  their 
cooperation  partner  Klarälvdalens  AB 
(www.kdab.net).  For  3D  graphics  Coin3D 
provided by Systems in Motion (www.sim.no) is 
expected to replace the current Open Inventor 
based  graphics.  GexCon  expects  to  have 
received the ported interfaces by Easter time, 
2007, and plans to offer FLACS on Windows in 
the next main release of FLACS planned next 
summer. 

GexCon hopes that existing and new customers 
will appreciate this initiative.  

Several leading organisations have chosen QT as a platform 
independent tool. On www.trolltech.com Skype, Adobe and Google 
Earth are mentioned as QT-reference customers. 

FLACS is expected to be available on Windows during the 2nd half 
of 2007  (illustration picture) 
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There have been 9 different FLACS-I training courses this 
year. Four of the courses were held in the GexCon offices 
in Bergen, the remaining five courses were abroad. The 
participation has varied, the maximum attendance was seen 
in October, with 12 participants. Overall more than 60 
people have joined one of these training courses. 
 
In addition to this, around 70 people have participated in 
half-day FLACS modeling workshops in Belfast and Leeds, 
these were organized as an integrated part of other courses. 
In these workshops exercises were prepared so that 
participants could simulate experiments from the literature. 
Quite a few of the participants were impressed when they 
managed to reproduce the physics of experiments with 
simulations requiring less than 10 minutes CPU time. 
 
In the training courses there is a significant focus on hands-
on exercises. More than 50% of the time is generally spent 
on simulation exercises on dispersion and explosions.  A 
typical training course consists of: 
 
Day I 
Introduction GexCon & FLACS 
Presentations of interfaces CASD & FLOWVIS 
Exercise I: Explosion simulations in oil module 
Exercise II: Vented explosion and blast propagation 
 
Day II 
Presentations on R&D, explosion mitigation and dispersion 
Exercise III: Explosion mitigation 
Exercise IV: Gas dispersion and combined explosion 
 
Day III:  
Presentations on validation and QA 
Exercises free of choice 
 
Participants with some prior knowledge of explosions 
sometimes bring articles describing explosion experiments 
when attending training courses. When they realise that 
they can prepare the simulation of the experiment quickly, 
and reproduce experiments with FLACS with good 
precision in less than one hour, they tend to be impressed. 
This particularly applies to those that have prior experience 
with other CFD-tools. 
 
At the recent FLACS Users Group (FLUG) meeting in 
Zurich, it was decided that GexCon shall develop a 
FLACS-II training course, which will be held directly prior 
to the 2007 FLUG Spring meeting first week of May. 
Participants to this training course will be expected to 
perform some blind prediction simulations  prior to the 
training course. 
 
The next two training courses will be held in Bergen 
(January 15-17) and Korea (February 5-7). More 
information about these courses can be found on the 
GexCon web-site. 
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Sometimes the training course participants wish to bring 
their own examples for the training course. The wellhead 
platform model (upper picture) was received as a CAD-file 
on a DVD on the first day of a recent training course, and 
the next day the students performed both explosion and 
dispersion (lower picture) calculations using this model.  

The tunnel experiments by Groethe/SRI (presented at 
International Conference of Hydrogen Safety in 2005), is 
one example of  a test series that have been modelled  
quickly with good precision during FLACS training courses. 



To what extent will potential toxic substances 
released from a stack during emergency venting 
reach the ground?  
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Simulation of HSL experiments performed as a part 
of the EU supported DESC development project. 

DESC 1.0 was officially released in June 2006. Although there are 
still unresolved issues regarding the modelling of dust explosions 
(e.g. quenching effects), the current version of DESC can be a 
useful tool for estimating the consequences of industrial dust 
explosions in many situations. Work on improved modelling and 
further validation continues, with current activities on validating 
experiments, dust lifting modelling and evaluation of 3-zone 
models to interpret 20-litre vessel results. 
 
GexCon is currently evaluating how to establish a project  that can 
help developing DESC further after the EU supported development 
project came to an end last year. 
 
The first DESC User Group Meeting was held in Bergen in June 
2006, and a second meeting is planned in Turin in 2007. A review 
paper on the DESC project was presented at the 6th ISHPMIE in 
Halifax in August. 
 
Skjold, T.: Review of the DESC Project. Sixth International Symposium 
on Hazards, Prevention, and Mitigation of Industrial Explosions, Vol. I, 
Dalhousie University, Halifax, Canada, Aug. 27 - Sept. 1, 2006, pp. 1-21 

Through various ventilation and dispersion activities in the past 
FLACS has demonstrated the ability to provide valid results in an 
efficient way. In JIP projects with oil and gas companies, extensive 
validation  has  been  carried  out  on  the  modelling  of  natural 
ventilation of offshore structures. Wind measurements on several 
existing oil platforms were performed and compared to simulations. 
FLACS has also been validated against numerous natural gas 
dispersion  experiments  from  GexCon  test  site  as  well  as 
Spadeadam large scale test site. More recent focus has been on 
the validation of tracer gas releases in the atmosphere, dense gas 
releases, hydrogen releases and LNG. Still validity is found to be 
very satisfactory. 

The further plans for FLACS dispersion will be to expand the 
applicability. Ongoing activities involve the modelling of LNG-pools, 
which will later be extended to include pools from other liquified 
gases. An improved representation of multicomponent releases, in 
which two different  substances are released independently,  is 
another topic we would like to give attention. 

In  the future we would like to develop a better  near source 
representation of releases of flashing liquids, like chlorine. A better 
representation of inclining ground on a Cartesian grid, which may 
be important when doing dense gas dispersion, is also a topic we 
would like to study. GexCon will be looking for ways to get support 
from industry or elsewhere for these development tasks. If you 
would be interested funding such developments, please contact us. 

From the Manhattan simulation studies around Madison Square 
Garden last year, an article is expected to appear soon in the 
BAMS Journal,  in  which  5  different  CFD-tools  are  compared 
(FLACS is one of these). These days we are again involved in a 
modelling  activity  in  connection  to  the  tracer  gas  studies  at 
Manhattan, and hope to develop more efficient approaches for the 
prediction of tracer gas releases in urban areas. 

Buoyant low momentum jets may be challenging 
to model, the picture shows a 135 m/s hydrogen 
jet from a 1mm orifice (experiment by Mike Swain) 
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Sensor recordings from HSL test 7 (100 bar 
/ 3mm hydrogen jet) presented on Hazards 
XIX conference (top) compared with FLACS 
simulated concentration at sensors and 
plume above LFL (4%).  

In recent years, there has been a significant focus on predicting 
gas dispersion and explosions involving hydrogen. This is mainly 
driven by the ongoing activities to prepare for a future hydrogen 
economy. GexCon has invested a significant effort in improving 
FLACS in this area. 
 
We have been involved in many different activities in the area of 
hydrogen safety through our participation in the EU-sponsored 
HySafe Network of Excellence. There is a strong effort to 
understand physical phenomena and to validate CFD models 
needed to carry out the required risk assessments. Recently, 
FLACS has been used to simulate 4 CFD benchmark exercises, 
where several partners and tools are expected to be involved. The 
combustion benchmarks included the simulation of an accident in 
a mock hydrogen refueling station, and the study of the effect of 
venting on flame propagation in a tube with periodic obstacles. 
One dispersion benchmark was the study of the concentration 
profile established from a low-momentum leak in a chamber with 
four baffles (GexCon experiment). We have also been involved in 
the simulation of many scenarios to evaluate the risk of an 
accident in a hydrogen car or a bus in congested tunnel. 
 
One of the areas we have focussed on when evaluating the 
capabilities of FLACS is the prediction of concentration and 
velocity fields due to releases from a high-pressure reservoir. The 
efforts have included a recent benchmark in the frame of HySafe, 
this involved leaks from reservoirs with 4 different pressures and 
orifice sizes. We have seen results with varying precision in the 
past, our simulations overpredicted the maximum concentrations 
in previous INERIS high pressure jet experiments (Chaineaux), 
whereas recent high-pressure jet tests from HSL (presented at 
Hazards conference 2006) were very well predicted by FLACS. 
Some issues that may be important in order to understand 
experiments and potential deviations properly are the effect of 
crosswind (HSL article mentioned how this would reduce 
concentrations as the center of the plume does not hit the sensors) 
and measurement techniques. Nozzle dimensions and 
characteristics may possibly also influence shock patterns near 
nozzles and influence the results. 
 
As a part of an activity supported by the Norwegian Research 
Council (NFR) to improve the ability of FLACS to predict DDT and 
model detonations in a simplified way, many different experiments 
have been simulated and the simulations are able to match the 
observations reasonably well. The model has now been extended 
to include the effect of geometrical parameters on the likelihood of 
propagation  of  detonations by comparison with the estimated 
detonation cell size. Further development is ongoing. GexCon 
plans to present elements of these developments in the Loss 
Prevention Symposiums in Houston (April, 2007) and Edinburgh 
(May, 2007), and possibly at the ICDERS meeting in Poitiers (July, 
2007).  
 
Another  GexCon  activity  partly  supported  by  NFR  is  our 
contribution to the hydrogen safety work in the framework of the 
IEA Task 19. GexCon has mainly been contributing in activities on 
consequence modeling and risk assessment methods. The goal is 
to combine experiences from the North Sea (and global) oil and 
gas activity, hydrogen safety and efficient calculation tools, to 
propose good methods for risk assessments using CFD-tools. 

  

Simulation plot from one of the Fraunhofer-ICT 
experiments in which flames from driver chamber 
shoot into a lane and initiate DDT outside. Plot of 
flame in upper picture, pressure contours in lower. 
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Recent test at GexCon test site Sotra from vent panel 
testing. Side venting panels are mounted in the right 
frame of lower picture, the upper picture shows from a 
different view angle when panels start to open. 

Risk analysis and hazardous area classifications to help 
powder handling industry comply with the ATEX User 
Directive 1999/92, have been our main focus area over 
the  last  couple of  years.  Recently our  experimental 
activity  has  increased  in  connection  with  testing  of 
equipment  and  protective  systems  to  be  used  in 
explosive atmospheres (ATEX 94/9). The picture shows 
a recent explosion test of venting panels. 

Our  test  facilities  also include a fully equipped test 
laboratory for standard tests of dust flammability and 
explosion characteristics. The activity level here is high. 
The flexibility of testing at GexCon is large, with typical 
activities including equipment testing according to the 
ATEX  “product”  directive,  ATEX  certification  of 
equipment  intended  for  use  in  potentially  explosive 
atmospheres,  and  standard  testing  of  explosion 
characteristics  of  dusts.  Last  year,  several  projects 
focussed on static electricity build-up on non-conductive 
materials  in  accordance with the European 13463-1 
standard. 

In September GexCon held a 3-day seminar with focus 
on the ATEX Directives. Approximately 35 participants 
joined  the  course.  Since  this  course,  GexCon  has 
received several requests for and has organized similar 
dedicated courses within companies and organisations. 

Accident and incident investigation is a field where 
a tool like FLACS can be very useful. The picture 
(from BBC News) shows a photo from the Larkhall 
explosion accident in Scotland 2002. 
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Traditionally FLACS has been used mainly as a tool to 
support  design,  construction  and  modifications  of 
industrial plants onshore and offshore.  A less known 
use is related to accident investigations.  Over a number 
of years GexCon has participated in or provided support 
to investigations of a range of accidents.  These include 
the Piper Alpha Enquiry and the subsequent court case, 
the TWA800 accident, the Petrobras P36 accident, the 
Larkhall explosion, and more recently the Buncefield fire 
and explosion. We have also been involved in studying 
a range of smaller incidents and near misses, e.g. a 
recent gas leak at the Sleipner T platform.  In all of 
these cases FLACS has been used to predict  gas 
dispersion and/or gas explosions.  For some situations 
information  about  e.g.  gas  cloud  extent  (from  gas 
detector readouts) has been available, and we often see 
that FLACS simulations generate results which are very 
consistent with the data available.  Such results, as they 
refer  to  real  accidents  or  incidents,  increase  the 
confidence one can have in FLACS, which is otherwise 
based on general validation work. 
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Geir H. Pedersen                    phone: +47 5557 4312 

Manager Process Safety         geir@gexcon.com 

Jan Roar Bakke                     phone: +47 5557 4206 
Manager Consulting              jrb@gexcon.com 

 
For more information, please contact: 

 
For more information, please contact: 



The day before the FLACS Users Group meeting in Zurich 
November 10, an industry seminar called ”CFD Modelling of 
Risk was organized November 9. SKS and GexCon hosted 
the event. More than 50 participants from 10 countries could 
follow presentations about modelling of dust explosions, 
explosion protection, hydrogen safety, transformer 
explosions, onshore and offshore explosion risk, risk 
communication and future FLACS R&D plans. Handout from 
the seminar can be downloaded from 
(http://www.gexcon.com). 
 
The FLACS users group meeting on November 10 was also 
well attended, with 26 people present. In addition to 
presentations from GexCon, there were good discussions 
and several interesting presentations from users on their 
experiences, evaluations of FLACS, comparisons with other 
CFD-tools and methods, as well as feedback on potential 
improvements. One of the wishes from the users was that 
GexCon would develop a new FLACS-II advanced training 
course. It was decided that GexCon will offer this directly prior 
to the FLUG spring meeting to be held in Bergen May 3-4, 
2007. 
 
Last spring a FLACS Users Group meeting was held in 
Orlando, USA after the AIChE Spring meetings. It has been 
decided to repeat this in 2007. North-American FLACS Users 
and other FLACS users participating at the LPS/CCPS 
conferences in Houston in April 2007 should consider to join 
the FLUG-meeting planned 26-27 April. 
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Tentative Calendar 
 
Jan 15-17          FLACS training course, GexCon, Bergen                            
Feb 5-7              FLACS training course, Korea 
March 30           UKELG meeting, Kingston University, UK                                                   http://ukelg.ps.ic.ac.uk/ 
April  10-13        World Conference on Safety of Oil and Gas Industry 2007, Gyeongju        http://www.wcogi2007.org/ 
April  22-26        AIChE Loss Prevention Symposium Houston (US FLUG April 26-27)        http://www.aiche.org 
April  23-27        5th International Seminar on Fire and Explosion Hazards, Edinburgh   http://www.see.ed.ac.uk/feh5/ 
May 2-4              FLACS-II Training and  FLACS Users Group meeting, GexCon, Bergen 
May 22-24         Loss Prevention Symposium 2007, Edinburgh              http://www.icheme.org/LossPrevention2007/ 
June 15              Explosion and Mitigation course Leeds    http://www.leeds.ac.uk/fuel/msc/mtp/fe04_programme.htm 

FLACS and GexCon Contacts  
 
Sale and Managing Director                     Øystein Larsen                            oysteinl@gexcon.com    +47 55 57 4229 
Software R&D, FLUG and Sale                Olav Roald Hansen                     olav@gexcon.com         +47 55 57 4318  
FLACS Support                                        Hans-Christen Salvesen              flacs@gexcon.com        +47 55 57 4321 
 
GexCon Consulting                                  Jan Roar Bakke                          jrb@gexcon.com            +47 55 57 4206 
GexCon Process Safety                           Geir H. Pedersen                        geir@gexcon.com          +47 55 57 4312 
 
Editor of Newsletter                                  Olav Roald Hansen         

Participants at the FLACS Users Group meeting in 
Zurich, November 10, 2006. 

Would you like to try FLACS? 
 
If you would like to try FLACS, but cannot 
justify participation in a training course at this 
stage, please visit us at one of our exhibits 
planned next year in Gyeongju, Houston or 
Edinburgh (see calendar below). We will then 
give you the possibility to work through your 
own simulation example, in which you work 
with geometry, definition of scenario, perform 
simulation and study results. This will make it 
easier for you to evaluate how FLACS could be 
a benefit to you. 


