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A recent FLACS development project fo-
cused on a better modeling of LNG rele-
ases. New source models for pool spread 
and evaporation were developed. The 
spread of the spilled LNG is based on 
elevation of terrain and obstructions, or 
as a result of river currents in water. Eva-
poration of the pool occurs as heat is ex-
tracted from the ground or water.  In the 
" gures above an LNG-leak scenario has 
been modeled, in which 4000 kg/s LNG is 
released in between the storage tanks in 
a 5 m/s wind " eld. It can be seen that the 
LNG evaporates and that the # ammable 
natural gas is lifted in the wakes behind 
the storage tanks. The upper two pictures 
show the pool development after 200s 
and 375s, whereas the lower two pictu-
res show the extent of the # ammable gas 
cloud.  The new models will be availa-
ble for commercial users of FLACS in the 
next release of FLACS, FLACS-v9, expec-

ted Q4, 2007. The development project 
was supported by Norsk Hydro, Norwe-
gian Petroleum Authorities, Statoil and 
Total, in addition DNV contributed with 
technical advice. The new pool models 
can also be applied for other cryogenic 
gases (e.g. hydrogen), and for pools of rai-
nout from releases of liqui" ed gases like 
butane/LPG and chlorine and ammonia. 

The most important aspect of the co-
ming FLACS-v9 release, is that FLACS 
will now also be available on Windows, 
in addition to Linux. The FLACS pre- and 
post-processors have been completely 
redesigned, giving them a new, modern 
look and better overall usability.  Other  
expected improvements of physical 
models in FLACS-v9, are models for the 
simulation of jet " res, some DDT predic-
tion capability, a few bug " xes, and im-
provements in various utility programs.
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GexCon News
Kees van Wingerden, who worked with GexCon and 
CMR from 1991 to 2002 (the last 2 years as the Ma-
naging Director of GexCon) joined GexCon again 
in March this year.  Kees has been appointed to the 
position of Marketing Director. In addition to being 
a signi" cant resource for all three departments at 
GexCon, Kees will work with strategy and marketing. 
Kees will also have the possibility to take care of cross 
department activities at GexCon. Everybody at Gex-
Con is very pleased to have Kees back in the team.

Improved Pool Models in FLACS-v9
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Editorials

The GexCon Software development team 
is very busy these days. One reason for 
this is the coming release of FLACS-v9 ex-
pected Q4 this year, with new Windows 
compatible front ends as well as new phy-
sics implemented. A steady increase in 
the number of commercial users of FLACS 
also keeps us busy. One consequence of 
this is that this newsletter is issued a cou-
ple of months later than planned.  Despite 
the delay we believe the readers will ap-
preciate the contents.

The faithful reader of this newsletter may 
notice that the layout has been changed 
from previous issues. We hope that you 
will welcome the change, which should 
hopefully look more professional, and also 
re# ect the new GexCon pro" le better.

Despite the major e$ ort on porting of 
FLACS front end to QT and Windows, we 
are also very active with model develop-
ment and validation e$ orts. On the front 
page of the newsletter you can see one of 
the recent model improvements in FLACS, 
the new pool spread models. This is one 
of several important steps in the direction 
of making FLACS more attractive as a gas 
dispersion tool.  Another ongoing disper-

sion modelling activity is an improved  re-
presentation of sloping terrain.

One of the major strengths of FLACS is 
the signi" cant e$ ort invested in valida-
tion by the developers. Historically this is 
of course motivated by the critical need 
for precision when dimensioning o$ shore 
oil and gas platforms against explosion 
loads. When the functionality of FLACS is 
gradually extended to new areas like dis-
persion, hydrogen safety and soon " res, 
we will do our best to keep the high stan-
dards of modeling also in the new appli-
cation areas.

FLACS has been used in several blind 
benchmark simulation activities recently.  
Many of these were on hydrogen safety, 
and were organised within the HySafe 
Network of Excellence. GexCon is taking 
part in blind simulation activities in other 
" elds like natural gas mine explosions or 
tracer gas dispersion. Most of the use of 
CFD in real life are blind predictions, e.g. 
consulting work where no experiments 
exist. The successful performance in blind 
simulation of unknown experiments is es-
sential for building con" dence in a CFD-
tool. Still many model providers hesitate 

to take part is such benchmark exercises.

At the previous FLACS Users Group me-
eting GexCon organised blind simulation 
exercises among FLACS users to learn 
about user dependency and evaluate the 
need for better guidelines. 

We think that this is a good way for us to 
improve. 

Please tell us if  GexCon or FLACS  can help 
you to improve?

Yours sincerely     

Olav Roald Hansen
Manager GexCon Software

Dear Partners

During the last year several important 
factors have contributed to establish 
GexCon's position as one of the world 
leading explosion safety partners. Pro-
duct development, investments in new 
laboratory equipment and employing 
highly quali" ed personnel, have increa-
sed the assortment and the quality of our 
products.

First of all it is a pleasure to have Kees van 
Wingerden back as our new marketing 
director. As one of the most recognized 
capacities within the " eld of explosions, 
Kees will contribute in all our activities 
from marketing and sale to project exe-
cution and quality assurance. 

The number of sta$  at GexCon has in-

creased by more than 25% during the 
last year. As GexCon is, and tends to be a 
front-end expert, we are satis" ed that all 
our new employees are highly quali" ed 
and motivated. 

At present GexCon is about to " nalize an 
important and challenging lift of our main 
product, FLACS. We do hope that porting 
the code to become platform indepen-
dent and adding new functionality will 
give our customers a more comfortable 
and productive work day.

GexCon has experienced a significant 
need for experimental testing during the 
last year. Customers from all around the 
world have tested their concepts and 
equipment in our laboratory and at our 
large-scale test site. 30 years of experi-
ence in explosion testing has been a great 

advantage due to the complexity of many 
of these projects.

We believe that all the above mentioned 
factors, activites and events enable us to 
provide our customers with " rst-class ser-
vices and products.  

Yours sincerely 

éystein Larsen
Managing Director GexCon

What's going on at GexCon?

FLACS-v9, dispersion, blind benchmarks and more
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For more than a year GexCon and sub-
contractors have been working hard to 
develop new improved user interfaces 
for the FLACS program package. This ac-
tivity represents a signi" cant investment 
for GexCon. In August GexCon accepted 
the deliverable from our subcontractors, 
and the QT-ported versions of the inter-
faces (CASD and FLOWVIS) can now run 
under both Windows and Linux opera-
ting systems. In parallel to the pure por-
ting process, GexCon has also performed 
some modernisation of the layout, and 
this work will continue until the release. 
Some examples of new features are:

CASD6:
· More dynamic layout, windows can  
 be split into up to four view frames
· Optimised button layout
· Coordinates of pointer object shown
· Quicker start-up menus

FLOWVIS:
· Smaller frames around the plots
· Optimised buttons, improved fonts
· Improved plot and video generation

There are still some important tasks to be 
completed before the planned delivery in 
Q4, 2007, including the development of a 
run manager for Windows, " le handling 
to ensure that input and output " les will 
be understood on both operating sys-
tems, and " nalising the license manager 
for Windows. Some optimisation of the 
existing menus in CASD will also be per-
formed. Compared to the existing version 
of CASD, the new visualisation packages 
seem to require slightly more memory. 
To ensure improved performance, work is 
planned to increase the options on plot-
ting of geometry details when handling 
large and complex geometries. 

GexCon looks forward to completing the 
work with the new interfaces, and we 
are glad to be able to provide FLACS for 
the Windows operating systems. We ex-
pect that Linux will remain the preferred 
operating system for high-volume users 
of FLACS, since since simulations can be 
distributed to other computers in a Linux 
network. For other companies, which 
do not have Linux expertise in-house, or 
which have standardized on Windows, 
the Windows version may be a more op-
timal choice. 

FLACS-v9 Status Report

The current Windows prototype version of pre-processor CASD (right) and post-processor 
FLOWVIS (left). The porosity calculation routine PORCALC can be seen in the lower right corner.

In addition to the signi" cant e$ ort to mo-
dernise the user interfaces, work has also 
been carried out to develop new models 
and to improve existing models. GexCon 
aims at including the following new func-
tionality in FLACS-v9 when released.

FIRE-modeling capabilities:
A " rst model for the simulation of gase-
ous jet " res has been developed. This in-
cludes an improved combustion model 
which will adaptively switch between 
di$ erent model formulations for premi-
xed and non-premixed # ames. Models for 
the calculation of soot formation, as well 
as improved radiation models, have been 
developed. The ambition for this " rst " re 
model is that it shall be a reasonably ro-
bust tool which will provide useful predic-
tions for jet # ame situations.  The tool is 
expected to be competitive in particular 
for situations where process area geome-
tries will in# uence the # ow pattern. The 
plan for the future will be to gradually en-
hance functionality and validity.

Improved pool modeling:
The new pool spread and evaporation 
models are planned to be included in 
FLACS-v9. This will ensure better possibili-
ties to model releases of cryogenic gases, 
like LNG, and certain liqui" ed gases spil-
led on the ground or into water. 

First functionality to predict DDT
In recent years a signi" cant modeling ef-
fort is invested in understanding condi-
tions that may lead to DDT for hydrogen.  
Some of the results from this work will be 
available in FLACS-v9, including plot va-
riables indicating likelihood of transition 
to detonation.

General objects:
With the new release of FLACS the users 
will have the possibility of de" ning gene-
ral objects (not aligned to the axes) with 
shapes deviating from box & cylinder sha-
pes. These objects can be handled by the 
porosity routine, but they should prima-
rily be used for larger objects since sub-
grid model handling is not yet developed. 
In FLACS the handling of these will not be 
optimal on the Cartesian grid, but work is 
ongoing to improve this. 

In addition there are some bug-" xes that 
will be incorporated. 

The geometry import program, geo2# acs, 
is gradually improved in parallel to FLACS. 
In the future this program is planned to 
be integrated in the CASD pre-processor.

Improvements will also be done for the 
DESC simulator, but these will be released 
after the new version of FLACS.

Model Improvements in FLACS-v9
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GexCon has been involved in facilitating 
a ªsafeº transition to the expected increa-
sed use of hydrogen as an energy carrier 
in the future in several ways. Current ac-
tivities include CFD-model development 
and validation, risk studies using CFD, 
experimental testing of prototypes, and 
participation in R&D activities.

There is a continued e$ ort to develop 
FLACS further for simulating problems 
related to hydrogen safety. In addition 
to general model validation and impro-
vement activities, there is a main activity 
to predict the possibility of a transition 
to detonation (DDT) under various con-
ditions. This activity is supported by the 
Norwegian Research Council (NFR), and 
overviews of the work performed so far 
have been presented in the Loss Preven-
tion Symposia in Orlando, Houston and 
Edinburgh and in other meetings.

Extensive validation is the key for de-
velopment of a successful CFD tool. The 
best way to evaluate validity is to simulate 
real experiments, optimally blind without 
knowledge about the test results. Two 
years ago GexCon participated in a HySafe 
blind benchmark on hydrogen dispersion, 
simulating a planned INERIS experiment, 
with 1 g/s H2 released vertically over 4 mi-
nutes inside a garage sized room with 1-
2h dispersion time thereafter. The overall 
results from 10-15 participating partners 
and observations of the INERIS-6 bench-
mark will be presented in at the ICHS2 
(2nd International Conference of Hydro-
gen Safety in San Sebastian in September 
2007). FLACS performed very well in this 
benchmark. Below two of the sensor re-
cordings are compared to GexCon FLACS 
blind predictions submitted before the 
experiment was performed. Last year 
GexCon participated in two explosion 

and two dispersion benchmarks as part 
of HySafe. Two of these were submitted 
blind by GexCon. One blind submitted 
benchmark was the explosion of a large 
stoichiometric hydrogen cloud covering 
a mock up refuelling station. In the " gure 
to the right the simulated # ame develop-
ment is shown. Experimental results are 
not yet published (some will be publis-
hed at ICHS2), and GexCon cannot pre-
sent the precision of our predictions yet. 
Other benchmarks included the e$ ect of 
venting on # ame propagation in a tube 
with repeated obstacles, a low-momen-
tum leak in a chamber with four ba*  es 
(GexCon experiment) and free jet releases 
from high-pressure reservoirs. A paper on 
our recent validation e$ orts with FLACS 
on  dispersion of hydrogen was presented 
at the WCOGI 2007 in Korea in April.

GexCon has recently increased the e$ ort 
towards risk assessment methodology 
development for hydrogen. One activity 
GexCon has been involved in as part of 
HySafe, is the simulation of various release 
scenarios to evaluate the risk of an acci-
dent in a hydrogen car or bus in a conge-
sted tunnel. This activity will be presented 
at the ICHS2 in September. A simulation 
activity to support experiments carried 
out at FZK in Germany, with hydrogen re-
leases impinging on a plate/hood (10 g) in 
a ªworkshop settingº will also be presen-
ted at ICHS2. Several other papers invol-
ving FLACS work can also be found at the 
conference, including the results of previ-
ous HySafe benchmarks and CFD simula-
tions to help the determination of hazard 
zones in a hydrogen refuelling station. 

Within HySafe a new internal project, 
HyQRA, has been started. This project 
seeks to develop and harmonize quanti-
tative risk assessment methods speci" c 

to hydrogen applications, and identify 
existing ªknowledge gapsº in the under-
standing of physical phenomena relevant 
to hydrogen safety. GexCon presented a 
paper on CFD-based risk assessment for 
hydrogen applications at the Loss Pre-
vention Symposium in Houston in April 
(A modi" ed version of this will soon be 
published in Process Safety Progress). 
GexCon is also participating in an IEA ex-
pert group on hydrogen safety, which is 
working to improve the understanding of 
risk in connection to use of hydrogen, the 
quality of modelling and risk assessment 
approaches.

FLACS-HYDROGEN Related Activities

Precision of GexCon FLACS blind predictions of INERIS-6 dispersion benchmark for monitor points 16 (left, 1.1m above jet) and 12 (0.9m above 
# oor). This is a challenging test predicting jet concentratons, mixing, strati" cation and slow di+  sion. Right picture shows predicted plume.  

Flame development predicted by FLACS in 
an explosion of a large hydrogen gas cloud 
in a mock-up refuelling station.  This HySafe 
benchmark aimed at predicting the outcome 
of a real experiment (Shirvill et al. ICHS2). 
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FLACS-DISPERSION Related Activities
Historically, FLACS-DISPERSION is a by-
product, or natural extension, of the gas 
explosion simulator FLACS. Compared to 
other CFD-tools for dispersion, this can 
be considered a comparative advantage 
in many ways. For gas explosion mode-
ling it is essential to be able to model the 
e$ ect of geometry details accurately, the-
refore 100.000s of geometry objects can 
be handled by our preprocessor without 
major problems when preparing the geo-
metry, and the geometry complexity does 
not reduce the e+  ciency of the compu-
tations signi" cantly. The ability to include 
such geometry details makes FLACS a 
leading CFD-tool for the modeling of 
leaks and releases in congested process 
plants. When the " re functionality soon 
becomes available, it is expected that this 
advantage will contribute to making the 
" re models competitive. Complex geome-
tries are not required to produce good re-
sults with FLACS. The INERIS-6 hydrogen 
dispersion benchmark described on the 
previous page con" rmed that the preci-
sion in predictions can also be very good 
for empty room situations with no inter-
nal congestion. 

There are other positive side e$ ects, e.g.  
output variables that can help evaluate 
the possible explosion severity for # am-
mable gas dispersion. But there are also 
elements with FLACS-DISPERSION that 
would bene" t from being better optimi-
sed. For instance, the most common toxic 
industry chemicals could be included in 
the gas library (species like chlorine must 
now be manually de" ned), and the out-
put for toxicity could be more optimised. 
These elements, and many more, are im-
provement ideas we plan to work with in 
the near future in an e$ ort to further opti-
mise FLACS-DISPERSION.

With funding from the Norwegian Re-
search Council CLIMIT-program, one 

important activity to improve FLACS-DIS-
PERSION has been initiated. Quite often 
the topography consists of sloping ter-
rain (e.g. hills or valleys) that will strongly 
in# uence the dispersion pattern. In the 
Cartesian solvers used by FLACS, the slo-
ping terrain (not aligned to the grid) will 
be represented by steps, and for uphill 
dense gas dispersion a very " ne grid reso-
lution will be required to predict the gas 
dispersion accurately. Within the CLIMIT-
project, GexCon will modify the numerical 
schemes, so that the # ow solver will iden-
tify to what extent the ground (or large 
object) is not aligned to the grid direc-
tions, and will modify the numerical sche-
mes to allow # ow parallel to the surfaces. 
The main focus of the CLIMIT-project is to 
improve the ability to model the hazard 
from CO2-leaks in connection to carbon 
sequestration e$ orts, and there will also 
be work to represent the source terms in 
connection to leaks of supercritical CO2. 
Statoil is funding this activity, and BP sup-
ports the activity by giving access to some 
experiment data on CO2 releases. If other 
companies will be interested in suppor-
ting this development work, or related 
work, please contact us.

As part of the increased focus on impro-
ved modeling of toxic industry chemicals, 
an M.Sc. student, Bjarte Hennù, has given 
valuable contributions with his thesis on 
the modeling of chlorine releases with 
FLACS. A continuation of this work is plan-
ned in the near future. The picture below 
shows a simulated scenario with a dense 
gas chlorine leak from a derailed train.

On the front page of this newsletter the 
improved pool spread and evaporation 
models for releases of LNG and other 
cryogenic gases are discussed. In a real 
situation the evaporation will depend on 
heat extracted from the ground or water, 
the local vapour pressure, temperature, 

pool temperature and other parametres. 
Improved models in FLACS will increase 
both realism and precision when mode-
ling releases of LNG and other cryogenic 
gases.

The improved modeling of releases of toxic industry chemicals (like chlorine from railcars) is 
one of the areas where GexCon expect to put more e$ ort into. The simulation picture above is 
from the M.Sc. thesis of Bjarte Hennù (University of Bergen in cooperation with GexCon) with 
the title ̀A study of chlorine gas modelling in low wind using the CFD tool FLACS.

One of the interesting dispersion activities 
GexCon has been involved in recently is the 
modeling of tracer releases in urban areas. 
The front cover of the December 2006 issue of 
Bulletin of American Meteorological Society 
can be seen above. Here FLACS is one of 5 
CFD-softwares applied for dispersion mod-
eling of release experiments at Manhattan.

For more than 2 years GexCon and other 
modeling teams have modeled tracer gas 
releases at Manhattan. The " rst activity 
was the modeling of releases around Ma-
dison Square Garden. Last year this mo-
deling e$ ort was described in a journal 
article (see above).  Two years ago experi-
ments were carried out in Midtown Man-
hattan, an area with signi" cantly taller 
buildings than the area around Madison 
Square Garden. In connection to these 
experiments, GexCon performed some si-
mulations in 2005. One year ago GexCon 
was included in a group of modelers that 
would aim at blind simulating these tra-
cer release scenarios. For the actual test 
dates the modelers received information 
about wind observations at certain loca-
tions, as well as the transient leak data. 
Based on this, GexCon and other mo-
delers should predict tracer gas plume 
development blindly. Through these ac-
tivities, interesting model developments 
have resulted, and we hope that these will 
contribute to making FLACS-DISPERSION 
a more attractive  tool.
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Several thousands of people die globally 
in mine accidents every year. A signi" cant 
fraction of the accidents are caused by ex-
plosions of methane and sometimes coal 
dust. Most of these take place in China, 
quite often due to low safety standards in 
sometimes illegal coal mines. In the past 
two years there have also been very se-
vere accidents in USA and the EU. In Ja-
nuary 2006, USA experienced their worst 
coal mine explosion accident for decades 
when 12 workers died in the Sago mine. 
Last year Poland also had a very severe ac-
cident with 23 people killed.

Methane, which is the gas causing these 
explosions, is continuosly generated 
from the rock. During mining operations  
proper ventilation systems will generally 
make sure that the gas concentration 
is far below # ammability limits. When 
miners leave an area, this area is usually 
sealed with a thick barrier of concrete. Be-
hind this seal, the gas concentration will 
gradually build up, and may for shorter 
or longer periods become explosive. An 
ignition source, which could be smoulde-
ring dust or sometimes lightning, may ini-
tiate an explosion. If the seals are leaking, 
this could also lead to explosive regions 
in the vicinity of the seals. The purpose of 
the seals is to contain possible explosions 
inside the sealed area.

In 1997 FLACS was used to blindly predict 
methane explosions in two di$ erent mine 
tunnel test geometries. The South-African 
research institute, CSIR,  thereafter perfor-
med the experiments and evaluated the 
blind predictions. Good results were seen 
for FLACS blind predictions for both sce-
narios. Above the blind predictions with 
FLACS are compared with the experi-
mental results from a test in a 200 m long 
open-ended tunnel with 7.5 m methane 
in the closed end (plot is taken from CSIR 
report AERO 97/299 from 1997). 

 As a consequence of the Sago Mine acci-
dent in 2006, the US National Institute for 
Occupational Safety and Health, NIOSH 
(previously the US Bureau of Mines), star-
ted an activity evaluating the design of 
seals. One observation from the Sago ac-
cident was that the concrete seals applied 
were far from strong enough to withstand 
the explosion. In the research initiated by 
NIOSH, one activity included the simula-
tion of existing NIOSH experiments (per-
formed in the Lake Lynn experimental 
mine) to evaluate the ability to predict or 
reproduce existing experiments. Thereaf-
ter potential mine explosions at larger sca-
les were simulated to study the required 
seal strength as a function of separation 
distance of seals. The team also visited se-
veral countries to learn from their practi-
ces and experiences in constructing seals. 
As a result of this work, a public report has 
been issued:

Explosion Pressure Design Criteria
for New Seals in U.S. Coal Mines
By R. Karl Zipf, Jr., Ph.D., P.E., Michael J. 
Sapko, and J;rgen F. Brune, Ph.D.

Their report can be downloaded from 
the NIOSH web-site: http://www.cdc.gov/
niosh/mining/pubs/pdfs/2007-144.pdf 

Two CFD-softwares were applied in the 
study. These were FLACS (simulations 
performed by GexCon) and AutoReagas 
(simulations performed by Century Dy-
namics). Six di$ erent experiments with 
gas cloud sizes up to 18 m length in two 
di$ erent mine geometry con" gurations 
were simulated. The FLACS simulations 
were carried out prior to receiving infor-
mation about the test results. Still very 
good results were obtained, with 8 out of 
12 maximum overpressures (6 tests and 2 
observation locations) predicted within 

10% of observed values, and the worst 
prediction of the 12 with a deviation of 
only 24%. Comparison with AutoReagas 
simulations (performed after receiving 
test results) can be found in the report.

The simulations with large gas clouds 
presented in the report also indicated 
that very high overpressures can result if 
the distance between the seals becomes 
signi" cant. The NIOSH report is highly re-
commended reading for those interested 
in explosion phenomena.

The two studies mentioned have indica-
ted that the blind predictive capability of 
FLACS is very good for the situation with 
methane gas clouds in tunnel systems. 
Some years ago, FLACS was applied in an 
mine accident investigation in Spain, and 
the simulations were valuable to under-
stand the course of the accident. 

If legislation, codes and standards would 
allow, it should be feasible to apply FLACS 
in connection to the seal layout and de-
sign for abandoned areas, to optimize 
whether a short distance between weak 
seals is more economic than a longer 
distance between fewer but much stron-
ger seals. Detailed mine layout, with cor-
ridors, turbulence generating elements 
and more, can be taken into account.

FLACS, a Useful Tool For Mine Explosion Safety?

FLACS blind prediction (o ) of CSIR 200m tun-
nel test (p ) performed in 1997 (notice that 
pressure scale starts at 0.4 bar). 

Comparison of FLACS blindly predicted pres-
sures (lower plot) and NIOSH test results from 
Lake Lynn Experimental mines (upper plot). 
The deviation in arrival time is a consequence 
of the strong ignition source used in the tests.

Sketch of one of the Lake Lynn Experimental 
Mines tunnel geometries used for the simula-
tion study (From Figure 15 of NIOSH-report).
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GexCon Process Safety: Increase of Testing Activity
The Process Safety Department of Gex-
Con is active in two main areas in the " eld 
of explosion safety: Risk analysis for land-
based process industry and experimental 
testing of equipment intended for po-
tentially explosive atmospheres and/or 
protective systems. This work is driven 
by the ATEX Directives 1999/92/EC and 
94/9/EC. Since July 1, 2003, the latter di-
rective demands the preparation of a risk 
analysis for new process facilities and risk 
analyses should have been carried out for 
all existing process facilities prior to July 
1, 2006. Since the latter date is more than 
1 year ago one would expect the demand 
for risk analyses to decrease. At GexCon, 
however, a decrease has not occured. 
Simultaneously, a strong increase of the 
number of experimental investigations is 
seen in 2007.

The experimental work is partly related 
to ATEX certi" cation of equipment to be 
used in potentially explosive atmosphe-
res, such as mechanical tools. GexCon 
purchased a special high speed thermal 
camera for investigation of the maximum 
transient temperature seen during ope-
rations with such tools. The " rst " gure 
shows a recording of a grinding machine 
with this thermal camera. The various 
colours indicate di$ erent temperatures.
Other work under the ATEX direc-
tive include testing of equipment 

limiting the consequences of explo-
sions, such as explosion relief systems. 

Two types of passive " re protection mate-
rial for pipes and valves were exposed to 
high dynamic explosion pressures (drag) 
to investigate their resistance to such 
loads assuring survival in case of an ex-
plosion prior to a " re. 

Other work involved protection against 
lithium battery fires and testing of a 
protection system against BLEVEs of ves-
sels containing liquefied propane and 
butane.

If you need assistance from an experien-
ced and # exible team to perform chal-
lenging experiments within explosions or 

related areas, please contact the GexCon 
Process Safety department.

Yours Sincerely     

Kees van Wingerden
GexCon Marketing Director

GexCon Consulting: Fast Screening Studies
GexCon Consulting has performed detai-
led explosion assessments based on the 
use of FLACS for both o$ shore and ons-
hore installations for a number of years.  
During the last 5 years, we have perfor-
med approximately 230 projects for cli-
ents all around the world.  The results of 
each project are of course unique for the 
installation in question and for the condi-
tions under which it operates.  However, 
we realised that from the aggregate of 
these projects it might be possible to 
extract information and parameter de-
pendencies that could be used to make 
coarse estimates of explosion loads for 
situations where there was insu+  cient 
time or information available to perform a 
detailed FLACS study by the time the " rst 
results were required.  

 We therefore embarked on the task of ex-
tracting information from our results, and, 
even if the work is still not complete, the 
information gathered has assisted us in 
making qualitative explosion analyses for 
a number of cases.  We do not normally 
recommend to do a qualitative analysis 
as a stand-alone work, as the information 
produced is normally not precise enough 
for e.g. design purposes.  However, to do 
an initial, qualitative overpressure esti-
mate in a FLACS-type project has shown 
to be very useful in the sense that results 
are available early and can be used while 
the more detailed, precise analysis pro-
gresses.  In several projects the qualitative 
analysis has provided results with an ac-
ceptable degree of accuracy, as shown by 
later FLACS analysis.

 It should be added that neither the under-
lying consultancy projects nor the instal-
lations used as a basis, can be identi" ed in 
any way in a qualitative analysis. 
 
GexCon Consulting now has the capabi-
lity to provide reasonable explosion loads 
for a large o$ shore or onshore facility in a 
very short time.  However, FLACS is and 
will be our preferred tool and the quali-
tative assessments must be seen as sup-
plements to the FLACS analyses.

Yours Sincerely     

Jan Roar Bakke
Manager GexCon Consulting

Temperature development on a grinding 
machine reported by a high-speed thermal 
camera.

Investigation of lithium battery " res 

Exposure of passive " re protection material 
to drag loads 
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Meet GexCon:

11-13 Sept San Sebastian  2nd Int Conf. on Hydrogen Safety   http://conference.ing.unipi.it/ichs/

19-21 Sept Bergen  FLACS-I Training Course    http://www.gexcon.com

29-31 Oct Bergen  FLACS-I Training Course    http://www.gexcon.com

6-7 Nov Al Khobar 1st PSTEM

15 Nov Paris  FLACS Industry Seminar, presentation of FLACS-v9 http://www.gexcon.com

16 Nov Paris  FLACS/DESC Users Group Meeting   http://www.gexcon.com

6-10 April New Orleans AIChE Global Congress on Process Safety  http://www.aiche.org

 FLACS and GexCon Contacts (More info at http://www.gexcon.com):

 Managing Director  éystein Larsen  oysteinl@gexcon.com   <47 55 57 4229

 FLACS Sale and Development Olav Roald Hansen olav@gexcon.com, # acs@gexcon.com <47 55 57 4318

 FLACS Support   Hans-Christen Salvesen hans@gexcon.com, # acs@gexcon.com <47 55 57 4321 

 FLACS Consulting Services Jan Roar Bakke  jrb@gexcon.com    <47 55 57 4206

 Testing & Process Safety Geir Pedersen  geir@gexcon.com   <47 55 57 4312

Marketing Director  Kees van Wingerden kees@gexcon.com   <47 55 57 4205

FLUG - FLACS Users Group
The FLACS Users Group meeting in Bergen 
3-5 May was well attended. Despite fog 
problems at the airport leading to some 
last minute cancellations, there were 25 
representatives attending, in addition to 
5-10 GexCon representatives.

The meetings started with a FLACS-II ad-
vanced training course. Prior to the me-
etings GexCon invited the FLACS users 
to deliver 3 benchmark exercises in order 
for GexCon to evaluate user dependency 
and the need for better guidelines. In the 
" rst part of the training course, a recom-
mended way of solving the benchmark 
exercises was shown. Then there was one 
session with lectures concerning geome-
try import from CAD, grid guidelines and 
more. 

One week prior to the FLUG meeting a 
smaller US meeting was organized in 
Houston in connection to the Global Con-
gress on Process Safety. Five FLACS users 
attended in addition to GexCon represen-
tatives, and the program was organised as 
a ºlightº version of the FLUG meeting in 
May. GexCon will probably aim at organi-
sing a similar meeting next year in New 
Orleans.

In the old days (1980s and 1990s) during 
the large joint industry projects develo-
ping FLACS, the twice a year progress 
meetings represented a quite interesting 

forum of experts within explosion safety 
and process safety in general. These large 
development projects are now history. In 
recent years GexCon has been trying to 
make FLUG become an attractive meeting 
place for discussions concerning process 
safety and explosion safety. The next me-
eting will be held at the Gaz de France Re-
search Centre in St. Denis, Paris. The " rst 
day (Nov 15) will be an open industry se-
minar,  and the second day a regular  

With more than 30 people at the FLUG meetings in Bergen in May it became crowded both 
in the GexCon meeting facilities and during the visit to the GexCon test site observing a large 
scale gas explosion test. Other parts of the program included a small piano concert in the 
home of the composer Edvard Grieg, a ferry trip back from the test site, and a FLUG dinner.

FLUG-meeting (closed for other than 
FLUG-members.) We hope to launch the 
new release, FLACS-v9, during the Paris 
meetings. Invitation and program will be 
available at the GexCon web-pages soon.

Finally, we will again express our satisfac-
tion with the increasing interest for parti-
cipation at the FLUG meetings. Hopefully 
this positive development can continue in 
the future.


