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EIFLACS -NEWSLETTER

Improved Pool Models in FLAGE®

A recent FLACS development project foted Q4, 2007. Theevelopment project
cused on a better modeling of LNG rele-was supported by Nots Hydro, Norwe-
ases. New source models for pool spreagjian Petroleum Authorities, Statoil and
and evaporation were developed. The Total, in addition DNV contributed with
spread of the spilled LNG is based ornechnical advice. The newpool models
elevation of terrain and obstructions, or can also be applieddr other cryogenic
as a result of river currents in water. Evagases (e.g. hydrogen), and for pools of ral
poration of the pool occurs as heat is ex-nout from releases bliqui” ed gases like
tracted from the ground or water. In the butane/LPG and chlorine and ammonia.
"gures above an LNG-leak scenario has

been modeled, in which 4000 kg/s LNG isThe most important apect of the co-
released in between the storage tanks inming FLACS-v9 release, is that FLAC
a5 m/s wind 'eld. It can be seen that the will now also be available on Windows,
LNG evaporates and that thea#tnmable in addition to Linux. The FLACSep and
natural gas is lifted in the wakes behindpost-processors have been completely
the storage tanks. The upper two picturesredesigned, giving them a new, modern
show the pool development after 200s look and better overallusability. Other
and 375s, whereas the lower two pictu-expected improvements of physical
res show the extent of the #mmable gas models in FLACS-v9, are models for th
cloud. The new models will be availa-simulation of jet "res, some DDT gdic-
ble for commercial users of FLACS in the&ion capability, a fev bug "xes, and im-
next release of FLACS, FLACS-v9, expggovements in various utity 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 takere of cross
department activities at GexCon. Everybody at Gex-
Con is very pleased to have Kees back in the team
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Could FLACS be
useful to you?

Contact us for information about
the next FLACS training course!
Register for a 3-days beginners
course and get a free 1 month
evaluation period.
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FLACS/9, dispersion, blind benchmarks and more

The GexCon Software development teamsion modelling activity is an improved re- to take part is such benchmark exercises.
is very busy these days. One reason fopresentation of sloping terrain.
this is the coming release of FLACS-v9 ex- At the previous FLACS Users Groome-
pected Q4 this year, with new Windows One of the major strengths of FLACS igting GexCon organised blind simulation
compatible front ends asvell as new phy- the signi"cant e$ort invested in valida- exercises among FLACS users to learn
sics implemented. A steady increase intion by the developers. Historically this isabout user dependency and evaluate the
the number of commercialisers of FLACS of course motivated ly the critical ned need for better guidelines.
also keeps us busy. One consequence dbor precision when dimensioning o$hore
this is that this newsletter is issued a cou-oil and gas platforms against explosion We think that this is a good wafpr us to
ple of months later than planed. Despite loads. When the functionality of FLACS ismprove.
the delay we believe the readers will ap-gradually extended to new areas like dis-
preciate the contents. persion, hydrogen saty and soon 'fes, Please tell us iGexCon or FLAC&n help
we will do our best to keep the high stan- you to improve?
The faithful reader of this newsletter may dards of modeling also in the new appli-
notice that the layout has been changed cation areas.
from previous issues. We hope that you
will welcome the change, which should FLACS has been used in several blind
hopefully look more professional, and alsobenchmark simulation activities recently.
re#ect the new GexCon pro"le better. Many of these were on hydrogen safety,
and were organised whin the HySafe
Despite the major e®rt on porting of Network of Excellene. GexCon is taking
FLACS front end to QT and Windows, weart in blind simulation activities in other
are also very active with model develop-"elds like natural ga mine explofns or
ment and validation e®rts. On the front tracer gas dispersionMost of the use of
page of the newsletter you can see one ofCFD in real life are blind predictions, e.g.
the recent model inprovements in FLACS, consulting work whereno experimens Yours sincerely
the new pool spread models. This is oneexist. The successful performance in blind
of several important stps in the direction simulationof unknown experiments is es- Olav Roald Hansen
of making FLACS more attractive as a gasential for building co" dence in a CFD- Manager GexCon Software
dispersion tool. Another ongoing disper- tool. Still many model proiders hesitate

Wha's going on at @xn?

Dear Partners creased by more thar?5% during the advantage due to the complexy of many
last year. As GexCon is, and tends to be af these projects.
During the last year several important front-end expert, we are satis®d that all
factors have contributed to establish our new employees are ghly quali"ed We believe that all the above mentioned
GexCon's position as one of the worldand motivated. factors, activites and events enabies to
leading explosion safety partners. Pro- provide our customers with t4-class ser-
duct development, investments in new At present GexCon is about tondize an vices and products.
laboratory equipment and employing important and challenging lift of our main
highly quali"ed personnel, have increa- product, FLACS. We do hope that porting
sed the assortment and the quality of our the code to become platform indepen-
products. dent and adding new functionality will
give our customers a more comfortable
First of all it is a pleasure to have Kees vaand productive work day.
Wingerden back as our new marketing
director. As one of the mostecognized GexCon has experiencea significant
capacities within the 'eld of explosions, need for experimental testing during the
Kees will contribute in all our activities last year. Customers from all around theYours sincerely
from marketing and sale to project exe- world have tested heir concepts and
cution and quality assurance. equipment in our laboratory and at our éystein Larsen
large-scale test site. 30 yeard experi- Managing Director GexCon
The number of sta$at GexCon has in- ence in explosion testing haseen a great
A
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Gexcon EIFLACS
FLACS/9 Status Report

For more than a year GexCon and sub-
contractors have been working hardo
develop new improved user interfaces
for the FLACS program package. This ac-
tivity represents a signitant 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:

CASDE6:

More dynamic lgout, windows can
be split into up to four view frames The currentWindows prototype version of pe-processor CASD (right) and post-processor

Optimisedbutton layout FLOWVIS (leftThe porosity calculation routine PORAIC can be seen in the lower right corner.

Goordinates of pointer object shown
Quicker stat-up menus

FLOWVIS:

Model Improvements in FLAGS9
Smallerframes around the plots

Optimisedbuttons, improved fonts In addition to the signicant e$ort to mo-  First functionality to predict DDT
Improved plot and video generation ~ dernise the user interfaces, work has alsdn recent years a sign€ant modeling ef-
been carried out to develop new models fort is invested in understandig condi-

There are still some important tasks to beand to improve existing models. GexContions that may lead to DDT for hydrogen.
completed before the planned delivery in @ms at including the following new func- Some of the results from this work wille
Q4, 2007, including the development of ationality in FLACS-v9 when released. available in FLACS-v9, including plot-va
run manager for Windows, l& handling riables indicating likelihood of transitin
to ensure that input and output 'les will FIRE-modeling capabilities: to detonation.

be understood on both operating sys- A "rd model for the smulation of gase-
tems, and 'hdising the license manager OUs jet "res has been developed. This in-General objects:

for Windows. Some optimisation of the cludes an improved combstion model With the new release of FLACS theeus

existing menus in CASD will also be perwhich will adaptively switch between will have the possibility of dehing gene-

formed. Compared to the existing version di$erent model formulations for premi- ral objects (not aligne to the axes) with

of CASD, the new visualisation package¥ed and non-premixed #mes. Models for shapes deviating from box & tinder sha-

seem to require slightly more memory. the calculation of soot formation, as well pes. These objects can be handled by the

To ensure improved performance, work isas improved radiation models, have beenporosity routine, but they shouldrima-

planned to increase the options on plot- developed. The ambition for thists "re rily be used for larger objectsrste sub-

ting of geometry details when handling model is that it shall bea reasonably re grid model handling is not yet developed.

large and complex geometries. bust tool which will provide useful prdic- In FLACS the handling of these will nogb
tions for jet #ame situations. The tool is optimal on the Cartesian grid, but wi is

GexCon looks forward to completing the €xpected to be competitive in particular ongoing to improve this.

work with the new interfaces, and we for situations where process area geome-

are glad to be able to provide FLACS foffies will in#uence the #ow pattern. The In addition there are some bug-es that

the Windows operating systems. We exJlan for the future will be to gradually en- will be incorporated.

pect that Linux will remain the preferred hance functionality and validity.

operating system for high-volume users The geometry import program, geo2z(cs,

of FLACS, since since simulations can bénhproved pool modeling: is gradually improved in parallel to FLACS.
distributed to other computers in a Linux The new pool spread and evaporation In the future this progam is planned to

network. For other companies, which models are planned tobe included in be integrated in the CASD pre-processor.
do not have Linux expertise in_hOUSE, OrFLACS-Vg. This will ensure better pOSSibiIi'

which have standardized on Windows, ties to model releases of cryogenic gasesimprovements will also bedone for the
the Windows version may be a more op-like LNG, and certain liquéd gases spil- DESC simulator, but theseill be rdeased
timal choice. led on the ground or into water. after the new version of FLACS.
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FLACS-HYDROGEN Related Activities

GexCon has been involved in facilitatingand two dispersionbenchmarks as part to hydrogen applications, and identify
a 2safe® transition to the expected increa-of HySafe. Two of these were submittedexisting 2knowledgegaps® in the under-
sed use of hydrogen as an energy carrieblind by GexCon. One blind submitted standing of physical phenomena relevant
in the future in several ways. Current acbenchmark was the explosion of a largeto hydrogen safety.GexCon presented a
tivities include CFD-model development stoichiometric hydrogen cloud cogering paper on CFD-based risk assesent for
and validation, risk studies using CFDa mock up refuelling station. In thedure hydrogen applications at theLoss Pre-
experimental testing of prototypes, and to the right the simulated #&ame develop- vention Symposium in Houston impril
participation in R&D activities. ment is shown. Experimental results are(A modi"ed version of this will soon be
not yet published (some will be publis- published in Process Safety Ryess).
There is a continued et to develop hed at ICHS2), and GexCon cannot preGexCon is also participating in d&EA ex-
FLACS further for simulating problemssent the precision of our predictions yet. pert group on hydrogen safty, which is
related to hydrogen safety. In addition Other benchmarks included the e&§a of working to improve the understanding of
to general model validation and impro- venting on #ame propagaion in a tube risk in connection to use of hydrogen, the
vement activities, there is a main activity with repeated obstacles, dow-momen- quality of modelling andrisk assessn&
to predict the possibility of a transion tum leak in a chamber with four ba’®s approaches.
to detonation (DDT) under various con- (GexCon experiment) and frget releases
ditions. This activity is supported by the from high-pressure reservoirs. A paper on
Norwegian Research Council (NFR), andur recent validation e®rts with FLACS
overviews of the work performed so far on dispersion of hydrogen was presented
have been presented in the Loss Prevenat the WCOGI 2007 in Korea in April.
tion Symposia in Orlando, Houston and
Edinburgh and in other meetings. GexCon has recently incased the e®rt
towards risk assessment methodology
Extensive validation is the key for de-development for hydrogen. One actiwt
velopment of a successful CFD tool. TheGexCon has been involved in as part of
best way to evaluate validity is to simate  HySafe, is the simulatioof various release
real experiments, optimally blind without scenarios to evaluatéhe risk of an acci-
knowledge about the test results. Two dent in a hydrogen car or bus in a conge-
years ago GexCon participated in a Hy&afsted tunnel. This activity will be presented
blind benchmark on hydrogn dispersion, at the ICHS2 in September. Aralation
simulating a planned INERIS experimentactivity to support exyeriments carried
with 1 g/s H released vertically over 4 mi- out at FZK in Germany, with hydrogen re-
nutes inside a garage sized room with 1-leases impinging on a plate/hood (10 g) in
2h dispersion time thereafter. The overalla 2workshop setting® will also be presen-
results from 10-15 participating partners ted at ICHS2. Several other papers invol-
and observations of the INERIS-6 benchving FLACS work can also be found at the
mark will be presented in at the ICHS2conference, including the results of previ-
(2nd International Conference of Hydro- ous HySafe benchmarks and CFD simula-
gen Safety in San Sebastian in Septembetions to help the determination of hazard
2007). FLACS performed very well in thizones in a hydrogen refuelling station.
benchmark. Below two of the sensor re- Flane development predited by FLACS in
cordings are compared to GexCon FLACS8Vithin HySafe a new imtrnal project, an explosion of a large hydrogen gas cloud
blind predictions submitted before the HyQRA, has been started. This projecin a mock-up refuelling stationThis HySafe
experiment was performed. Last yearseeks to develop and harmonize quanti- benchmark aimed at predicting the owbme
GexCon participated in two explosion tative risk assessment methods speci" ©0f @ real experiment (Shirvill et al. ICHS2).

Precision of GexCon FLACS blind predictions of INERIS-6 dispersion benchmark for monitor points, 161flefabove jet) and 12 (0.9m abe
#oor). his is a challenging test predicting jet concentans, mixing, stati"cation and slow di+sbn. Right picture shows predted plume.



FLACS-DISPERSION Related Activities

Historically, FLACS-DISPERSION is a bypportant activity to improve FLACS-DIS-pool temperature and other parametres.
product, or natural extension, of the gas PERSION has been initiated. Quite oftetmproved models in FLAC®ill increas
explosion simulator FLACS. Compared tdhe topography corsists of sloping ter- both realism and precision whe mode-
other CFD-tools for dispersion, this canrain (e.g. hills or valleys) that will stronglyling releases of LNG and other ogenic
be considered a comparative advantag in#uence the dispersion pattern. In the gases.

in many ways. For gas explosion mode-Cartesian solvers used BylACS, the slo-

ling it is essential to be able to model the ping terrain (not aligned o the grid) will

e$ect of geometry details accurately, the- be represented by steps, and faiphill

refore 100.000s of geometry objects candense gas dispersion a veryné grid reso-

be handled by our preprocessor without lution will be required to predict the gas

major problems when preparing the geo- dispersion accurately. Withithe CLIMIT-

metry, and the geometry complexity does project, GexCon wilnodify the numerical

not reduce the e+ciency of the compu- schemes, so that the g sdver will iden-

tations signi"cantly. The ability to include tify to what extent the ground (or large

such geometry details makes FLACS abject) is not aligned to the grid direc-

leading CFD-tool for the modeling of tions, and will modify the numerical sche-

leaks and releases in congested processnes to allow #w parallel to the surfaces.

plants. When the ‘te functionality soon The main focus of the CLIMIT-project is to

becomes available, it is expected that thisimprove the ability to malel the hazard

advantage will contribute to making the from CQ-leaks in connection to carbon

"re models competitive. Complex geome- sequestration e®rts, and there will also

tries are not required to produce good re- be work to represent the source terms in

sults with FLACS. The INERIS-6 hydrogeronnection to leaks of supercrital CQ.

dispersion benchmark described on the Statoil is funding this activity, and BP sup-

previous page con'tmed that the preci- ports the activity by giving acces® sane

sion in predictions can also be very goodexperiment data on CQreleases. If other One of the irteresting dispersion activities
for empty room situations with no inter- companies will be interested in qapor- GexConhas been imolved in recently is the

nal congestion. ting this development work, or related modeling of tracer releases in urban areas.
work, please contact us. Thefront cover of the ecember2006 issue of

Bulletin of American Meteorological Society

There are other positive side &fts, e.g. can be seen abay. Here FLACS is one of 5

output vgriables thqt can he!p evaluate As part of .the incre.as.ed focusn impro- CFD-safwares applied for dispersion mod-
the possible .explo_S|on severity forafn  ved modeling of tOXI.C industry chem|ca_ls, eling of release experiments at Manhattan.
mable gas dispersion. But there are alsan M.Sc. student, Bjarte Hennu, has given
elements with FLACS-DISPERSION thaaluable contributions with his thesis on For more than 2 years GexCon and othe
would bene"t from being better optimi- the modeling of chlorinereleases with modeling teams have modeled tracer gas
sed. For instance, the most common toxicFLACS. A continuation of this work is planreleases at Manhattan. Ther& activity
industry chemicals could be included in ned in the near future. The picture belowwas the modeling of releases arourida-
the gas library (species like chlorine mustshows a simulated scenario with a densealison Square Garden. Last yearghio-
now be manually de'hed), and the out- gas chlorine leak from a derailed train.  deling e$ort was described in a journal
put for toxicity could be more optimised. article (see above). Two years ago experi-
These elements, and many more, are imOn the front page ofthis newsletter the ments were carried out in Midtown Man-
provement ideas we plan to work with in improved pool spread and evaporation hattan, an areawith signi"cantly taller
the near future in an e$rt to further opti- models for releases of LNG and othebuildings than the area around Madiso
mise FLACS-DISPERSION. cryogenic gases are discussed. In a re&quare Garden. In conneoin to these
situation the evaporation will depend on experiments, GexCon performed sonsi
With funding from the Norwegian Re- heat extracted from the ground or water, mulations in 2005. One year ago &&on
search Council CLIMIT-program, onethe local vapour pressure, temperature,was included in a group of modelers that
would aim at blind simulatingthese tra-
cer release scenarios. For tlhetual test
dates the modelers received information
about wind observatios at certain loca-
tions, as well as the transient lealata.
Based on this, GexCon and other mo-
delers should predict tracer gas plume
development blindly. Through these ac-

tivities, interesting model developments
Theimproved modeling of releases obixic industry chemicals (like chlorine from railcars) is 9 P

one of the areas where &@n expect to put more e$ort into. The simulation picture aboeis havte.rbestultted, ankq WeFng Sthgb? g;e&gg
from the M.%.thesis of Bjarte Hennu (University of Bergen in coagtéan with GexCon) with contribute to ma ing ;
the title ‘Astudy of chlorine gas modelling in low wind using the CED tool FLACS. amore attractive tool.
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FLACS, adéful Dol For Mine Explosion Safety?

Several thousands of people die globally Asa @nsequence of the Sago Mine acci-10% of observed values, and the worst
in mine accidents every year. A sigieint  dent in 2006, the US National Institute forprediction of the 12 witha deviation of
fraction of the accidents are caused by ex-Occupational Safety and Health, NIOSHonly 24%. Comparison with AutoRgas
plosions of methane and sometimes coal (previously the US Bureau of Mines), starsimulations (performed after reeiving
dust. Most of these take place in Chinated an activity evaluating the design of test results) can be found in the report.
quite often due to low safety standards in seals. One observation from the Sago ac-
sometimes illegal coal mines. In the pastcident was that the concrete seals applied
two years there have also been very sewere far from strong enough to withstnd
vere accidents in USA and the EU. In Jdhe explosion. In the research initiated by
nuary 2006, USA experienced their worstNIOSH, one activityncluded the simula-
coal mine explosion accident for decadestion of existing NIOSH experiments (per-
when 12 workers died in the Sago mine.formed in the Lake Lynn experimental
Last year Poland also had a very severe amine) to evaluate the ability to predict or
cident with 23 people killed. reproduce existing experiments. Thereaf-
ter potential mine explosions at larger sca-
Methane, which is the gas causing theseles were simulated testudy the required
explosions, is continuosly generated seal strength as a functionf separation
from the rock. During mining operations distance of seals. The team also visited se-
proper ventilation systems will generally veral countries to learrirom their practi-
make sure that the gas concentration ces and experiences in constructing seals.
is far below fmmability limits. When As a result of this work, a publicpert has
miners leave an area, this area is usuallpeen issued:
sealed with a thick barrier of concrete. Be-
hind this seal, the gas concentration will Explosion Pressure Design Criteria
gradually build up, and may for shorter for New Seals in U.S. Coal Mines
or longer periods become explosive. AnBy R. Karl zZipf, Jr., Ph.D., P.E., Michael J. ) )
ignition source, which could be smoulde- Sapko, and J;rgen F. Brune, Ph.D. Corrparison of FLACS blindly predéx pres-
: . S P sures (lover plot) and NIOSH test results from
ring dust or sometimes lighting, may ini-

tigte an explosion. If the seals'are qukingjfheir report can be dwnloaded from #Zg%é{;’:ifg( l,-)negmfa’}tﬁrlnrg’ge; ggﬁgg;ﬁleo,%e

this could also lead to explosive regionsthe NIOSH web-site: http://www.cdc.gov/ of the strong ignition source used in the tests.

in the vicinity of the seals. The purpose ofniosh/mining/pubs/pdfs/2007-144.pdf

the seals is to contain possible explosions The simulatiors with large gasclouds

inside the sealed area. presented in thereport also irdicated
that very high overpressures cansalt if
the distance between the seals beotes
signi”cant. The NIOSH report isghily re-
commended reading for those interested
in explosion phenomena.

The two studies mentioned have inda-
ted that the blind predictive capabilityof
FLACS is very good for the situatievith
methane gas clouds in tunnesystems.
Some years ago, FLACS was applied in an
mine accident investigation in Spaj and
the simulationswere valuable to under-
stand the course of the accident.

FLACS blind predictioro() of CSIR 200m tun- Sketch of one of the Lake Lynn Experimental
nel test p ) performed in 1997 (notice that Mines tunnel geometries used for the simula-
pressure scale starts at 0.4 bar). tion study (From Figure 15 of NIOSH-report).

In 1997 FLACS was used to blindly predicfwo CFD-software were appliedin the

methane explosions in two di®rent mine study. These were FLACS (simulation§f legislation, codes and standards would
tunnel test geometries. The South-Aédan performed by GexCon) and AuReagas allow, it should be feasible to appLACS
research institute, CSIR, thereafter perfor(simulations performed by Century Dy- in connection to the seal layouand de-
med the experiments and evaluated the namics). Six di&rent experiments with sign for abandoned areas, to optiine
blind predictions. Good results were seengas cloud sizes up to 18 m length in twowhether a short distance betwen weak
for FLACS blind predictions for both sce-di$erent mine geomety con"gurations seals is more economic than nger
narios. Above the blind predictions with were simulated. Thé=LACS simulations distance between fewer but much stron-
FLACS are compared with the experi-were carried out prior tareceiving infor- ger seals. Detailednine layout, with cor-
mental results from a test in a 200 m longmation about the testresults. Still very ridors, turbulence generating el@ents
open-ended tunnel with 7.5 m methane good results were obtained, with 8 out of and more, can be taken into account.

in the closed end (plot is taken from CSIRL2 maximum overpressures (6 tests and 2

report AERO 97/299 from 1997). observation locations) predied within
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GexConProcess Safgtincrease ofTeging Activity

The Process Safety Department of Geximiting the consequences of explo- related areas, please contact the GexCon
Con is active in two main areas in thekl sions, such as explosion relief systemsProcess Safety department.
of explosion safety: Risk analysis for land-

based process industry and experimental Yours Sincerely

testing of equipment intended for po-

tentially explosive atmospheres and/or Kees van Wingerden
protective systems. This work is driven GexCon Marketing Director

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 Tenperature development on a grinding

for risk analyses to decrease. At GexCofpachine repoted by a high-speed thermal

however, a decrease has not occuredcamera.

Simultaneously, a strong increase of the

number of experimental investigations is Two types of passiverk protection mate- ) _ )

seen in 2007. rial for pipes and valves were exposed toEXPOsure of passiveré protection maerial
high dynamic explogon pressuregdrag) '© drad loads

The experimental work is partly related to investigate their resistance tosuch

to ATEX certitaion of equipment to be loads assuring survival in case of an ex-

used in potentially explosive atmosphe- plosion prior to a "re.

res, such as mechanical tools. GexCon

purchased a special high speed thermalOther work involved potection against

camera for investigation of the maximum lithium battery fires and testing of a

transient temperature seen during ope- protection system against BLEVEs of ves-

rations with such tools. Ther& "gure sels containing liquefied propane and

shows a recording of a grinding machine butane.

with this thermal camera. The various

colours indicate di%rent temperatures. If you need assistance from arxgerien-

Other work under the ATEX direc-ced and #xble team to perform chal-

tive include testing of equipment lenging experiments within explosions or |nvestigation of lithium battery "res

GexCon Consulting: Fast Screening Studies

GexCon Consulting has performed detai- Wetherefore embarked on the task of ex- It should be added that neithe the under-
led explosion assessments based on theracting information from our results, and, lying consultancy projects nor the stal-
use of FLACS for both abore and ons- even if the work is still not complete, the lations used as a basis, can be idemifin
hore installations for a number of years.information gathered has assisteus in any way in a qualitative analysis.

During the last 5 years, we have perfor-making qualitative explosion analyses for

med approximately 230 projects for cli- a number of cases. Wdo nat normally GexCon Consulting now has the capabi
ents all around the world. The results ofrecommend to do a qualitative analysis lity to provide reasomble explosionioads
each project are of course unique for theas a stand-alone work, as the informationfor a large o%hore or onshore facility in a
installation in question and for the condi- produced is normally not precise enough very short time. However, FLACSaisd
tions under which it operates. However, for e.g. design purposes. However, to dowill be our preferred tool and he quali-
we realised that from the aggregate of an initial, qualitative overpressure esti- tative assessments must be seas sup-
these projects it might be possible to mate in a FLACS-type project has showrplements to the FLACS analyses.
extract information and parameter de- to be very useful in the sense that results

pendencies that could be used to make are available early and can be used while

coarse estimates of explosion loads forthe more detailed, pretse analysis pro- Yours Sincerely

situations where there was insutient gresses. In several projects thealitative

time or information avaihble to perform a analysis has provided results with an ac-Jan Roar Bakke

detailed FLACS study by the time thes ceptable degree of accuracy, as shown byManager GexCon Consulting

results were required. later FLACS analysis.
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FLUG - FACSUsers Group

The FLACS Users Group megtin Bergen forum of experts withn explosion safety FLUG-meeting (closed for othethan
3-5 May was well attended. Despite fogand process safety in general. These largel UG-members.) We hoge launch the
problems at the airport leading to some development projects are now history. In new release, FLACS-v9, chgithe Pais
last minute cancellations, there were 25recent years GexCon has been trying tameetings. Invitation and program will be
representatives attending, in addition to make FLUG become an attractive meetingavailable at the GexCon web-pages soon.
5-10 GexCon representatives. place for discussions concerning process

safety and explosion safety. The next mefinally, we will again express our satisfac-
The meetings started with a FLACS-II adeting will be held at the Gaz de France Retion with the increasing interest for grti-
vanced training course. Prior to the me-search Centre in St. Denis, Paris. The& " cipation at the FLUG meetings. Hopefully
etings GexCon invited the FLACS userday (Nov 15) will be an open industry se+his positive development can caimue in
to deliver 3 benchmark exercises in orderminar, and the second day a regular the future.
for GexCon to evaluate user dependency
and the need for better guidelines. In the
"rst part of the training course, a cem-
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 wasrganised as

a °light® 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) duringyyjth more than 30 people at the FLUG meetings in Bergen aylbecame cravded both

the large joint industry projects develo- i, the GexCon meeting facilities and during the visit to the GexCon test site observing a large
ping FLACS, the twice a year progresscale gas explosion test. Other parts of the pram included a small piano concert in the
meetings represented a quite interesting home of the composer Edvard Grieg, affetrip back from the test sé, and a FLUG dinner.

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 Htp://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 acs@gexcon.com <455 57 4318
FLACS Support Hans-Christen Salvesen hans@gexcon.coagsf@gexcon.com <455 57 4321
FLACS Consulting Services Jan Roar Bakke jro@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



