Risk models, a graphic tool for risk analysis of CCS

[llustration with risk scenarios and the definition of critical lev
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The Carbone Capture and Storage
technology will contain several instal -
lations , that we can gather into 4 MAIN
SFUNCTIONNAL ELEMENTS °, each devoted
to a specific function n capture,
0 transport,
of CO..
These elements are inter-connected as
the links of a chain : for example, the
mode of CO, capture iIs at the origin of
the impurities of the stored fluid .

p injection and (qstorage

The RISK ___ANALYSIS  consists In
answering to 4 main dquestions : n
What can go wrong? o How likely and
on what time period? p What
consequences if LWg%HhWrong ? qHow
confident are we in the results?

Then the management of risks consists
of defining the appropriate measures to
prevent or mitigate these risks .

To perform and facilitate the risk
analysis, INERIS uses A GRAPHIC BOWTIE
TOOL, that Is linked to a database where
events and processes are Iindividual
objects . It allows the -calculation of
probabillities, as well as the
capitalization of results. The graphs
and risk scenarios can then be adapted
to individual situations .

of risk scenarios

Wecandivideeachcompletescenarian 2 parts: thetransfemartof scenarioandthe exposure

In a risk analysis,one must considera numberof risk scenarios All scenariosfollow a similar pattern,from an initial causeto the exposureof a target througha transferin the
environmenttherecanbeslow(chronicexposuraouteswith possiblelongtermeffects,or acuteeffects(eg. accidentascenarioghatareillustratedn redcolorbelow)

partscenario,thelatterconsistsof oneof the 8 mainimpactingphenomengtheyare

detailedn otherpublicationsWeconsider3 maintargets. humansthe ecosystenandhumanactivities(suchaslanduseor exploitatiorof undergroundesourcewateror minerals)
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Critical Probability | Critical Permeability, | Critical Concentration |
: Critical Injection Pressure : (e.g.: mg/m3 fqr drinkable water or Exposure threshod
Critical impurity ratel Critical Flow for fauna in soil/water) Critical Dose for the target
(e.g.: kg CO./s) (e.g. mg/kg/day)

Therisk evaluatiorconsistsof comparingan estimatiorfroma model(or a seriesof models)with a criticalthreshold Theusualwayconsistsof followinga risk scenariao its endand
comparinghefinalexposureo anexposurghresholde.g. a ‘criticaldosep?it is theneasyto definea criticalconcentrationwithinthe criticalcompartmenat stake(e.g. wateror soil).
Bygoing " E D F N Z _lohGthMescenariowe candefineotherthresholdghatarelinkedto the transferscenario: criticalflow for CO , for its relatedimpuritiesor for brine(in caseof
leakageor migrationof fluids),or evencriticalthresholdsor parameterin thereservoiror in the caprock criticalpermeabilitycriticalinjectionpressuregtc.

Application of the
Example 1

Scénario a

4 families of transfer scenarios

through the caprock were defined in a "semi-

generic " approach based on literature survey
and INERIS expertise.

All are likely to involve different impacts, either

for CO2 or its uimpurities, after pollution or

emanation at the surface level.

Scénario b

Scénariod

tool for risk analysis
Example

graphic
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This example focuses on the initial part o
scenarios linked to (geo)chemical processes
after the injection. The initial process in the fluids,
within the reservoir, is due to acid -base reactions.
Necertheless, it is redox processes that will then
be the key drivers for the dissolution and possible
transfer of trace metals : once complexed
they become more mobile.




