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ABSTRACT

Ascyberattacksarebecomingtheprevalenttypesofattacksoncriticalinfrastructures,dueprotection
andeffectiveresponsearecrucial inCBRNfacilities.Thisarticleexplorescomprehensivecyber
securityvulnerabilitymanagementrelatedtoCBRNControlSystemsandIndustrialControlSystems
(ICS)andprovidesrecommendationsthatwillincreaseCBRNoperationalcybersecurityandensure
furtherplatformfortheresearchinthefieldofoperationalvulnerabilitydetectionandremediation.
ThearticlereviewsseveralkeyissuesrelatedtoICSvulnerabilitymanagementcycle,vulnerability
sharingwithsecuritydevelopers,patchandnetworkmanagement,cyberoffensivethreatsandthreat
actorsandrelatedcybersecuritychallenges.ItcoverssuchspecificissuesasICSconnectivityto
private/publicnetworks,criticalICSaccessibilityviaWebAccess,Wi-Fiand/orunauthorisedsoftware
insidecorporatenetworks.Theproposedsolutionsrefertosomeareasofvulnerabilitymanagement
fortheawarenessanddevelopmentofcountermeasures.
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1. eXeCUTIVe SUMMARy

Withcyberattacksbecomingtheprevalenttypesofattacksoncriticalinfrastructures,dueprotection
andeffectiveresponseareespeciallycrucialinchemical,biological,radioactiveandnuclear(CBRN)
facilities,whosedamagenotonlyentailscountrylevelprocessdisruptions,butalsoendangershuman
existenceglobally.

Basedon thecurrentapproaches tophysicalandoperational securityandsafety, thisarticle
explorescomprehensivecybersecurityvulnerabilitymanagementrelatedtoCBRNControlSystems
andIndustrialControlSystems(ICS).Theaimofthisarticleistoreviewthecyberrisklandscapeand
providerecommendationsthatwillincreaseCBRNoperationalcybersecurityandfacilitatefurther
researchinvulnerabilitydetectionandremediation.

The article reviews selected key issues related to the ICS vulnerability management cycle,
vulnerability sharing with security developers, patch management, network management, cyber
offensivethreatsandthreatactors,aswellasrelatedcybersecuritychallengesinCBRNdefence.
ItalsocoverssuchspecificissuesasICSconnectivitytoprivateandpublicnetworks,criticalICS
accessibilityviaWebAccess,Wi-Fiandunauthorisedsoftwareinsidecorporatenetworks.
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The proposed solutions refer to the following areas of vulnerability management: Dynamic
Updating Architecture, Network Segmentation, Input Device Control, End-to-end Encryption,
LimitedVulnerabilityReportingfortheawarenessanddevelopmentofcountermeasures.Selected
cost-effectiveandaffordablesecuritymeasureshavebeenconsideredtoincreasetheefficiencyand
todecreasethecomplexityofvulnerabilitymanagementinCBRNdefence.

2. INTRodUCTIoN

Rapidlyadvancingcybertechnologieshavebeenassistingthreatactorsinoffensivecyberoperations
since the creation of computers, computer networks and computerized control systems. The
exponentiallyevolvinginfiltrationtechniquesandpubliclyavailablehackingtoolsfacilitatetheattacks
implementationandincreasetheirvariability.ThoughevenAI-empowered,moderncyberdefence
softwaredoesnotprovideultimateprotection.Innovativemulti-disciplinarysolutionsarerequired
toensuretheenhancedcybersafetyandsecurityofthestrategicCBRNeinfrastructure.

2.1. Background
AccordingtotheEuropeanDirective114/081,thetermCriticalInfrastructurereferstothoseassets,
systemsorpartthereof,locatedintheEUMemberStates,whicharefundamentalforessentialsocial
functions,health,safety,security,andeconomics.Directive114/08definestheEuropeanCritical
Infrastructureaseverycritical infrastructure located in theEUMemberStates, thedisruptionor
destructionofwhichwouldconsistofsignificantconsequencesonatleasttwoMemberStates.In
thisregard,theeventualimpactonCBRNcriticalinfrastructureshallbegenerallyassessedinterms
ofcrosscuttingcriteriathatrefersto2:

1. Casualties(potentialnumberoffatalitiesorinjuries);
2. Economiceffects(economicloss,degradationofproductsorservices,environmentaleffects);
3. Publiceffects(publicconfidence,physicalsufferinganddisruptionofdailylife,lossofessential

services).

Thefollowingcriticalinfrastructuresgainparticularrelevance:

• Nuclearfuel-cycleindustry(Generationplants);
• Health(Publicandprivatemedicalservices,Emergencyhealthservices,Veterinaryservices);
• Transport(Publictransportnetwork(underground,train,bus,etc.),Ports,airports,trainstations);
• ChemicalIndustry.

Eachoftheabovesectorscanbeexposedtoamalicioususeofhazardousmaterialsthatcould
threatenbothhealthandsecurityofcitizensandsociety.Insuchenvironment,itbecomesfundamental
tomonitorandsurveyeverycriticalassetwiththeaimatmitigatingtheCBRNethreat.

2.1.1. CBRNe Risks
When an event affects a critical infrastructure facility, it could cause several direct and indirect
damages,forcingMemberStatestoenhanceandensurebothsafetyandsecurityprocedurestoprotect
bothcitizensandcriticalinfrastructure.Inthisregard,Directive114/08defineswhoisresponsible
forsafeguardingofpublichealthandsecurityintoallphasesofemergencycycle.

InapathtosteadynationalCBRNesecurityenforcement,andwithinaframeworkofstrategy
fordefenseagainstterrorism,itisnecessarytobrieflyconsidertheentirespreadofvariousphysical
threatsthatcouldaffectnewterroristtargets:
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