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Abstract— This paperpresentghe overall goalsand
stratgies of the EXaMINE project fundedby the Euro-
peanUnion (IST 200026116). The generalobjectve of
the projectis to design,prototypeandtestnovel monitor
ing systemssupportinghe controlcentersof the European
power systemin orderto adaptandenhanceheir security
control functions,thusallowing themto collectively meet
thechallenge®f operatinghe Europeargrid in asafeand
reliablefashionunderincreasednterregionalpowertrans-
fers. The project considerssecurity control in terms of
its two complementarynodes,namelypreventive control
andemegeng control. Both aspectaretackledby using
thelatestdevelopmentsn informationtechnologyin order
to improve the quality of the information usedfor secu-
rity monitoringandcontrol. Field testswill be donewith
the cooperationof the SystemOperatorghat supportthe
project.

The EXaMINE projecthasstartedin early 2001andis
scheduledo completein August2003.Thepartnerof the
projectarethefollowing:

REE- TransmissiorsystemOperator(Spain)

AIA - ConsultingandEngineeringSpain)

CESI- ConsultingandEngineerindtaly)

SEMA Group- SoftwareandSystemsSupplier(France)
SRI- ConsultingandResearclfUK)

Universityof Genoa Researclfltaly)

Universityof Liege- Researcl{Belgium)

GRIN - TransmissiorBystemOperator(Italy)
Universityof Milano - Researclfltaly)

1 Europearelectricalcontext
atthebeginningof the 3rd millennium

Asin mary otherplacesaroundtheWorld, in Europethe
electricpower sectoris undegoinga seriesof very impor
tantchangesvhichwill probablyhave very strongimpacts
on the reliability and securityof supply While the Euro-
peanElectric Paver System(EPS)was traditionally con-
sideredas one of the mostreliable interconnectegower
systemsthesechangesrelikely to largelyincreasats vul-
nerabilitiesin the next few years.
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Amongthesevulnerabilityfactors themostwell known
oneis dueto the restructuringof the electricalsectorto-
wards a market-basedervironment, following the Euro-
peanCommunitydirective of 1996, demandingin-bundling,
opencompetitionandthird partyaccesso thetransmission
systemsThisis widely increasinghesystenvolatility and
putsmorestresson the transmissiorgrid dueto increased
cross-bordeenepgy trade. A systemwith unlimited ca-
pacity of interconnectiorbetweenState,Regional or even
Zonal Electric Systemsjn a market basedpricing scheme
will leadto a uniqueprice of electricityin Europe.When
the physicallimitation of interconnectiorcapacityis con-
sidereddifferentpriceswill appeamandthe marketregula-
tionswill demandnterconnectiorcapacityfor theamount
of enegy neededo balancethe pricesof enegy in both
sidesof theinterconnection.

Competencén the electricmarket hasalreadyproduced
asignificantreductionin thepricesof electricityto thefinal
consumershut in mid termwill createa strongdemandf
interconnectiorcapacityto copewith the amountof inter-
changesicrosshefull Interconnecte®ystemEuropeand
North Africa mainly) amongProducer@andConsumers.

In correlationwith this, generatingcompaniesaswell as
transmissiorsystemoperatorsare forcedto operatewith
lower safetymaigins, the first in orderto remaincompeti-
tive with respecto othersuppliersthe secondn orderto
allow this competitiorto take placeall over Europe.Need-
lessto say that this tendeng, which is alreadyquite ad-
vanced,will continueto changepower flow patterns,in-
creaseuncertaintiesand reducesecurityof supplyif care
is nottaken.

Thesecondmportantfactorof vulnerabilityis dueto the
physicalchangegsaking placein the system.In particulay
theEPS whichis composeaf asetof interconnectedrids
(eachoneseparatelycontrolledby a nationaloperator),is
now beingextendedto EastEuropearand Mediterranean
countries(by the progressie constructiorof the so-called
Mediterraneaming). Thesenevcomersinto the European
systemgenerallyhave wealer systemsand lower security
standardsandhencaet is of strateic importanceo control
all possibledisturbancesoasto avoid their propagation.

Within this structuralcontext, thereis alsoa strongpres-



surein mostEuropearcountriesto acceleratehe replace-
mentof largecoalfiredandnucleampowerplantsby smaller
generatiorplantseitherof the combined-gcle gas-turbine
type or in the form of renavable enegy sourcegmainly

largewind-farms).Thistendeng will createnew common
mode disturbancesourcesin the system,and also mod-

ify the enegy flow patternsvery strongly At the same
time, power systemexpansioris hardly possibleandabove

all more and more difficult to justify from an economic
pointof view (notablydueto theun-bundlingof generation
andtransmissiorandbecausef the increasedincertainty
aboutfuture power flow patterns).

Furthermorea very importantspecificity of Europeis
thewaytheinterconnectiofis organizedandregulated.Es-
sentially the EuropeanUnion has no structurenor legal
power to enforcea commonway of organizingthe whole
business.On the top-level, the EuropearDirectives pro-
vide commonobjectives,generaguidelinesandprinciples.
On the bottom level, the preciseimplementatiorof these
guidelinesis sub-contractedo eachcountry (or even to
eachautonomousubraion,in somecases)wheretherules
andlaws arecreatedn orderto complywith the European
Directivesand,above all, to fit into the local legal system,
political organizatiorandeconomiaontext. Thisapproach
intrinsically createda very diversesetof waysandstepsof
implementingherestructuringorocessthereare(at least)
asmary Regulatorsas Europeancountries,and aboutas
mary differentregulationsasRegulators.Also, thereis no
federalbody playing a role suchasFERCdoesin the US,
andthe modeladoptedor the coordinatiorof the different
TSOsis essentiallypasedon multi-lateralnegotiationand
cooperation.

Finally, thereis a strongimpedimenttowardsinforma-
tion exchangeamongdifferentactorsof the Europearen-
ergy sector Indeed for severalreasonsthe Europearelec-
tric power industrieshave traditionally beenvery cautious
in termsof confidentialityand securityof technicalinfor-
mation abouttheir system. One of thesereasonss the
factthatin mary Europeancountriesterrorismhasbeen,
andin several placesstill is, very active. Anotherrea-
son,re-enforcedoy the restructuring,js obviously related
to the commercialsensitvity of much of the information
thatshouldideally be sharecamongTSOs.

Besideghat,mary efforts arebeingtakenamongeTSO
membergEuropeariransmissiorbystemOperatororga-
nization,seehttp://www.etso-net.ay/) so asto establisha
fluid andsecurecommunicationsystemamongthem.

In top of thesetechnicalargumentsthe EuropearSoci-
ety will never accepta reductionof the quality of the sup-
ply. In consequenct dealwith the reductionof security
it is necessaryo obtainanimprovementof the tools used
to detectandcorrectlacksof systenreliability.

Thus, the challengesf maintainingthe reliability and
survivability of the Europeanelectric supply systemare
not to be underestimated.The EXaMINE projectis part

of the efforts presentiytaken at the Europearevel to meet
thesechallenges.We will try to shav thatthis work is in

this respecttcomplementaryo the work goingon in orga-
nizationssuchasETSOandUCTE andotherEuropearne-
searclprojects.

We referthereaderto the paperby Dr. Singh[1] of the
samepanel,for amorein depthelaboratioron ETSOand
EuropearRTO perspectiesand currentconcerns.About
the developmentof a platform for on-line dynamicsecu-
rity assessmentnarket simulationand operatortraining,
we referto [2] which describesanothetEuropearCommu-
nity fundedresearctproject.

2 Overview of the EXaMINE projectgoals

Whenapowersystenis confrontedwith aquickly chang-
ing ervironmentsuchas the one obsened in Europe, if
nothingelseis changedits reliability andsecuritywill ra-
pidly decreaseAmongthedifferentalternatveswhich one
caninvestigatan orderto maintainsecurity the onewhich
is investigatedn the EXaMINE projectconcernghe im-
provementof the quality andquantityof informationupon
which security control is based. This concernsboth the
informationusedby engineersn the contet of operation
planningandon-line operation.aswell asthe information
usedby automaticclosedloop emegeng controldevices.

Noticethatthesewo aspectareessentiallicomplemen-
tary, in the sensethat operation(and operationplanning)
aim attaking preventivedecisiondrom afew daysto afew
minutesaheadof time, so asto copewith the plannedor
themostlik ely scenarioswhile emegeng controlaimsat
handlingall the remaining,unanticipatedeventsin a cu-
rative and fast enoughway to avoid catastrophiaconse-
guences. Notice that, ideally, emegeng control would
triggerif andonly if it is necessaryi.e. if andonly if a
disturbancehastaken placewhich cannot be absorbedn
a satishctory way by the naturaldynamicsof the power
system. Becausesuccesof emegeng control is gener
ally strongly dependenbn speed,it is normally treated
by automaticdevices and without humaninterventionin
real-time. Becauseof the restrictionin time andalsobe-
causeof thelimitation of availableemepgeng controlalgo-
rithmsanddevices,notall securityproblemscanbesolved
by emepgeng control. Also, mostemegeng controlsys-
tems,whenthey act,leadto rejectingpartof thegeneration
and/orload connectedo the power system;thus, emer
geng control actionsshouldbe usedasrarely aspossible
in orderto maintainanappropriatdevel of reliability. One
canthereforeseepreventive securitycontrol as a way to
complementemegeng control. In somesense the pre-
ventive control actionsare madein orderto solve those
problemswhich either could not be solved in a satishc-
tory way by emepgeng control,or whichwould leadto too
frequentinterruptionsof serviceif handledby emegengy
control. However, preventive controlintroducesadditional
constraintson the power flows throughthe systemwhich
inevitably leadto increasedcostsfor the end-userof the



system(suppliersandconsumers).

Thus, the optimal tradeof betweenemegeng control
and preventive control, which dependsoth on economic
pressureandavailabletechnologyis moving astime goes
onandasthepressurgéowardsreducedpricesincreasesnd
asnew technologybecomeswvailable. Thisgeneratrendis
pushingthe compromiseowardsmoreemegeng control
andlesspreventive control(se€ 3] for amorein depthelab-
orationonthesecompromisesnda discussiorof thetech-
nological trendsin this context). Neverthelessjmprove-
mentsare presentlyrequiredin both contets andthe EX-
aMINE projectconsidersmprovement$othfor emegengy
control and preventive control. We will proceedby sep-
aratelydiscussingheseapproachesnd solutionsinvesti-
gatedin thesetwo partsof the EXaMINE project.

2.1 EXaMINE Preventve modeapproach

Pawver systemoperationat the Europearevel is carried
out by a hugemulti-agentdistributed control system.The
individual control agentsarethe differentnationalcontrol
centers,and, in an extremely simplified view, their con-
trol actionsconsistof (or translateinto) acceptingor re-
jectingtransactionsver their system.The precisemecha-
nismusedfor implementingthesecontrolactionsdepends
actuallyon the particularTSO, andis not relevantfor our
discussion.Whatis relevant hereis the informationused
andthe criteriaimplementedn top of this informationfor
makingthe decisiongaccepibr reject).

Presenpracticeis asfollows (we simplify the pictureof
course). EachTSO maintainsa physicalmodel(in real-
time, and alsoin the operationplanningenvironment)of
his own power system.Thesemodelsarebasedon acom-
binationof threetypesof informations:

o Off-line dataand first-principlesfrom physics: the el-
ementarystate equationsof the different physical de-
vices and the measurecarametergimpedancesiner
tias, standardieviationsof measuremerdrrors...), and
the externalequivalentsprovided by the neighborTSOs
or by acentralagengy suchasUCTE.

¢ Real-timemeasurementgrovided by the corventional
SupervisonControlandDataAcquisition(SCADA) func-
tion every few seconds.

e The forecastedand plannedquantities(weather load,
maintenancschedules...).

The basictool for exploiting this informationin the TSO
ervironmentis the load-flov software (and its extended
versions the state-estimatoandthe staticsecurityassess-
mentpackage)whichareusedn orderto determinavhether
or not forecastedr actualnetwork state(load, generation
andtopology)in a givencontet shouldbe acceptecbr re-
jected. The basiccriterionfor rejectinga network stateis

thecapacityof thenetwork stateto meetthe SecurityCrite-
ria previously agreedy Regulators OperatorandMarket
Agents. Thesesecuritycriteriaare normally basedon the
analysisof the actualor forecasteaperatingstateandun-
derall the contingenciesvith a certainlevel of probability
to occur Thisleadsto thefollowing decisionrule: a state
or a particular transactionjs rejectecby a particular TSO
if it wouldlead, or if it wouldlead potentiallyundersome
contingencyin the systenof the TSO,to an unacceptable
operating state(voltagesor flowsout of their limits) of the
systentontwolled and supervisedy this TSO.

At the Europearievel, transactiormanagemenis thus
handledin a distributedway, whereeachTSO essentially
focuseson his own power system,and usesaccurateand
up-to-daténformationonly abouthis own system Clearly,
ary power systemengineemwould agreewith theclaimthat
it would be betterto provide to all theseagentsa coher
entand completereal-timemodel of the whole European
system. Thus, for examplefor the SpanishSystemOp-
erators decisionmaking, it would be betterto take into
accountin his load-flov modelthe real-timeinformation
concerning(part of) France,Portugal, Morocco... Also,
whenthis load-flov softwarecomputesa post-contingeng
stateresultingfrom the tripping of a 400kV line in Spain,
it would be betterto monitorthe voltagesandpower flows
not only in the Spanishsystem but alsoin France Portu-
gal, Morocco... The questionis how this canbe achieved
in the most cost-efective way, while complyingwith the
confidentialityandsecurityrequirement®f dataexchange
amongT SOs,andwhile avoiding the problemsof datadu-
plicationandmaintenanceverhead.

2.1.1 Distributedload-flov (DLF)

Clearly, onesolutionto the problemwould beto create
a Mega-RrO at the Europearievel, on top of the national
TSOs.Theapproachdevelopedn the EXaMINE projectis
however different,andfits betterto the collaborative archi-
tectureof the Europearorganization.The ideaconsistf
usingadistributedarchitecturan orderto run adistributed
load-flov enginedecomposeih asmary senersasthere
areTSOs. Supposefor the sale of explanation thatthere
areonly two TSOsin the system. Then EXaMINE pro-
posedo installadistributedload-flov senerin eachTSO’s
controlroom. Thesesenersare,on the oneend, coupled
with the local EMS system from which they receve real-
time andforecastednformationaboutthelocal power sys-
tem,and,on theotherend,connectedo theremotesener,
via a fastenoughcommunicatiorlink, throughwhich they
receve computationresultsupon request,in the form of
interconnectiorflows and boundarynode voltages. The
behaior of this systemis fully symmetrical:eachsener
is responsibldor solving the part of the load-flov equa-
tionscorrespondindo his own subsystenandis a client of
the othersener which deliversrelevantinformationabout
the other system. Also, when the operatorof one TSO
runs a load-flov, say to simulatethe tripping of one of
his lines, the detailedresultsconcerninghis own system



will be displayedto him only. On the otherhand,if this
contingeny createwiolationsin theneighborsystemsyn-
thetic alarmscan be generatedy the remotesener and
sentto both operatordn orderto let themknow thattheir
is aninter-TSOproblemwhich shouldbeanalyzednorein
detail and which solution needsprobablycooperatiorbe-
tweenthetwo operators.

Obviously, this schemecan be extendedto ary num-
ber of TSOs,eachone equippedwith a sufficiently pow-
erful EXaMINE sener. This architecturevould requirea
communicationnfrastructurewith pointto pointlinks con-
nectingonly direct “electrical” neighborsj.e. having the
sameinterconnectiortopologythenthe actualpower sys-
tem. Also, at leastin principle, the schemecan be used
aswell for state-estimatioandcontingeng analysis,and
bothin operatiorplanningandreal-timeoperatiormodes.

The strengthof this proposalcomesfrom the fact that
it is perfectlycoherenwith the actualcollaboratve nature
of systemwide operationin Europe,needsonly a mini-
mal amountof informationsharingand henceis not very
demandingn termsof communicatiorinfrastructuregac-
tually, mostof the communicationlinks which would be
neededn this schemealreadyexist in the form of pointto
point high-speedommunicatiorinks amongthe different
EuropeanTSOs).

On the otherhand, it remainsto be shovn thatfrom a
mathematicalpnumericalandtechnicalpoint of view this
solutionis indeedsound.

2.1.2 EXaMINE DLF tasks

Concerninghe distributedload-flow partof EXaMINE
thefollowing taskswill becarriedout:

e Develop andtestthe distributed load-flov software in
thelaboratory

¢ Developtheinterfacedetweerthis softwareandatleast
two differentEMS systemgamongwhich the Spanish
TSOwill beone).

¢ InstalltheEXaMINE senersin theseEMSenvironments
and operatethem in parallel using an existing secure
communicatiorink.

2.2 EXaMINE Emegeng controlapproach

Theemegeng partof the EXaMINE projectfocuseson
theuseof synchronizeghhasomeasurementnits(PMUS)
and ultra-fastcommunicatiorsystemsn orderto achieve
thefollowing objecties.

e ComplementonventionalSCADA with anultra-fastreal-
time SCADA system providing a global picture of the
systemstatewith sufficienttemporalandspatialresolu-
tion soasto allow decisionmakingin thecontext of fast

phenomenauchaslossof synchronismandfastcascad-
ing line tripping.

¢ Developinstabilitydetectioralgorithmsworkingin real-
time speed.

¢ Developclosed-loopneasurementasecemegendg con-
trol algorithms,fast enoughto avoid loss of synchro-
nism.

2.2.1 Ultra-fastSCADA

Part of the projectaimsat evaluatingthe performances
of existing PMUsandsecureccommunicatiorprotocolsso
asto determinethe accurag andtemporalresolutionpos-
sible for the ultra-fast SCADA. In this part, testswill be
carriedout, in afirst stagewith a real-timesimulatoy and
possiblyin a secondstageby the installationof a reduced
numberof PMUson theltalian EHV grid, connectedvith
the GRTN control centerSCADA systemthroughappro-
priatecommunicationinks.

The otherpartof thework aimsat determiningthe opti-
mal placemenbf phasomeasuremerdevicesandat pro-
viding the requiredadaptationf stateestimationtech-
niquesin orderto yield obsenrability of the fastdynam-
ics of the system. Notice that the notion of obsenability
hasa differentmeaningherethanin classicalstatic state
estimation.Sincethe systemwill be usedfor the monitor
ing of fasttransientspbsenability meanshereobsenabil-
ity of the relevantfaststatevariables.For example,in the
context of transientanglestability emegeng control, this
meansessentiallyobsenability of the mechanicatotor an-
glesof ayetto bedeterminegubsebdf generatorsandwith
atemporalresolutionandlateng in the orderof 50to 100
milliseconds.In the context of voltagestability emegeng
control this obsenability is referringto quantitiessuchas
voltagemagnitudesandexcitation currentswith probably
alessdemandingemporakesolutionand,in thecontext of
fastcascadindine tripping, obsenability is relatedmainly
to powerflows or currentsin variouslines.

2.2.2 Instability detection

Within theEXaMINE projectsrestrictedime-framethe
focuswill be on voltagecollapseandlossof synchronism.
Thedevelopmenbf detectioralgorithmswill bebasedoth
onsmalltestsystemsandon a simulationmodelof thefull
Italian power system.

As concernsjossof synchronisnthe detectionwill be
basedntheemegeny modeversionof the SIME method
(SingleMachineEquivalent). This methodis normally us-
ing rotor anglesandotherquantitiesrelatedto all the gen-
eratorsin the systemin orderto monitorlossof synchro-
nism. Thefirst part of the work is focusingon the useof
non-linearmodelingtechniquegsuchasneuralnetworks)
in orderto estimateheseangledrom real-timeVoltageand
Currentphasomeasurementskenatthe EHV sideof the
step-uptransformerof a generatar The secondstepwill



aim at selecting for the Italian system,a reducedhumber
of power plantsto monitorandat usingthisinformationto-

getherwith the E-SIME method[4] for the earlydetection
of loss of synchronism. Then,the methodwill be tested
onthebasisof full scaletime-domainsimulationsncorpo-
ratingin theirmodelnot only the power systemdynamics,
but alsothe PMU devices, the non-linearestimatorgone
neuralnetmodule,specificallytrainedfor eachmonitored
generator)andalsothecommunicatiotinks andblackbox

modelsof the ultra-fastSCADA. Thesetestswill allow us
to determinghereliability andthe speedof detectionand
decidewhetherthe techniquecanbe usedfor actualemer

geng controlin theltalian system.

2.2.3 Closedoop emegeng control

ing in the contet of power systemcontrol. We merely
note herethat this is a very generalmethodwhich is
in principle ableto handlethe stochasticptimal con-
trol problemof ary Markovian type of system,andto
someextentalsocopeswith reducedbsenability. No-
tice alsothatreinforcementearningcanaswell beused
to provide approximatesolutionsin reasonabldéime to
mary stochastidargescaledynamicprogrammingprob-
lemswhich exactsolutionis intractable.

From a practicalpoint of view, we will connecta rein-
forcementearningmodulewith the SICREtime-domain
simulationenginedevelopedby CESIfor theltaliansys-
tem, and test reinforcementearningin the contet of
electromechanicalynamics(dampingandlossof syn-

Concerningvoltagecollapse anappropriatestratey for
emegeng controlis presentlyunderinvestigation.

As concernsoss-of-synchronisrtwo approachewill be
developedandtestedn parallel.

e E-SIME basedgenemtor tripping. The methodis ex-
plainedin detailin ref. [4]. It is essentiallyaby-product
of the E-SIME basedinstability detection. Indeed,the
latterdetermineshecritical groupof machinesi.e. those
loosingsynchronismwith respecto the restof the sys-
tem. Thecontrolmodulewill trip partof thesemachines
in a sequentiatlosedioop fashion.It estimatespnthe
basisof the real-timesinglemachineequivalentpower-
anglecurvestheamountof excessenegy andhow much
of it canbe cancelledby tripping eachgeneratar Then
the minimal numberof generatorgo trip is determined
andatripping signalis sentto the correspondingpower
plant(s). The detectionmoduleis then called backin
orderto further monitor the rotor anglesafter the fact
in orderto checkwhetherstabilizationis successfubr
not. If not, the controlmoduleis calledagainwith the
refreshednformationin orderto decideon anew (addi-
tional) controlsignalto send,andsoon.

Reinfocementearningbasedcontmol. This approachs
investigatedn the EXaMINE projectfrom a moreaca-
demicpoint of view, asalongtermfull fledgedsolution
for emepgeng control. Reinforcementearningmethods
provide anautomatiovay to learnhow to controla sys-
tem (by trial anderror)in orderto maximizea certain
objective function. The methodcan be coupledeither
with arealsystemor with a simulationmodelof a sys-
tem. This latter solutionallows oneto avoid destrging
thereal systemat the early stagef learning,whenthe
algorithmis still ignorantaboutthe correctway to do
control. It allows one alsoto setup appropriatesim-
ulation scenarioswvhich are not normally obsered on
the real systembut underwhich the control algorithm
shouldwork. Thus,in the context of electricpower sys-
temsthe learningstageis of coursecarriedout on the
basisof simulations We refertheinterestedeadetto [5]
for amorein depthpresentatiomf reinforcementearn-

chronism)while investigatingcontrol actionscomple-
mentaryto thosehandledby E-SIME. In particular we
will considerthe useof load-sheddingand, in a more
longertermview, theuseof FACTSsuchasTCSC(Thyris-
tor controlledseriescompensationas possiblecontrol
resources.

2.3 EXaMINE projectschedule

Theschedulegbrojectdurationis 30months. Theproject
starteceffectivelyin Februan2001,andwill bepastmidterm
whenthis panelwill meet.

At thetime of writing this paper the first two technical
Work-packagesave beensuccessfullycompleted. They
concerrrespectiely thedetailedneedsxpressionsn both
partsof the projectandtheir technicalspecificationsjn-
cludingrisk analysis.

Theothertwo technicaMork-packagesoncerrrespec-
tively the softwareandprototypedevelopmentandthe ex-
periencesanalysisand evaluation. Concerninghe first of
thesetwo, the work hasalreadystartedin both partsof the
project. In the context of the distributedload-flov appli-
cation,softwaredevelopmentasalreadysignificantlypro-
gressedandit is expectedo have afirst prototypeworking
by thetime the panelwill meet.

In the context of emegeng control, PMU specifications
from varioussuppliershave beenanalyzedandthefinal se-
lectionwill alsobedoneby thetimethe panelmeets.Soft-
waredevelopmenthasalsostartedjn particularin thecou-
pling of the SIME softwarewith the SICREtime-domain
simulations.Also, sometheoreticalwork hasbeencarried
outin the context of optimalplacementf phasomeasure-
mentdevices[6] aswell assomefirsttestswith theE-SIME
methodon the ltalian system.

3 Conclusion

Thework carriedoutin the EXaMINE projectis essen-
tially focusingonimproving theinformationusedfor secu-
rity control, so asto tacklethe new difficultiesintroduced



in this context, in generalthroughoutthe World, but also
morespecificallywithin the Europearinterconnection.

In this goal,two complementargpproacheareconsid-
ered, referring, on the one hand, to the developmentof
a mechanismand software framework to shareinforma-
tion amongTSOsin the preventive mode (the distributed
load-flov approach)andthe developmentof a hardware
andsoftwareinfrastructureo provideanultra-fastSCADA
which cansupportautomaticdecisionmakingin the con-
text of emegeng control.

We believe thattheseeffortsandapproachearecomple-
mentaryto thework goingonin thatcontet throughouthe
World, andthatthey may offer viable solutionsto maintain
thereliability of the Europearsystemat its paststandards
without conflictingwith otherobjectivessuchasconfiden-
tiality, safetyandeconomiccompetition.
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