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Basic AMES Classes:

ElLsEAgent

EBuc

Attributes
private double loadProfile[0.."]
private double priceSensitiveDemand[0..* 0..*]
private double dayAheadLMP[0..*]
private double netHourlySurplus(0..*]

Operations

public LSEAgent( double IseData[0..*], double IsePriceData[0..* 0..*], int IseHybridData[0..*] )

public double(0..* 0..*] submitDemandBid( )

public void setPSDispatch( double ps[0..*] )

public void setDayAheadLMP( double Imprice[0..*] )
public double[0..*] getNetHourSurplus( )

Attributes

private double dailyCommitment[0..* 0.."]
private double dailyVoltAngle[0..* 0..*]
private double dailyLMP[0..*0..*]

private double dailyMinTVC[0..*]

private double dailyBranchFlow(0..*0..*]
private double dailyPriceSensitiveDemand(0..* 0..*]

[E/GenAgent

Attributes
private double trueSupplyOffer[0..*]
private double reportedSupplyOffer(0.."]
private double dispatch(0.."]
private double dayAheadLMP[0.."]
private double hourlyVariableCost[0..*]
private double hourlyNetEaming[0..*]
private double dailyNetEamings

Operations
public GenAgent( VREParameters learningParams, Ar
public double(0..*] submitSupplyOffer( )
public double(0..*] submitTrueSupplyOffer( )
public void updateSupplyOffer( int flag )
private void updateActionProbabilities( )
private void updateLeamingResult( )
private void leam( )
public double[0..*] getSupplyOffer( )
public double[0..*] getHourlyRevenue( )
public double(0..*] getHourlyProfit( )
public double(0..*] getHourlyNetEaming( )
public double[0..*] getCommitment( )
public double[0..*] getDayAheadLMP( )
public void report( )

Operations
public BUC( SO indep Operator, Al model )
public void solveOPF( )
public double[0..* 0..*] getDailyBranchFlow( )
public double[0.*0..*] getDailyCommitment( ) Ll
public double[0..* 0..*] getDailyPriceSensitiveDemand( )
public double[0..* 0..*] getDailyValtAngle( )
public double[0..*0..*] getDailyLMP( )
public int[0..*] getHasSolution( )
bue
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Eiso
Attributes A
private double supplyOfferByGen[0..*0..%] E/AMESMarket
private double loadProfileByLSE[0..*0..%] Attributes
private double demandBidByLSE[0..*0..* 0..*] public double VERSION = 2,08
private double dailyPriceSensitiveDispatch(0..*0..*] public String DATE = "09/14/2009"
private double dailycommitment(0..* 0.*] O\M)

private double dailylmp(0..* 0..*]
private double dailyBranchFlow{0..* 0..*]

Operations
public ISO{ AMESMarket model )

public void computeCompetitiveEquilibriumResults( )
public void wholesalePowerMarketOperation(int h, int d )
public void evaluateBidsOffers( int h, int d )

public void initialPost(int h, int d)

public void produceCommitmentSchedule( int h, int d )
public DAMarket getDAMarket( )

public RTMarket getRTMarket( )

public BUC getBUC( )

private double supplyOfferByGen(0..*0..*]
private double loadProfileByLSE[0..*0.."]
private double demandBidByLSE[0..* 0..*0..*]
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public void begin( )
public void buildModel( )

public void buildSchedule( )

public ISO getISO( )

public void AMESMarketSetupFromGUI( double baseS, doubl

public void Setup( )
public void Start( )
public void Step( )
public void Stop( )
public void Pause( )
public void Initialize( )
public int getStopCode( )
public AMESMarket( )

Operations

ames

EIRTMarket

public DAMarket( AMESMarket model )

public void dayAheadOperation(int h, int d )

public void submitTrueSupplyOffersAndDemandBids( )
public void postTrueSupplyOfferAndDemandBids( double dcomm[0..*0..*], double dimp[0..*0..*], double dps(0..*0..*] )

public void post( double dcomm(0..*0..*], double dimp[0..* 0..*], double dps[0..* 0..*], int flag )

Attributes

public RTMarket( AMESMarket model )
public void realTimeOperation( int h, int d, int m )

Operations

it

[Elpcorry
Atrributes
private DoubleMatrix2D supply Offer
private DoubleMatrix2D psDemandBid
private double commitment[0..*]
private double voltAngle(0..*]
private double Imp[0..*]
private double branchFlow(0..*]
Operations

public DCOPFJ( double so[0..*0..*], double db[0..* 0..*], double Ip[0.."], int hf0..*], int ng[0..*], int nl[0..*], TransGrid tg )
private void solveDCOPF( )

private void formG( )

private void forma( )

private void formCeq( )

private void formbeq( )

private void formCig( )

private void formbig( )

public double(0..*] getCommitment( )

public double[0..*] getSLoad( )

public double[0..*] getVoltAngle( )

public double[0..*] getVoltAngleDegree( )

public double[0..*] getLMP( )

public double[0..*] getineqMultiplier( )

public String[0..*] getinegMultiplierName( )

public double[0..*] getBranchFlow( )

public boolean getlsSolutionFeasibleAndOptimal( )

grid

ElTransGrid
Attributes
private double negativeSusceptance[0..*0..*]
private double reducedBusAdmittance[0..* 0..*]
private double diagonalAdmittance[0..*0.."]
private double reducedAdjacency[0..*0.."]
private double reactance(0.."]

Operations
public TransGrid( )
frans private void setBranchindex( )
private void setlineCap( )
private void setNegativeSusceptance( )
private void setReducedBusAdmittance( )
private void setDiagonalAdmittance( )
private void setReducedAdjacency( )

SNt

private void setReactance( )

Attributes
private double nodeData[0..* 0..]
private double branchData[0..*0..*]
private double genData[0..* 0..*]
private double IseDataFixedDemand[0..*0.."]

private double IseDataPriceSensitiveDemand(0..* 0..* 0..*]

public double[0..* 0..*] getNegativeSusceptance( )
public double[0..*0..*] getReducedBusAdmittance( )
public double[0..* 0..*] getDiagonalAdmittance( )
public double(0..* 0..*] getReducedAdjacency( )
public double(0..*] getReactance( )

Operations
public INIT( )
public String[0..*0..*] getParamNames( )
public double[0..* 0..*] getNodeData( )
public double(0..* 0..*] getBranchData( )
public double(0..* 0..*] getGenData( )

public double(0..*0..0..*] getLSEDataPriceSensitiveDemand( )
public double(0..*0..*] getLSEDataFixedDemand( )




AMESFrame Classes (GUI):

[El PowerGridConfigure1
Attributes
public int iTotalNodeNumber
public int iTotalBranchNumber
public int iTotalTransformerNumber
public int iTotalGenNumber
public int iTotalLSENumber
public double VBase
public double PowerBase
Operations
public PowerGridConfigure1( AMESFrame frame )
public void SetinitParameters( int iNode, int iBranch, int ITransformer, int iGen, int iLSE, double V, double P )
private void NextButtonActionPerformed( ActionEvent evt )
public void saveData( )
public String DataVerify( )
private void CancelButtonActionPerformed( ActionEvent evt )

(5 outputPane
Attributes
private JTextArea OutputTextArea

QOperations
public OutputPane( )
private void clearAllitemActionPerformed( ActionEvent evt )
private void copyltemActionPerformed( ActionEvent evt )

utput

learnOption1

(5| AMESFrame

mainFrame

Attributes
private JMenu caseMenu = new JMenu("Case")
private JMenu viewMenu = new JMenu("View")
private JMenu commandienu = new JMenu("Command")
private JMenu optionsMenu = new JMenu("Options")
private JMenu helpMenu = new JMenu("Help")
private JToolBar caseToolBar = new javax.swing.JToolBar("CaseToolBar")
private JToolBar commandToolBar = new javax.swing.JToolBar("CommandToolBar")

[EiPowerGridConfigure2

Attributes
private JButton CancelButton
private JButton DataVerifyButton
private JButton NextButton
private JButton PrevButton

package String names(0..*] = {"Branch Name", "From", "To", "MaxCap (MWs)", "Reactance (ohms)"}

ainFrame,

Operations
public PowerGridConfigure2( AMESFrame frame )
public void loadData( Object loadData[0..*0..*] )
public Object[0..*0..*] saveData( )
public String DataVerify( )
private void DataVerifyButtonActionPerformed( ActionEvent evt )
private void CancelButtonActionPerformed( ActionEvent evt )

config2

D

private void P Performed( Acti et)
private void | Performed( Event evt )
[ PowerGridConfigure4
Attributes

private JButton CancelButton

private JButton DataVerifyButton

private JButton NextButton

private JButton PrevButton

package String names[0..*] = {"GenCo Name", "ID", "atBus", "FCast ($/H)", "a (/M

Operations
public PowerGridConfigured( AMESFrame frame )
public void loadData( Object loadData[0..*0..*] )
public Object[0..*0..*] saveData( )
public String DataVerify( )
private void DataVerifyButtonActionPerformed( ActionEvent evt )
private void NextButtonActionPerformed( ActionEvent evt )
private void PrevButtonActionPerformed( ActionEvent evt )
private void CancelButtonActionPerformed( ActionEvent evt )

mainFrame

QOperations
public AMESFrame( )
public void addCaseMenu( )
public void addCaseToolBar( )
private void newCaseltemActionPerformed( ActionEvent evt )
private void default5BusCaseltemActionPerformed( ActionEvent evt )
private void default30BusCaseltemActionPerformed( ActionEvent evt )

private void batchModef Performed( et)
private void selectCaseltemActionPerformed( ActionEvent evt )
private void loadCaseFileData( )

private void saveCaseFileData( )

private void loadOutputData( )

private void
private void
private void
private void
public void

saveOutputData( )

caseReportitemActionPerformed( ActionEvent evt )
caseCurveltemActionPerformed( ActionEvent evt )
caseParametersltemActionPerformed( ActionEvent evt )
activeLeamOption1( )

public void activeSimulationControl( )

public void addCommandMenu( )

public void addCommandToolBar( )

public String checkCaseData( )

public void InitializeAMESMarket( )

public void SetLeamingParameters( double leamingData[0..*0..*] )
private void ionPerformed( ActionEvent evt )
public void _main( String args[0..*

ic Obj .*] getBranchData( )

.*] getGeneratorData( )

getLSEData( )

0.*] getLSEPriceSensitiveDemandData( )

[ElLearnoption1

Attributes
private JButton CancelButton
private JButton NextButton
private JButton OKButton
private JButton PrevButton
private double genLeamingData[0..* 0..*]
private boolean bPrevNextButtonShown

Operations
public LeamOption1( AMESFrame frame, boolean hShow )
public void P:
private void NextButtonActionPerformed( ActionEvent evt )
private void PrevButtonActionPerformed( ActionEvent evt )
private void CancelBi i et)
private void OKButtonActionPerformed( ActionEvent evt )
public String SingleGenDataVerify( )
public String DataVerify( )
public double[0..*0..*] saveData( )
public void loadData( Object genData[0..* 0..*], double leamingData[0..* 0..*] )
private void SelectGen( String name )

=

T rme Ay
rformed( A

F double dinitPropensity, double dCooling, double dRecency, ¢

[ElPowerGridConfigure5

\%

Atributes
private JButton CancelButton
private JButton DataVerifyButton
private JButton NextButton
private JButton Prev
public String names[0..*] = {"H-00 (MW)", "H-01 (MW)", ..."H-23 (MW)"}
public String priceSensitiveNames(0..*] = {"Hour Index", "c (J/MWh)", "d (§/MW2h)"
public String priceHybridNames[0..*] = {"FLAG-00",... "FLAG-23"}

mainFrame

I
~—

Operations
public PowerGridConfigure5( AMESFrame frame )
public void loadData( Object IseFixedData[0..* 0..*], Object IsePriceSensitiveData[0
public void saveData( )
private void LSENameComboBoxActionPerformed( ActionEvent evt )
private void CancelButtonActionPerformed( ActionEvent evt )
private void NextButtonActionPerformed( ActionEvent evt )
public String DataVerify( )
public String PriceCapVerify( double dLSEPriceCap )

pi oid PrevActionPerformed( ActionEvent evt )
private void tLSE( String name )

amesFrame

configd

simulatiof (]
Hsi ontrol

Attributes

private JButton CancelButton

private JButton DoneButton

private JButton GenerateButton

private JButton OKButton

private JButton PrevButton
Operations

public SimulationControl( AMESFrame frame, boolean bShow )

public void SetInitParameters( int iMax, boolean bMax, double dThreshald,
private void DoneButtonActionPerformed( ActionEvent evt )

private void PrevButtonActionPerformed( ActionEvent evt )

private void CancelButtonActionPerformed( ActionEvent evt )

private void OKButtonActionPerformed( ActionEvent evt )

public String DataVerify( )




On-Line Resources

Presentation Slides
https://www?2.econ.iastate.edu/tesfatsi/AMESPackageClassDiagrams.pdf

AMES Test Bed Homepage (Code/Manual/Publications)

https://www?2.econ.iastate.edu/tesfatsi/AMESMarketHome.htm

Agent-Based Electricity Market Research

https://www?2.econ.iastate.edu/tesfatsi/aelect.htm

Agent-Based Computational Economics Homepage

https://www?2.econ.iastate.edu/tesfatsi/ace.htm

ISU Electric Energy Economics (E3) Group

https://www2.econ.iastate.edu/tesfatsi/E3GrouplSU.htm
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