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�

Analog Data

Name�Description�Units�Defaults�Constraints�Data Type��Analog Number

AnalogNumber�Unique number identifying the analog information����Integer��Analog Set number

AnalogSet�Number identifying the set of analog values referenced by a device����Integer��Analog Name

AnalogName�Name of analog information����Text��Analog value source

AnalogSource�Source of analog value

where:

A = application solution

T = telemetry

P = pseudomeasurement

S = schedule��Defaults to zero��Integer��Type

AnalogType�Indicates what type this is, where:

VM = Voltage Magnitude, Kv

MW = Megawatts

MR = Megavoltamperes- reactive

MA = Megavoltamperes

A = Amp

TR = Transformer voltage Ratio

TA = Tranformer Phase angle

TT = Transformer Tap position

VA = Voltage Angle, deg.

FQ = Frequency���Mandatory�Text��Analog Assigned Device

AnalogAssignDevice�Indicates device type which is associated with values, where:

BS = Bus section

LN = Line

TR = Transformer 

SW = Switching device

GN = Generator

LD = Load

SH = Shunt

IA = Interchange Area����Text��Analog Location

AnalogLocation�Indicates location of a measurement on devices where multiple locations exist (i.e., buses, lines, etc.), where

location is the connectivity node number (ConnectivityNodeNumber) or bus number (BusNumber)of a measurement. ���Bus Number or Connectivity Node number is provided based on setting of  ModelConnectivityType�Integer��Analog Value

AnalogValue�Numeric value���Sign convention of “flow” values is typically positve out of the bus section for series devices and into bus for shunt devices�Real���Analog Data  (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Analog Sign Reversal

AnalogSignRev�Indicates that the sign of the value should be reversed before being used at the location indicated due to available value opposite normal sign convention of AnalogValue, where,

blank = no reversal

-   = reverse sign����Text��Analog Quality Code

AnalogQuality�Indicates quality of value, where:

G = Good

B = Bad

UA = Unavailable

DV = Default Value

OV = Override value��Defaults to G (Good)�Optional�Text��Analog Use Code

AnalogUse�Indicates utilization instructions, where:

U = Use if Good

F = Forced Use (e.g., as external system reg. voltage or pseudomeasurement

I = Inhibit Use���Optional�Text��Analog Standard Deviation

AnalogStdDev�Indicates one standard assuming “bell” shaped curve (no bias)���Mandatory�Real��Analog Estimated Value

AnalogEstValue�Numeric value of the estimated value���Optional�Real��Analog Normalized Residual

AnalogNormResidual�Numeric value of estimated value divided by covariance���Optional�Real��Analog Estimated Value Quality Code

AnalogEstQuality�Indicates quality of estimated  value, where:

G = Good

S = Suspect

TC = Telemetry Correction���Optional�Integer���



Application Miscellaneous Data

Name�Description�Units�Defaults�Constraints�Data Type��Base MVA

BaseMVA�MVA base for perfor unit derivation�MVA�100.�Mandatory if non-p.u. information (Mw, Amps, etc.) provided �Real��Case title

Title�User defined case title for data provided����Text��Model Connectivity Type

ModelConnectivityType�Indicates what form bus model connectivity data is provided in:

BM or BusModel

BS or BusSection 

BO or Both��Defaults to BusModel�If BusSection, switching device data must exist to define bus sections.�Text��Post-Contingency Generator MW Response

ContingencyGenMWResponse�Indicates method of assigning generator response to contingency, where:

RF = Use gen. response factors

PC = Proportional to gen Mw capacity

PO = Proportional to gen Mw output

AI = Per area interchange control

���Mandatory if contingency cases defined�Text��

�

 Buses

Name�Definition�Units�Default�Constraints�Data Type��Bus Identifier,

BusNumber�Loadflow integer identifier,bus number���Mandatory; must be unique and > zero�Integer��Bus Name



BusName�Loadflow  character identifier,bus name���Mandatory; must be unique when used in combination with base voltage - BasekV �Text�� Bus base voltage,

BasekV�Base voltage  line-to-line RMS if a.c. ; Line-to-ground if d.c.�kV��Mandatory; must be unique when used in combination with bus name -BusName�Real��Final Bus Island

FinalBusIsland�Electrical island in which bus is loacated����Integer��Bus split indicator



SplitBusIndicator�Number of primary bus (BusNumber) from which this bus was split. Informational���Used when ModelConnectivityType is BM (i.e.,bus model) since no topology process to resolve bus sections is assumed�Integer��Status



BusStatus�Indicates whether the bus is in service or not;

 Out = out of service

 In = in service��Defaults to In��Text��Voltage Magnitude solved,

BusVmagSolve�Magnitude of bus voltage. Solved value�per unit�Defaults to unity�Calculated by power flow or state estimation solution. This attribute may be used instead of BusAnalogSet for solution values.�Real�� Phase Angle

solved,

BusVangleSolve�Phase angle of bus voltage; zero for d.c. bus. Solved value�degrees�defaults to zero�-360 < value < 360

Calculated by power flow or state estimation solution. This attribute may be used instead of BusAnalogSetNo for solution values.�Real��Bus MW Mismatch

BusMWMismatch�Net Mw not assigned to generator, load or shunt (or est. Mw on zero injection bus)�MW���Real��Bus Mvar Mismatch

BusMvarMismatch�Net Mvar not assigned to generator, load or shunt (or est. Mvar on zero injection bus)�Mvar���Real��Bus Analog setVoltage Magnitude measured

Mmag

BusAnalogSetNo�Set number of analog measurement forMagnitude of bus voltage. Measured bus voltages (AnalogSet)���Mandatory�IntegerReal���Buses (Continuted)

Name�Description�Units�Defaults�Constraints�Data Type��Bus Observability

BusObservPhase Angle

measured



Mangle�Indication of bus observability from State EstimationPhase angle of bus voltage; zero for d.c. bus. Measured value, where:

U = Unobservable

O = Observable

OB = Observable Boundary�degrees��OptionalMandatory�Text��Bus Base Frequency

BusBaseFreq�Bus base frequency; zero for d.c. bus�hertz�Defaults to system frequency��Real�� Bus actual frequency

BusActualFreq�Actual frequency at bus in per unit of bus base frequency; zero for d.c. bus�per unit�Defaults to unity��Real�� Geographic Coordinate X



BusCoordX�Approximate geographic location of the bus along a given horizontal axis�not specified���Real�� Geographic Coordinate Y



BusCoordY�Approximate geographic location of the bus along a given vertical axis�not specified���Real��Bus Location

BusLocation�Group set (GroupSet) number to which this bus belongs���Optional if BusStationLocation not used for defining stations�Integer��Station Location

BusStationLocation�Station location (StationNumber) where Bus is located���Optional.  Should not be used if BusLocation used to define stations�Integer�� Descriptive Text

BusDescription�Text describing this bus����Text�� BusControl Objective Co Type Code



BusTypeCtrlCode�Type of BusType of voltage control objective

*L or Load (no control) 



*CB or1 = control to    target -Voltage target 

2 ControlToBand (Lower Voltage Control Limits, Upper Voltage Control Limit)



*CT or ControlToTarget -(Voltage target - within Controlling Element limits)



*S = Swing (Bus Fixed Voltage and Angle)



*I = Isolated (Bus electrically isolated)��Defaults to L or Load��Text��Voltage Target

BusVoltTarget�Voltage magnitude setpoint�per unit��Mandatory if control objective code (BusTypeCode) is CT1 or S�Real���Buses (Continuted)

Name�Description�Units�Defaults�Constraints�Data Type�� Lower Voltage Control Limit

BusLowVoltLim�Voltage control band lower limit�per unit��Mandatory if BusTypeCode is CB�Real�� Upper Voltage Control Limit

BusUpVoltLim�Voltage control band upper limit�per unit��Mandatory if BusTypeCode is CB�Real��Bus volt limit ID  (1...N)

BusLimitId�Rating number assigned to limit (RatingNumber)����Integer�� Bus Voltage limit Value (1...N)

BusLimitValue�Rating Value for limit of this bus for corresponding Rating ID�As defined by rating units���Real��Control priority code



BusControlPriorityCode�Character string containing letters T  S  N and C ordered left to right in Controlling Element priority 

T= transformer 

S= Synchronous machine 

N =nonsynchronous shunt reactive device

C= d.c. converter���No leading blanks. Up to 4 characters long�Text ��Commissioning Date

BusCommission�Date the device goes into service�MM/DD/YY���Date��Decommissioning Date BusDecommission�Date the device goes out of service�MM/DD/YY���Date��Bus Ownnwership

BusOwnershipSet�Ownnwer of this bus  (OwnershipSet number if not 100%, set = 0)��Default = 0�Active attribute if 100 % ownership can be assumed, otherwise ownership set number�IntegerText��Negative Sequence Voltage

BusNegSeqVolt�Magnitude of negative sequence voltage�per unit�Defaults to zero��Real�� Negative Sequence Angle

BusNegSeqAng�Phase angle of negative sequence voltage at this bus�degrees�Defaults to zero��Real�� Zero Sequence Voltage

BusZeroSeqVolt�Magnitude of zero sequence voltage�per unit�Defaults to zero��Real�� Zero Sequence Angle

BusZeroSeqAng�Phase angle of zero sequence voltage at this bus�degrees�Defaults to zero��Real��

�

Company Data

Name�Description�Units�Defaults�Constraints�Data Type��Company Number

CompanyNumber�Unique number identifying Company data���Mandatory, if this type data is used by Station (StationCompanyLocation). Use of  Company object is optional if Group Object is used to group Station (StationLocation)�Integer��Company  Name

CompanyName�Name of Company ���Optional�Text��

�Connectivity Node

Name�Description�Units�Defaults�Constraints�Data Type��Connectivity Node Number

ConnectivityNodeNumber�Unique number identifying Connectivity Node where terminals of equipment connect through zero impedance connections���Mandatory, if this type data is used; Numbers used must be unique within a given bus�Integer��Connectivity Node Name

ConnectivityNodeName�Name describing Connectivity Node���Optional�Text��Connectivity Node Analog SetVoltage Magnitude measured

Mmag

ConnectivityNodeAnalogSetNo�Set number of analog forMagnitude of bus voltage. Measured connectivity node voltages (AnalogSet)���Mandatory�IntegerReal��Bus Location of Connectivity Node

ConnectivityNodeBusNumber�Bus Number (BusNumber) at which Connectivity Node is located����Integer��

� Equivalent AC Series Element Data

Name�Description�Units�Defaults�Constraints�Data Type��Equivalent series element number EquivSeriesNumber�Unique number for the equivalent series element���Mandatory�Integer��Equivalent Series element Name EquivSeriesName�Name of equivalent series element���Mandatory�text�� From Bus Identifier

EquivSeriesFromBusNo�Number of "from" bus of this line branch���Mandatory; If From Bus Name is ommitted�Integer��From Bus Name

EquivSeriesFromBusName�Name of “from” bus of this line branch���Mandatory If From Bus Indentifier is ommitted�Text��From Bus Section Number

EquivSeriesFromNodeNo�Number of “from” connectivity node connection of this line���Required if ModelConnectivityType equal BS or BO�Text�� To Bus Identifier

EquivSeriesToBusNo�Number of "to" bus of this line���Mandatory; if EquivSeriesToBusName is omitted�Integer��To Bus Name

EquivSeriesToBusName�Name of “to” bus of this line���Mandatory if EquivSeriesToBusNo is omitted���To Bus Section Number

EquivSeriesToNodeNo�Number of “to” connectivity node connection of this line���Required if ModelConnectivityType equal BS or BO�Text�� Circuit Identifier



EquivSeriesCircuit�Alphanumeric circuit identifier to distinguish among several linesbranches joining the same pair of buses���Mandatory�Text�� Equivalent series element Status



EquivSeriesStatus�Identifies line’s status information in Status measurement data via StatusNumber entry��Defaults to unity�Primary use if ModelConnectivityType = BM model is used (i.e., bus model with no topology processing)�Integer�� Equivalent Series element Analog Values Set



EquivSeriesAnalogSetNo�Identifies the set of the line’s analog information in analog measurement data via AnalogSet����Integer��



� Equivalent AC Series Element Data (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Equivalent series device From MW Flow solved,

EquivSeriesFromMWSolve�Magnitude of equivalent series device MW flow at From end. Solved value�MW��Calculated by power flow or state estimation solution. This attribute may be used instead of EquivSeriesAnalogSetNo for solution values. Positive out of bus.�Real��Equivalent series device From Mvar Flow solved,

EquivSeriesFromMvarSolve�Magnitude of Equivalent series device Mvar flow at From end. Solved value�Mvar��Calculated by power flow or state estimation solution. This attribute may be used instead of EquivSeriesAnalogSetNo for solution values. Positive out of bus.�Real��Equivalent series device To MW Flow solved,

EquivSeriesToMWSolve�Magnitude of Equivalent series device MW flow at To end. Solved value�MW��Calculated by power flow or state estimation solution. This attribute may be used instead of EquivSeriesAnalogSetNo for solution values. Positive out of bus.�Real��Equivalent series device To Mvar Flow solved,

EquivSeriesToMvarSolve�Magnitude of Equivalent series device Mvar flow at To end. Solved value�Mvar��Calculated by power flow or state estimation solution. This attribute may be used instead of EquivSeriesAnalogSetNo for solution values. Positive out of bus.�Real���Equivalent AC Series Element Data (Continued)



Name�Description�Units�Defaults�Constraints�Data Type��Commissioning Date

EquivSeriesCommission

�Date the device goes into service�MM/DD/YY���Date��Decommissioning Date

EquivSeriesDecommission

�Date the device goes out of service�MM/DD/YY���Date��Equivalent Series Resistance, R

EquivSeriesSectionR�Series resistance of this  section�per unit on system base MVA and section base voltage��Mandatory�Real��Equivalent Series Reactance, X

EquivSeriesSectionX�Series reactance of this  section�per unit on system base MVA and section base voltage��Mandatory; for a d.c. line base frequency must be system frequency�Real�� Shunt Conductance, +G



EquivSeriesLineShuntCond�Total uniformly distributed shunt conductance of this series element�per unit on system base MVA and section base voltage�Defaults to zero��Real�� Shunt Susceptance,

+B



EquivSeriesLineShuntSuscept�Total uniformly distributed shunt susceptance of this series element�per unit on system base MVA and section base voltage��Mandatory; for a d.c. line base frequency must be system frequency�Real���Equivalent Injection/Shunt Element Data

Name�Description�Units�Defaults�Constraints�Data Type��Equivalent inj/shunt element number

EquivShuntNumber�Unique number for the equivalent inj/shunt element���Mandatory�Integer��Equivalent Inj/shunt element Name

EquivShuntName

�Name of equivalent inj/shunt element���Mandatory�text��Bus Identifier

EquivShuntBusNo�Number of terminal bus (BusNumber) of this line branch���Mandatory; If From Bus Name is ommitted�Integer��Bus Name

EquivShuntBusName�Name of terminal bus of this line branch���Mandatory If From Bus Indentifier is omitted�Text��Bus Section Number

EquivShuntConnectivityNode�Number of terminal bus section connection of this line branch���Required if ModelConnectivityType not equal BM�Text��Commissioning Date

EquivShuntCommission

�Date the device goes into service�MM/DD/YY���Date��Decommissioning Date

EquivShuntDecommission

�Date the device goes out of service�MM/DD/YY���Date��Equivalent inj/status element Status

EquivShuntStatus�Identifies shunt’s status information in Status measurement data via StatusNumber entry��Defaults to unity�Primary use if ModelConnectivityType = BM model is used (i.e., bus model with no topology processing)�Integer�� Equivalent Inj/Shunt element Analog Values Set



EquivShuntAnalogSetNo�Identifies the set of the shunt’s analog information in analog measurement data via AnalogSet if����Integer��Equivalent Injection/Shunt Type

EquivShuntType�Type of equivalent device, where

PQ = PQ Injection

GB = Shunt GB Admittance���Mandatory�Integer��Equivalent Shunt Conductance, +G



EquivShuntConductance�Total uniformly distributed shunt conductance of this series element if type = 1�per unit on system base MVA and section base voltage�Defaults to zero��Real��Equivalent Shunt Susceptance,

+B

EquivShuntSusceptance�Total uniformly distributed shunt susceptance of this shunt element if type = 1�per unit on system base MVA and section base voltage���Real���Equivalent Injection/Shunt Element Data (Continued)



Name�Description�Units�Defaults�Constraints�Data Type��Equivalent Shunt MW solved,

EquivShuntMWSolve�Magnitude of Equivalent Shunt MW. Solved value�MW��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of EquivShuntAnalogSetNo for solution values. Positive out of Bus.�Real��Equivalent Shunt Mvar solved,

EquivShuntMvarSolve�Magnitude of Equivalent Shunt Mvar. Solved value�Mvar��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of EquivShuntAnalogSetNo for solution values. Positive out of Bus.�Real��

�Generators

Name�Description�Units�Defaults�Constraints�Data Type��Generator Number GeneratorNumber�Unique Number representing generator����integer��Generator Name GeneratorName�Unique Name for generator����text��Bus Identifier GeneratorBusNo�number of bus (BusNumber) to which machine is connected���mandatory �integer��Bus Section Identifier GeneratorConnectivitiyNode�Indicates connectivity node connection point of generator (ConnectivityNodeNumber)���Mandatory  when ModelConnectivityType equal  BS or BO�integer��Machine Identifier

GeneratorUnitNumber�alphanumeric identifier to distinguish among multiple machines at this bus���Optional if Genertor number not providedmandatory; must uniquely identify the machine when used in conjunction with bus identifier�Text ��Generator

Status

GeneratorElectricalStatus�Identifies generator’s status information in Status data via StatusNumber entry indicates whether machine is connected; 0 = disconnected  1 = connected���Primary use if ModelConnectivityType =  BM model is used (i.e., bus model with no topology processing)�Integerinteger��Machine Base MVA GeneratorBaseMVA�MVA base used in expressing machine electrical parameters in per unit (may be system BaseMVA or machine base)�MVA��mandatory; > 0�real��Machine Base Voltage GeneratorBasekV�voltage base used in expressing machine electrical parameters in per unit�kV��mandatory; > 0�real��Committment Group Identifier  GeneratorCommitmentGroupSet�Number of group GroupSet to which this unit is assigned to indicate the unit changes status on or off-line together with the other machines assigned to this group��defaults to zero��integer��Generator MW output solved,

GeneratorMWSolve�Magnitude of generator MW output. Solved value�MW��Calculated by power flow or state estimation solution. This attribute may be used instead of GeneratorAnalogSetNo for solution values.�Real��Generator Mvar Output solved,

GeneratorMvarSolve�Magnitude of generator MW output. Solved value�Mvar��Calculated by power flow or state estimation solution. This attribute may be used instead of GeneratorAnalogSet for solution values.�Real���Generators (Continued)

�Name�Description�Units�Defaults�Constraints�Data Type��Generator Analog Values GeneratorAnalogSetNoReal Power Output�Identifies generator’s analog information in Analog data via AnalogSet entry real power flowing from machine to bus identified �MWMW���integer real��Dispatch Group Identifier GeneratorDispatchGroupSet�Number of group (GroupSet) to which this unit is assigned to indicate that a single dispatch requirement is determined for the group as if all machines assigned to the group are dispatched as a single unit��defaults to unity��real��Rated Power Factor

GeneratorRatedPowerFactor�nameplate power factor  ����real��Type Code or Codes GeneratorMachineType�four-character code describing machine type                                          

1st  Character       Type       

                                         

G                         Generator                                                  M                         Motor                                                  C                         Condenser                                                  P                          Pump/Generator                                                  O                         Other                                             2nd  Character                                                                                            S                          Synchronous                                                  I                           Induction                                                  O                         Other                                           3rd and 4th  Characters                                                                                          2P            2-pole machine                                                 4P            4-pole machine                                                 SD            Salient pole with damping                                                 SN            Salient pole - no damping                                                 HC            Hydrogen cooled condenser                                                 AC            Air cooled condenser                                                 CR            Cylindrical rotor                                                 SR            Squirrel cage rotor                                                 WR            Wound rotor                                                 OT            Other ��as defined under definition��Text��Commissioning Date GeneratorCommission�Date the device goes into service�MM/DD/YY���Date��Decommissioning Date GeneratorDecommission�Date the device goes out of service�MM/DD/YY���Date��Generator Type GeneratorType�Identifier of generator type (Coal, Oil, Nuclear, Combined Cycle, etc.)��Default = blank��Text��Generator Ownership Set GeneratorOwnershipSet�Ownership set number (OwnershipSet) from Ownership data (set = 0 implies 100% ownership by control area of terminal bus)��Default = 0��Integer��Generator Description GeneratorDescription�Text describing this unit��Default is blank��Text���

Generators (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Control Mode GeneratorControlMode�control model to be used

PQ = hold Q constant at schedule real power output (PQ mode) 

PV = adjust Q to hold voltage Loband or voltage  Hhiband at controlled bus respecting machine control parameters (PV mode) 

NL = adjust Q to hold voltage loband or voltage high band at controlled bus with no limits applied (PV mode)

SW = case swing generator (adjust P and Q)

����integer�� Controlled Bus Identifier GeneratorControlledBusNo�Number of bus (BusNumber) whose voltage is controlled by this machine��bus to which this machine is connected��integer��Generator Voltage Regulation

Conditions GeneratorVoltageRegulationConditions�Generator Voltage control is activated:

NO = not at all

PR = pre-contingency only

PP = Pre- and post- contingency

PO = post-contingency only������ Minimum Reactive Power Output GeneratorMinQOutput�lower limit for reactive power �Mvar �defaults to zero�less than Maximum Reactive Power Output�real��Maximum Reactive Power Output GeneratorMaxQOutput�upper limit for reactive power �Mvar�defaults to zero �greater than minimum reactive power output�real�� Minimum Machine Operating Voltage GeneratorMinOperatingVolt�machine minimum operating voltage �per unit on machine base voltage �defaults to 0.5��real��Maximum Machine Operating Voltage GeneratorMaxOperatingVolt�machine maximum operating voltage�per unit on machine base voltage �defaults to 1.5 ��real��Generator MW solved,

GeneratorMWSolve�Magnitude of generator output MW. Solved value�MW��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of GeneratorAnalogSetNo for solution values. Positive into Bus�Real���Generators (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Generator Mvar solved,

GeneratorMvarSolve�Magnitude of generator output Mvar. Solved value�Mvar��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of GeneratorAnalogSetNo for solution values. Positive into Bus.�Real��Real Power Participation Factor GeneratorMWPartFactor�number representing the relative participation in this machine in adjustment of total real power flowing to this bus from all machines connected to it ��defaults to unity  ��real��Reactive Power Participation Factor GeneratorMvarPartFactor�number representing the relative participation of this machine in adjustment of reactive power with respect to that of all other machines controlling voltage at the same bus ��defaults to unity��real��Generator Post-Contingency Response Factor GeneratorPostContRespFact�Percentage of generator MW response to system post-contingency MW imbalance. Assume value will be normalized for each island, and does not need to add to 100.����real��Low Control Power Limit MW GeneratorLowControlMW �minimum real power at which machine should be operated�MW ��mandatory�real��Low Economic Power Limit MW

GeneratorLowEconMW�minimum real power to which machine should be scheduled�MW��mandatory�real��High Economic Power Limit MW

GeneratorHighEconMW�maximum real power to which machine should be scheduled �MW��mandatory�real��High Control Power Limit MW

GeneratorHighControlMW�maximum real power at which machine should be operated�MW��mandatory�real��Commitment Priority Rank

GeneratorCommitmentPriority�commitment priority.  1 = highest (i.e. must run)��defaults to unity��integer���Generators (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Startup Cost

GeneratorStartupCost�cost per start�thousands of dollars�defaults to zero��real��Effective Availability Factor

GeneratorEffectiveAvailFactor�factor defining effective availability of the machine�dimensionless probability�defaults to unity��real��Operating and Maintenance Cost

GeneratorOMCost�monthly O & M cost�thousands of dollars per month�defaults to zero��real��Real Power Dispatch Factor

GeneratorMWDispatchFact�factor representing the relative participation of the machines contribution in the total output of the dispatch group to which it is assigned��defaults to unity��real��Fuel Cost

GeneratorFuelCost�fuel cost�$ per million Btu��mandatory�real��Scheduled Charging Power GeneratorSchedChargingMW�scheduled real power flow from machine to bus when charging; same sign convention as  real power output for energy storage data�MW��mandatory; < 0�real��Scheduled Charging Reactive Power

GeneratorSchedChargingMvar�scheduled reactive power flow from machine to bus when charging; same sign convention as reactive power output �Mvar��mandatory�real��Minimum Charging Power

GeneratorMinChargingMW�magnitude of smallest real power output at which machine can be operated when charging �MW��mandatory�real��Maximum Charging Power

GeneratorMaxChargingMW�magnitude of largest real power output at which machine can be operated when charging�MW��mandatory�real��Transient Reactance

GeneratorTransientX�machine transient reactance�per unit on GeneratorBaseMVA and voltage base)��mandatory�real��Subtransient Reactance

GeneratorSubtransientX

�machine subtransient reactance�per unit on GeneratorBaseMVA and voltage base ��mandatory; <Transient Reactance�real��Negative Sequence Reactance

GeneratorNegSeqX�machine negative sequence reactance�per unit on GeneratorBaseMVA and voltage base��mandatory�real���Generators (Contintued)

Name�Description�Units�Defaults�Constraints�Data Type��Zero Sequence Reactance

GeneratorZeroSeqX�machine zero sequence reactance�per unit on GeneratorBaseMVA and voltage base��mandatory�real��Armature Resistance

GeneratorArmatureR�machine armature resistance�per unit on GeneratorBaseMVA and voltage base��mandatory �real��Grounding Resistance- 3Rg

GeneratorGrounding3Rg�zero sequence resistance of machine grounding device  �per unit on GeneratorBaseMVA and voltage base�defaults to zero��real��Grounding Reactance -3Xg

GeneratorGrounding3Xg�zero sequence reactance of machine grounding device �per unit on GeneratorBaseMVA and voltage base �defaults to zero��real���Generator Capability Curve Data

Name�Description�Units�Defaults�Constraints�Data Type��Generator Identifier

GeneratorNumber�number of generator���mandatory �integer��Real Power GeneratorCapabilityCurveMW

 �machine real power output at rated conditions�MW��mandatory;�real�� Lower Reactive Power GeneratorCapabilityLowMvar �lower machine reactive power output corresponding   to immediately preceding value of real power output�Mvar��mandatory;�real�� Upper Reactive Power

GeneratorCapabilityHighMvar �upper machine reactive power output corresponding  to immediately preceding value of real power output�Mvar��mandatory�real��

�Generator Groupings  Data

Name�Description�Units�Defaults�Constraint�Data Type��GeneratorBus Identifier GeneratorNumber�number of generatorbus to which machine is connected���mandatory �integer��Group Identifier GeneratorGroup�number of group (GroupSet) to which assignment is made���mandatory;�integer�� Per Unit Assignment to Group GeneratorAssignmentPU�per unit assignment to group�per unit�defaults to unity��real�� ��Generator Heat Rate Curve Data

Name�Description�Units�Defaults�Constraint�Data Type��Generator Identifier GeneratorNumberBus Identifier�number of generatornumber of bus to which machine is connected���mandatory mandatory �integerinteger��Power Output

GeneratorHRMW�real power output �MW��mandatory;�real�� Heat Input Rate

GeneratorHRMBtu�total heat input rate corresponding to power output value�million Btu per hour��mandatory�real�� 

�Generator Output Allocation Data 

Name�Description�Units�Defaults�Constraints�Data Type��Generator Identifier

GeneratorNumber�number of generator���mandatory �integer��Group Identifier GeneratorOutputAllocationGrp�identifier of group (GroupSet) to which following  allocation of output is made���mandatory�integer��Allocation Type GeneratorOutputAllocationType�defines method of allocating the output of this  machine to the group specified

 

CP = all real power output at allocation value (and the same constant amount when the output                                                 is greater) allocated to group

 

 CQ = all reactive power output at allocation value (and the same constant amount when the output is greater) allocated to group



 FP = allocation value is fraction of remaining actual real power output  allocated to group after all CP allocations are made 

                                           

FQ =  allocation value is fraction of remaining actual reactive power output  allocated to group                                                  after all CQ allocations are made���mandatory�Text�� Allocation Value GeneratorOutputAllocationValue�Allocation Value����real���Generator  Rating Data

Name�Description�Units�Defaults�Constraints�Data Type��Generator Identifier GeneratorNumber�number of generator bus to which machine is connected���mandatory �integer��Rating Identifier

GeneratorRatingNumber�rating number RatingNumber���mandatory;�integer�� Rating Value 

GeneratorRatingValue�value of rating for this machine���mandatory�real�� 

�Output Allocation Data Continued

 



Groups

Name�Definition�Units�Default�Constraints�Data Type��Group Set Name 

GroupSetName�alphanumeric name of group (i.e., proper name - Company XYZ, etc.)���mandatory; must be unique�Text ��Group Set Identifier 

GroupSet�Set number of group���mandatory; must be unique�integer��SubGroups Contained in Set

(1,...,N) 

GroupSetSubgroupsLevel�Numbers representing other groups which make up the subgroups of this set (i.e., set numbers of District EAST, District WEST, and District CENTRAL). For lowest level (i.e., no subgroups - Station 123) this is 0number defining level of this group in the hierarchy of exclusive groups

 0 = nonexclusive group

 1 = highest level���Nonzero for groups consisting of subgroupsmandatory; must be zero if group is nonexclusive; must be non-zero if group is exclusive�integer



��Descriptive Text GroupSetDescription�text describing this group (i.e., Company, Area, District, Loss Zone,  etc.)����Text��Low level object

GroupSetLowLevelObj�If  GroupSetSubgroups = 0, then enter object name of low level object (Bus, Line, Generator, Xformer, Shunt, Load, Station,Company, etc.) from basic objects of dictionary���Should be null if GroupSetSubgroups is non-zero.�Text��Low Level Object Number

GroupSetLowLevelObjNumber�Number (BusNumber, LineNumber, GeneratorNumber, XformerNumber, ShuntNumber, LoadNumber, StationNumber, CompanyNumber, etc) of low level object type identified in GroupSetLowLevelObj���Should be null if GroupSetSubgroups is non-zero.�Integer���Interchange Control

Name�Definition�Units�Defaults�Constraints�Data Type��Interchange Exclusive Group Set Identifier

InterchGroupSetNumber� Set number of group (GroupSet) subject to net interchange control���mandatory�integer��Control Flag

InterchGroupControlMode�specifies whether generation in group is to be adjusted to control net interchange

OFF = off control 

ON = on control, 



PR = Pre-contingency only



PP = On control, Pre- and Post-contingency



PO = Post-contingency only��defaults to On��integer��Scheduled Net Real Power Interchange

InterchGroupSchedNetMW�scheduled real power flow across boundary of  group; positive for export negative for import�MW��mandatory if Transactions not defined, otherwise optional and must total to net of Transactions for InterchangeGroupSetNumber�real��Interchange Control Tolerance

InterchGroupControlTol�tolerance above and below schedule within which net interchange may lie�MW ��mandatory�real��Actual Net Real Power Interchange

InterchGroupActNetMW�actual value of net real power interchange for this  group; positive for export negative for import�MW ���real��Actual Net Reactive Power Interchange

InterchGroupActNetMvar�actual value of net reactive power interchange for this group; positive for export of inductive reactive power�Mvar���real��Controlling Machine Identifier

InterchGroupControlGenNumber�identifier of controlling machine,

GeneratorNumber���mandatory unless controlling group is present �Text��Descriptive Text

InterchGroupDescription�text describing this interchange control area����Text���Interchange Control (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Group Identifier

InterchGroupGenControlGrp

�Number (GroupSet) of group whose machines participate in control���mandatory must exist if controlling machine does not�integer��Control Status

InterchGroupGenControlGrpMode�control status of this group;

OFF  = off control 

ON = on control��defaults to zero��integer��Control Priority

InterchGroupGenControlGrpPrior�priority of this group in controlling net interchange; 1 = highest��defaults to unity��integer��Control Participation Factor

InterchGroupGenControlPartFact�per unit participation of this group in controlling net interchange of this interchange control area ��defaults to unity ��real��

� Lines�Branches

Name�Definitions�Units�Defaults�Constraints�Data Type��Line Number

LineNumber�Unique Line representing the line����Integer�� From Bus Identifier

LineFromBusNo�Number of "from" bus of this line (BusNumber) branch���Mandatory; if From Bus Name (LineFromBusName) is ommitted�Integer��From Bus Name

LineFromBusName�Name of “from” bus of this line (BusName) branch���Mandatory if From Bus Indentifier (LineFromBusNo) is ommitted�Text��From Bus Section Number

LineFromNodeNo�Number of “from” Connectivity node (Connectivity NodeNumber) connection of this line branch���Required if ModelConnectivityType not equal BM�Integer�� To Bus Identifier

LineToBusNo�Number of "to" bus of this linebranch���Mandatory; If To Bus Name (LineToBusName) is ommitted�Integer��To Bus Name

LineToBusName�Name of “to” bus of this lines branch���Mandatory if To Bus Indentifier (LineToBusNo) is ommitted���To Bus Section Number

LineToNodeNo�Number of “to” Connectivity node (Connectivity NodeNumber) connection of this line branch���Required if ModelConnectivityType not equal BM�Integer�� Circuit Identifier



LineCircuit�Alphanumeric circuit identifier to distinguish among several linesbranches joining the same pair of buses���Mandatory�Text�� Section Identifier



LineSectionId�Number indicating position of this linebranch section in the linee branch��Defaults to zero�Sections must be numbered in ascending order beginning with section adjacent to "from" bus; Connectivity Node number.�Integer��Commissioning Date LineCommission�Date the device goes into service�MM/DD/YY���Date��Decommissioning Date LineDecommission�Date the device goes out of service�MM/DD/YY���Date��Line Analog Values Set



LineAnalogSetNo�Identifies the set of the line’s analog information in analog measurement data via AnalogSet����Integer�� Line Status



LineStatus�Identifies line’s status information in Status measurement data via StatusNumber entry Indicates condition of this section: 

 0 = disconnected at both ends

 1 = connected at both ends 

 2 = bypassed by zero impedance with no control 

3=bypassed by zero impedance but with control 

4 = not bypassed by zero impedance but with control��Defaults to unity�Primary use if ModelConnectivityType = BM model is used (i.e., bus model with no topology processing)�Integer���LinesBranches (Continued)ted

Name�Description�Units�Defaults�Constraints�Data Type�� Section Base kV



LineSectionBasekV�Base  voltage used in calculating section impedances line-to-line RMS if a.c.; Line-to-ground if d.c.�kV�Defaults to base voltage -Base kV of from bus��Real��Section Series Resistance,

R



LineSectionR�Series resistance of this  section�per unit on system base MVA and section base voltage��Mandatory�Real�� Section Series Reactance,

X

LineSectionX�Series reactance of this  section�per unit on system base MVA and section base voltage��Mandatory; for a d.c. line base frequency must be system frequency�Real�� Shunt Conductance

+G



LineShuntConductance�Total uniformly distributed shunt conductance of this section�per unit on system base MVA and section base voltage�Defaults to zero��Real�� Shunt Susceptance,

+B



LineShuntSusceptance�Total uniformly distributed shunt susceptance of this section�per unit on system base MVA and section base voltage��Mandatory; for a d.c. line base frequency must be system frequency�Real��Line From MW Flow solved,

LineFromMWSolve�Magnitude of Line MW flow at From end. Solved value�Mw��Calculated by power flow or state estimation solution. This attribute may be used instead of LineAnalogSetNofor solution values. Positive out of bus.�Real��Line From Mvar Flow solved,

LineFromMvarSolve�Magnitude of Line Mvar flow at From end. Solved value�Mvar��Calculated by power flow or state estimation solution. This attribute may be used instead of LineAnalogSetNo for solution values. Positive out of bus.�Real��Line To MW Flow solved,

LineToMWSolve�Magnitude of Line MW flow at To end. Solved value�MW��Calculated by power flow or state estimation solution. This attribute may be used instead of LineAnalogSetNo for solution values. Positive out of bus.�Real��Line To Mvar Flow solved,

LineToMvarSolve�Magnitude of Line Mvar flow at To end. Solved value�Mvar��Calculated by power flow or state estimation solution. This attribute may be used instead of LineAnalogSetNo for solution values. Positive out of bus.�Real���Branches  Lines (Continuted)

Name�Description�Units�Defaults�Constraints�Data Type��Line Ownnwership

LineOwnershipSet�Ownnwer of this section of line (OwnershipSet number if not 100%, set = 0)��Default = 0�Active attribute if 100 % ownership can be assumed, otherwise ownership set number�IntegerText��Line Name

LineName�Alphanumeric line name��Defaults to blank��Text��Type Identifier

LineTypeId�Alphanumeric identification of equipment type (e.g. LINE CAPACITOR, TIE, etc.)��Defaults to blanks�Optional�Text��Line Length

LineLength�Length of section�kilometers���Real�� Descriptive Text

LineDescription�Text describing this section (e.g. shares right of way, etc.)����Text��Line From MW solved,

LineFromMWSolve�Magnitude of line flow MW at From bus. Solved value�MW��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of LineAnalogSetNo for solution values.�Real��Line From Mvar solved,

LineFromMvarSolve�Magnitude of line flow Mvar at from bus. Solved value�Mvar��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of LineAnalogSetNo for solution values.�Real��Line To MW solved,

LineToMWSolve�Magnitude of line flow MW at To Bus. Solved value�MW��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of LineAnalogSetNo for solution values.�Real��Line To Mvar solved,

LineToMvarSolve�Magnitude of line flow Mvar at To Bus. Solved value�Mvar��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of LineAnalogSetNo for solution values.�Real��From Bus Conductance

LineFromLumpedCond�Conductance of lumped shunt element connected at "from" bus end of section�per unit on system base MVA and section base voltage �Defaults to zero��Real���LinBranches (Continuted)

Name�Description�Units�Defaults�Constraints�Data Type�� From Bus Susceptance



LineFromLumpedSuscept�Susceptance of lumped shunt element connected at "from" bus end of section�per unit on system base MVA and section base voltage��Mandatory; for a d.c. line base frequency must be system frequency�Real�� To Bus Conductance

LineToLumpedCond�Conductance of lumped shunt element connected  at "to" bus end of section per unit on system base MVA and section base voltage�per unit on system base MVA and section base voltage�Defaults to zero��Real�� To Bus Susceptance



LineToLumpedSucept�Susceptance of lumped shunt element connected  at "to" bus end of section�per unit on system base MVA and section base voltage��Mandatory; for a d.c. line base frequency must be system frequency �Real��Control Mode



LineBypassControlMode�Basis for bypassing this section;

NC = no control

GO = output of generator 

LF = flow on line 

TF = flow on transformer winding��Defaults to NC��Text�� Control Priority

LineBypassPriority�The priority for sequential bypass control in a line; 

1 = highest��Defaults to unity��Integer�� Controlled Element LineBypassMonitoredElementNumber�Number of element from LineNumber, GeneratorNumber, or XformerNumber (based on LineBypassControlMode device identified) which is monitored���Mandatory if LineBypassControlMode is not NC.�Integer��Lower MW Flow for Bypass Control

LineLowerMWControlFlow�The lower limit of MW band for bypass control of this section; measured as output of generator as flow from controlled bus 1 of branch or as flow into the winding identified for transformer�MW��Mandatory�Real�� Upper MW Flow for Bypass Control LineUpperMWControlFlow�The upper limit of MW band for bypass control of this section; measured as output of generator as flow from controlled bus 1 of branch or as flow into the winding identified for the transformer�MW��Mandatory�Real���LinBranches (Continuted)



Name�Description�Units�Defaults�Constraints�Data Type��Bypass Control Action



LineBypassAction�Defines bypass control action:

 CLOP =bypass device closed if monitored flow is inside band defined by Lower MW flow and Upper MW flow and opened if outside band.

 OPCL = bypass device opened if monitored flow is inside band defined by Lower MW flow and Upper MW flow  and closed if outside band.���Mandatory�Integer�� Section Zero Sequence Series Resistance

LineSelfZeroSeqR�Self zero sequence resistance of this section�per unit on system base MVA and section base voltage��Mandatory�Real�� Section Zero Sequence Series Reactance

LineSelftZeroSeqX�Self zero sequence reactance of this section�per unit on system base MVA and section base  voltage ��Mandatory�Real�� Section Zero Sequence Shunt Conductance

LineZeroSeqConductance�Total uniformly distributed shunt zero sequence conductance of this section�per unit on system base MVA and section base voltage �Defaults to zero��Real�� Section Zero Sequence Shunt Susceptance

LineZeroSeqSusceptance�Total uniformly distributed shunt zero sequence susceptance  of this section�per unit on system base MVA and section base voltage�Defaults to zero��Real�� From Bus Zero Sequence conductance

LineFromZeroConductance�Zero sequence conductance of lumped shunt element connected at "from" bus end of section�per unit on system base MVA and section base voltage �Defaults to zero��Real�� From Bus Zero Sequence Susceptance

LineFromZeroSusceptance�Zero sequence susceptance of lumped shunt element connected at "from" bus end of section�per unit on system base MVA and section base voltage�Defaults to zero��Real����LinBranches (Continuted)

Name�Description�Units�Defaults�Constraints�Data Type�� To Bus Zero Sequence Conductance

LineToZeroConductance�Zero sequence conductance of lumped shunt element connected at "to" bus end of section�per unit on system base MVA and section base voltage �Defaults to zero��Real�� To bus Zero Sequence Susceptance

LineToZeroSusceptance�Zero sequence susceptance of lumped shunt element connected at "to" bus end of section�per unit on system base MVA and section base voltage�Defaults to zero��Real�� From Bus Grounding Resistance, 3Rg



LineFromBus3Rg�Zero sequence resistance of device grounding lumped shunt elements at "from" bus end of section�per unit on same bases as lumped shunt element�Defaults to zero��Real�� From Bus Grounding Reactance, 3Xg



LineFromBus3Xg�Zero sequence reactance of device grounding lumped  shunt elements at "from" bus end of section�per unit on same bases as lumped shunt element�Defaults to zero��Real�� To Bus Grounding Resistance ,3Rg



LineToBus3Rg�Zero sequence resistance of device grounding lumped   shunt elements at "to" bus end of section�per unit on same bases as lumped shunt element�Defaults to zero��Real�� To Bus Grounding Reactance, 3Xg



LineToBus3Xg�Zero sequence reactance of device grounding lumped shunt element at "to" bus end of section�per unit on same bases as lumped shunt element�Defaults to zero��Real��Line Group Identifier(1..N)

LineGroup�Number of a group (GroupSet) to which this line section is assigned���Mandatory�Integer�� Per Unit Assignment to Group(1..N)

LineGroupPUAssign�Per unit assignment of this section to this group�per unit�Defaults to unity��Real�� Per Unit Losses Assigned to Group(1..N)

LineGroupPULoss�per unit of losses of this line section assigned to this group�per unit�Defaults to unity��Real

��Rating Identifier (1..N)

LineRateId�Rating Number for this Rating (RatingNumber)���Mandatory�Integer

��Rating Value (1..N)

LineRateValue�Rating value for the rating of this branch�As definded by rating units��Mandatory, if LineRateId not = 0 or blank�Real��

�Line D.C. Data

Name�Description�Units�Defaults�Constraints�Data Type��Line data number 

DCLineNumber�Number of line (LineNumber)  with corresponding information for this DC info���Required�Integer��A.C. Bus Identifier

DCLineACBusNumber�number of converter a.c. terminal bus (BusNumber)���mandatory�Integer ��Converter D.C. Positive Bus Identifier

DCLineConverterPosBusNo�number of converter d.c. positive bus  zero if ground (BusNumber)���mandatory or  zero�Integer��Converter D.C. Negative Bus Identifier

DCLineConverterNegBusNo�number of converter d.c. negative bus  zero if ground (BusNumber)���Mandatory or zero�Integer��Converter Identifier

DCLineConverterName�alphanumeric name of this converter���mandatory; must be unique among all converters�Text��AC Real Power

DCLineMwAC�Actual real power flowing from a c  bus  to the converter  positive for rectifier   negative for inverter�MW��Mandatory�Real��A.C. Reactive Power

DCLineMvarAC�actual reactive power flowing from a c  bus  to converter  inductive flow to converter is positive�Mvar��Mandatory�Real��D.C. Voltage

DCLineVoltageDC�actual d.c. voltage between converter positive and negative buses�kV��Mandatory�Real��D.C. Current

DCLineCurrentDC�actual d.c. current flowing within the converter the current is positive when flowing from positiive bus to negative bus �amps��Mandatory�Real��Firing Angle

DCLineFiringAngle�actual delay angle (alpha) if a rectifier actual advance  angle (gamma) if an inverter�degrees��Mandatory 0<value<90�Real���Line D.C. Data (Continued)



Name�Description�Units�Defaults�Constraints�Data Type��Operating State

DCLineOperatingState�actual operating state of converter zero indicates that state is to be inferred from AC Real Power AC Reactive Power DC Voltage  DC Current Firing Angle and Nominal Minimum Firing Angle��Defaults to 0�any non zero �Integer��Nominal Minimum Firing Angle

DCLineNominalMinFiringAng�nominal minimum alpha or gamma angle�degrees��mandatory 0 < value < 90�real�� Commutating Resistance

DCLineCommutaingResistance�effective commutating resistance  zero if value is to be determined by application program�ohms��Mandatory�Real��Commutating Reactance

DCLineCommutatingReactance�effective commutating reactance  zero if value is to be determined by application program�ohms at a.c. bus base frequency��Mandatory�Real��Converter Voltage Drop

DCLineConverterVoltDrop�forward d.c. voltage drop of this converter�kV�Defaults to zero��Real��Number of Bridges

DCLineNoBridges�Number of equivalent six pulse bridges connected in series in this converter���Mandatory�Integer��D.C. Facility Name

DCLineFacilityName�alphanumeric name of dc facility incorporating  this converter��Defaults to blanks��Text���

Line D.C. Data (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Converter Group Identifier (1...n)

DCLineConverterGroupId�number of a group to which this converter is assigned���Mandatory�Integer��Per Unit Assignment to Group (1...n)

DCLineGroupPUAssign�per unit assignment of this converter to this group�per unit�Defaults to unity��Real��Per Unit Losses Assigned to Group (1...n)

DCLineGroupPULossAssign�per unit of losses of this converter assigned to this group�per unit�defaults to unity��Real��Descriptive Text

DCLineConverterDescription�text describing this converter (e.g.  models bipole 12 pulse converter)����Text��Rating Identifier (1...n)

DCLineRatingId�rating number for this rating (RatingNumber)���Mandatory�Integer��Rating Value (1...n)

DCLineRatingValue�rating value for this rating and this converter�as defined by rating��Mandatory�Real��State Number

DCLineOperatingStateNumber�Operating state number���Mandatory�Integer��State Descriptive Text

DCLineStateDescription �text describing this converter state����Text��Control Objective Code

DCLineControlObjCode�type of control objective     

AMP = current  (amps if dc per unit if ac)   

VMAG = voltage magnitude (kV if dc per unit if ac)  

VANG = voltage angle (degrees)  

MW = real power (MW)   

MVAR = reactive power (MVAR) 

MVA = total power (MVA)  

FIRE = firing angle (degrees)  

FREQ = frequency (hertz)���Mandatory�Integer��Control Priority

DCLineControlPriority�priority of this control objective relative to others  specified for this operating state 1 = highest��Defaults to unity��Integer���Line D.C. Data (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Control Mode

DCLineControlMode

�type of control mode    NONE= no control

SETPT = control to setpoint   

BAND = control to band���Mandatory�Integer��Control Setpoint

DCLineControlSetPoint�setpoint value of controlled quantity�as indicated for control objective code��Mandatory is control mode is SETPT�Real��Control Band Lower Limit

DCLineControlBandLowLim�control band lower limit�as indicated for control objective code��mandatory if control mode is BAND Control band lower Limit < Control Band Upper Limit�Real��Control Band Upper Limit

DCLineControlBandHighLim�control band upper limit�as indicated for control objective code��mandatory if control mode is BAND Control band lower Limit < Control Band Upper Limit�Real��Minimum Firing Angle

DCLineControlMinFireAng�minimum firing angle applicable to this control action�degrees��mandatory (Minimum  Firing Angle  < Nominal Firing Angle < Maximum Firing Angle�Real��Maximum Firing Angle

DCLineControlMaxFireAng�maximum firing angle applicable to this control action�degrees��mandatory (Minimum  Firing Angle  < Nominal Firing Angle < Maximum Firing Angle�Real���Line D.C. Data (Continued)



Name�Description�Units�Defaults�Constraints�Data Type��Monitored Element Type Code

DCLineMonitorElementType�Type of element controlled by this converter      

BUS = bus     

LINE = Line   

XFORMER = transformer winding    

GEN = generator or rotating machine     

SHUNT = nonsynchronous shunt reactive device   

ACCONV = converter (a.c. side)    

DCCONV = converter (d.c. side)���Mandatory�Integer��Monitored Element Identifier

DCLineMonitorElementNo�Number of the element from DCLineMonitorElementType which the quantity is monitored for the control objective code���Mandatory is Monitored element type code is not 1�Text��Controlling Element Type

DCLineControlElementType�type of element controlling this converter   

CONV = converter  

XFORMER = transformer winding 

GEN = generator or rotating machine  

SHUNT = nonsynchronous shunt reactive device���Mandatory�Integer��Controlling Element Identifier

DCLineControlElementNo�Number of the element from DCLineControlElementType that is manipulated to control the monitored element to achieve the control  objective code���Mandatory�Text��Compounding Resistance

DCLineControlCompoundingR�D.C. compounding resistance used in this control action�ohms�defaults to zero��Real���Line Mutual Coupling Data

Name�Definitions�Units�Default�Constraints�Data Type�� First Line

 MutualLineA�First line section (LineNumber) associated with mutual coupling data���mandatory�integer�� First Line

 MutualLineB�Second line section (LineNumber) associated with mutual coupling data���mandatory�integer��Zero Sequence Mutual Coupling Resistance 

MutualZeroSeqR�zero sequence mutual coupling resistance between the first and second line sections identified �per unit on system base MVA and base voltages of coupled branch sections��mandatory; the polarity of the mutual coupling is determined by the ordering of the bus numbers from bus to bus for the branch and from bus coupled to bus coupled  The "dot" convention applies with the "from"  buses  specifying the two "dot" ends of the coupled branches.�real�� Zero Sequence Mutual Coupling Reactance MutualZeroSeqX�zero sequence mutual coupling reactance between first and second line sections identified�per unit on system base MVA and base voltages of coupled branch sections ��mandatory; the polarity of the mutual coupling is determined by the ordering of the bus numbers from bus to bus for the branch and from bus coupled to bus coupled. The "dot" convention applies with the "from" buses specifying the two "dot" ends of the coupled branches.�real�� Zero Sequence Mutual Coupling Conductance MutualZeroSeqG�zero sequence mutual total uniformly distributed shunt conductance between this branch section and the branch section declared �per unit on system base MVA and base voltages of the coupled branch sections�defaults to zero��real��Zero Sequence Mutual Coupling Susceptance MutualZeroSeqB�zero sequence mutual total uniformly distributed shunt susceptance between this branch section and the branch section declared �per unit on system base MVA and base voltages of the coupled branch sections�defaults to zero��real��

�

Load Data

Name�Description�Units�Defaults�Constraints�Data Type��Load  Number

LoadNumber�Unique Number representing load����integer��Load Name

LoadName�Unique Name for load����text��Bus Identifier

LoadBusNo�number of bus to which load is connected���mandatory �integer��Bus Section Identifier

LoadConnectivityNodeBus Identifier�Indicates connectivity node connection point of generator (ConnectivityNodeNumber)���used when ModelConnectivityType not equal BMMandatory�integerInteger�� Load Identifier

LoadID�Alphanumeric identifier to distinguish among multiple loads connected at this bus���Mandatory�Text ��Load Status

LoadStatusStatus�Identifies load’s status information in Status data via StatusNumber Indicator of whether the load is connected or not;   

0 = not connected 

1 = connected��defaults to unity Defaults to unity�Primary use if ModelConnectivityType = BM model is used (i.e., bus model with no topology processing)�IntegerInteger��Load Analog Values

LoadAnalogSetNo Nominal Real Power�Identifies load’s analog information in Analog data via AnalogSet entry Real power consumed at one per unit voltage and frequency�MW��Mandatory unless generator dependent load is present for this load; positive for power consumed�integer Real��Load Model Type

LoadModelType�Indicator of load model to be used; 

CONST = constant MW and MVAR



VFUNC = voltage dependent (function)

     

F&V = frequency and voltage dependent



GEN = Generator output dependent



VTAB= voltage dependent (tabular)



INDMOT = induction motor ��Defaults to CONST��Text��Load Model Number

LoadModelNumber�Model Number corresponding to model type (LoadModelType)���Mandatory if LoadModelType not CONST�Integer��Load Type Identifier

LoadConformingType�Alphanumeric iIdentifier of load type (CONFORMING or NONCONFORMING)   (e.g. RESIDENTIAL- COMMERCIAL)��Defaults to blanksCONFORMING��Text���Load Data (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Load

Ownership Set

LoadOwnershipSet�Ownership set (OwnershipSet) number from Ownership data (set = 0 implies 100% ownership by control area of terminal bus)��Default = 0��Integer��Descriptive Text

LoadDescription�Text describing this load (e.g. RESIDENTIAL, COMMERCIAL, etc.)����Text��Minimum Voltage

LoadModelMinVoltage�Minimum voltage for which this load model is valid�per unit�Defaults to zero�Minimum Voltage < Maximum Voltage�Real��Maximum Voltage

LoadModelMaxVoltage�Maximum voltage for which this load model is valid�per unit�Defaults to infinity (no maximum)�Minimum Voltage @ Maximum Voltage�Real��Alternate Bus Indentifier

LoadAltBusNo�Identifier of the bus (BusNumber) to which this load is to be connected if the load flow bus identifier is deengerized��Defaults to zero��Integer��Minimum Real Power

LoadMinMW�Minimum real power that can be consumed under any condition�MW�Defaults to minus infinity (no Minimum)�Minimum Real Power < Maximum Real Power�Real��Maximum Real Power

LoadMaxMW�Maximum real power that can be consumed under any condition�MW�Defaults to infinity (no maximum)�Minimum Real Power < Maximum Real Power�Real��Reference Real Power

LoadReferenceMW�Load reference real power at one per unit voltage and frequency used for scaling purposes�MW�Defaults to zero (no scaling)�Must be positive�Real��Minimum Reactive Power

LoadMinMvar�Minimum reactive power consumed for any conditions; inductive load is positive�Mvar�Defaults to minus infinity (no minimum)�Minimum Reactive Power < Maximum Reative Power�Real��Maximum Reactive Power

LoadMaxMvar�Maximum reactive power consumed for any conditions;inductive load is positive�Mvar�Defaults to infinity (no maximum)�Maximum Reactive Power > Minimum Reactive Power�Real��ReferenceReactive Power

LoadReferenceMvar�Load reference reactive power at one per unit voltage and frequency used for scaling purposes; inductive load is positive�Mvar�Defaults to zero  (no scaling)��Real���Load Data (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Group Identifier (1...n)

LoadGroupId�Identifier of group (GroupSet) to which this load is assigned����Integer��Per Unit Assignment to Group (1...n)

LoadGroupAssignPU�per unit assignment to group�per unit�defaults to unity����Commissioning Date

LoadCommissioningDate�Date the device goes into service�MM/DD/YY���Date��Decommissioning Date

LoadDecommissioningDate�Date the device goes out of service�MM/DD/YY���Date��Load Negative Sequence Conductance

LoadNegSeqConductance�negative sequence conductance of the load�per unit on the system MVA base and bus base voltage��Mandatory�Real��Load Negative Sequence Susceptance

LoadNegSeqSusceptance�negative sequence susceptance of the load�per unit on the system MVA base and bus base voltage��Mandatory�Real��Load Zero Sequence Conductance

LoadZeroSeqConductance�zero sequence conductance of the load�per unit on the system MVA base and bus base voltage��Mandatory�Real��Load Zero Sequence Susceptance

LoadZeroSeqSusceptance�zero sequence susceptance of the load�per unit on the system MVA base and bus base�����Load Grounding Resistance  3Rg

LoadGrounding3Rg�zero sequence resistance of load grounding device�per unit on system MVA base and bus base voltage�Defaults to zero��Real��Load Grounding Reactance  3Xg

LoadGrounding3Xg�zero sequence reactance of load grounding device�per unit on system MVA base and bus base voltage�Defaults to Zero��Real��Load MW solved,

LoadMwSolve�Magnitude of Load MW. Solved value�MW��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of LoadAnalogSetNo for solution values. Positive out of Bus.�Real��Load Mvar solved,

LoadMvarSolve�Magnitude of Load Mvar. Solved value�Mvar��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of LoadAnalogSetNo for solution values. Positive out of Bus.�Real��

�





Load (Voltage Dependent Model) Data

Name�Description�Units�Defaults�Constraints�Data Type��Voltage Dependent Model Number

LoadVoltDependModelNo�Unique identifier for this model type corresponding to LoadModelType = VFUNC���Mandatory,Unique�Integer��Voltage Dependent Load Model

�Pact = (a  + a v + a v@)Po

            @    @     @

Qact = (a  + a v + a v@)Qo

             @    @     @

 

a  + a  + a  = 1

 @    @    @

a  + a  + a  = 1

 @    @    @

���Where 

Po = nominal real load

Qo = nominal reactive load

v = per unit magnitude of voltage vmag at bus to which load is connected

Pact = actual real load consumed

Qact = actual reactive load consumed

�Model��Values of Coefficient a (1...6)

LoadVoltDependModelCoeffValue�Fraction of load that is constant MVA  constant current and constant admittance for real and reactive power as used in the voltage dependent load model �per unit��Mandatory�Real��

�Load (Voltage and Frequency Dependent Model) Data

Name�Description�Units�Defaults�Constraints�Data Type��Voltage and Freq Dependent Model Number

LoadVandFDependModelNo�Unique identifier for this model type corresponding to LoadModelType = V&F���Mandatory,Unique�Integer��Voltage and Frequency dependent Load Model�Pact = (a  @ + a + a)Po 

            @      @   @  

Qact = (a + a  + a)Qo 

            @   @    @ 

a  + a  + a  = 1                                             @    @    @                                            a  + a  + a  = 1                                             @    @    @��� Where 

Po = nominal real load                                                   Qo = nominal reactive load                                                    v = per unit magnitude of voltage vmag at  bus to which load is connected                                                Pact = actual real load consumed                                                 Qact = actual reactive load consumed

f = per unit frequency at bus to which                                                       load is connected �Model��Values of Coefficient a (1...6)

LoadVandFDependCoeffValueA�Coefficients used in voltage and frequency dependent load model�per unit��Mandatory�Real��Values of Exponents n (1...6)

LoadVandFDependExpValueN�Voltage exponents used in voltage and frequency dependent load model���Mandatory�Real��Values of Exponents m (1...6)

LoadVandFDependExpValueM�Frequency exponents used in voltage and frequency load model���Mandatory�Real���Load (Tabular Definition of Power vs Voltage) Data

Name�Definition�Units�Defaults�Constraints�Data Type��Voltage Tabular Definition Model Number

LoadVTabDependModelNo�Unique identifier for this model type corresponding to LoadModelType = VTAB���Mandatory,Unique�Integer��Tabular Definition of  power versus voltage�Data for load  tabular definition of  real and reactive power versus voltage

Pact = (tabular function of v) Po                                            Qact = (tabular function of v)Qo���Where 

Po = nominal real load                                                   Qo = nominal reactive load                                                    v = per unit magnitude of voltage vmag at bus to which load is connected                                                Pact = actual real load consumed 

Qact = actual reactive load consumed

�Model��Values of v (1...n)

LoadVTabDependVoltValue�Voltage magnitude values for tabular definition of real and  reactive load�per unit��Mandatory; monotonically increasing set�Real��Values of (Pact/Po) (1...n)

LoadVTabDependMwValue�Value of real power load at voltage�per unit of nominal load real power��Mandatory�Real��Values of (Qact/Qo) (1...n)

LoadVTabDependMvarValue�Value of reactive power load at voltage�per unit of nominal load reactive power��Mandatory; inductive load is positive�Real���

Load (Induction Motor Model) Data

Name�Description�Units�Defaults�Constraints�Data Type��Voltage Tabular Definition Model Number

LoadIndMotModelNo�Unique identifier for this model type corresponding to LoadModelType = INDMOT���Mandatory,Unique�Integer��Induction Motor Equivalent circuit�Data for load induction motor equivalent  circuit parameters ����Model��Motor Base MVA

LoadIndMotBaseMVA

�Motor base MVA�MVA��Mandatory�Real��Value of RA

LoadIndMotRAValue�Armature resistance�per unit on motor MVA base and base voltage of bus to which this load is connected.��Mandatory�Real��Value of LA

LoadIndMotLAValue�Armature inductance�per unit on motor MVA base and base voltage of bus��Mandatory�Real��Value of LM

LoadIndMotLMValue�Mutual inductance�per unit on motor MVA base and base voltage of bus ��Mandatory�Real��Value of R1

LoadIndMotR1Value�First loop resistance�per unit on motor MVA base and base voltage of bus��Mandatory�Real��Value of L1

LoadIndMotL1Value�First loop inductance- per unit on motor MVA base and base voltage of bus���Mandatory�Real��Value of R2

LoadIndMotR2Value�Second loop resistance per unit on motor MVA base and base voltage of bus ���Mandatory�Real��Value of L2

LoadIndMotL2Value�Second loop inductance�per unit on motor MVA base and base voltage of bus to which this load is connected��Mandatory�Real���Load (Generator Dependent Model) Data

Name�Description�Units�Defaults�Constraints�Data Type��Generator Dependent Model Number

LoadGenDependModelNo�Unique identifier for this model type corresponding to LoadModelType = GEN���Mandatory,Unique�Integer��Generator Dependent Load�defines this load to be dependent on a specific generator for the load nominal power.  The representation has the form���Po = PB + KSCH * PGEN + KMB * MBASE 

Qo = KQP * Po  where  

PGEN  = generator actual power  MBASE = the generator MVA base  Po  = load nominal real power  

Qo  = load nominal reactive power  load is in service only when machine status   and load status are connected�Model��Machine Identifier

LoadGenDependUnitNumber�Identifier (GeneratorNumber) of machine on which load depends���mandatory�Text��Value of PB

LoadGenDependPBValue

�nominal base real power consumed�MW��mandatory  @ 0�Real��Value of KQP

LoadGenDependKQPValue

�ratio of reactive load to real load�Mvar/MW��Mandatory�Real��Value of KSCH

LoadGenDependKSCHValue�fraction of generator real power output�per unit��mandatory  0 @ value @ 1.Real���Value of KMB

LoadGenDependKMBValue�ratio of load component to generator base MVA�MW/MVA��Mandatory�Real���Ownership Data

Name�Description�Units�Defaults�Constraints�Data Type��Ownership Set Number OwnershipSet�Unique number for ownership set���Mandatory�Integer

��Ownership Set Name

OwnershipSetName�Name of Ownership set����Text��Group Set member number

(1,...,N) OwnershipSetMemberNumber�Number of group set (GroupSet) that is an owner in this set (i.e., a group set number representing a Company)����Integer��Group Set Member’s Ownership percentage

(1,...,N) OwnershipSetMemberPercent�Percentage that member (OwnershipSetMemberNumber)in the ownership set����Real��

� Ratings

Name�Definition�Units�Default�Constraints�Data Type��Rating Name

RatingName�alphanumeric rating identifier���mandatory; must be unique�Text��Rating Identifier

RatingNumber�Unique number of this rating���mandatory must be unique�integer��Rating Physical Units

RatingUnits�alphanumeric identifier of units in which this rating is expressed. The following abbreviations are recommended

 current- 

AMPS or KA

 

volt-amperes- MVA or KVA 



real power- MW or KW

 

reactive power- MVAR or KVAR

 

voltage- KV or V



per unit - PU for amps, kv, mw, mvar, mva 



Other abbreviation may be used when necessary���mandatory�Text��Descriptive Text 

RatingDescription�description of this rating����Text��� Shunt (Nonsychronous) Devices

Name�Description�Units�Defaults�Constraints�Data Type��Shunt  Number

ShuntNumber�Unique Number representing shunt����integer��Shunt Name

ShuntName�Unique Name for shunt����text��Bus Identifier

ShuntBusNo�number of bus (BusNumber)to which shunt is connected���mandatory �integer��Bus Section Identifier

ShuntConnectivityNode�indicates bus section (ConnectivityNodeNumber) connection point of shunt���used when ModelConnectivityType not equal BM�integer��Circuit Identifier

ShuntCircuit�circuit identifier of branch on which device is connected���mandatory if branch�Integer��Commissioning Date

ShuntCommission

�Date the device goes into service�MM/DD/YY���Date��Decommissioning Date

ShuntDecommission

�Date the device goes out of service�MM/DD/YY���Date��Device Identifier

ShuntUnitNumber�alphanumeric identifier to distinguish among multiple devices connected at a bus or branch ���mandatory; must be unique among all such devices having a common bus whether bus or branch connected �Integer��Shunt Status

ShuntStatusStatus�Identifies shunt’s status information in Status data via StatusNumber entry indicates whether device is connected or not; 0 = disconnected 1 = connected��defaults to unity �Primary use if ModelConnectivityType = BM model is used (i.e., bus model with no topology processing)�Integer integer��Device MVA Base

ShuntBaseMVA

�MVA of this device either system (BaseMVA) or device �MVA��mandatory �real��Device Base Voltage

ShuntBasekV�base voltage of this device�kV��mandatory�real��Shunt Analog Values 

ShuntAnalogSetNoReactive Power Consumed�Identifies shunt’s analog information in Analog data via AnalogSet entry ractive power flow from bus or line to device at  voltage value basekv  (value is positive for  net inductive device)�MVAR��Mandatory�integer Real��

Shunt (Nonsychronous) Devices (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Shunt Voltage Regulation Conditions

ShuntVoltageRegConditions�Shunt Voltage control is activated:

NO = not at all

PR = pre-contingency only

PP = Pre- and post- contingency

PO = post-contingency only������Group Identifier (1...n)

ShuntGroup�number of group (GroupSet) to which device is assigned���Mandatory�Integer��Per Unit Assignment to Group (1...n)

ShuntAssignmentPU

�per unit assignment to group�per unit�defaults to unity��Real��Per Unit Losses Assigned to Group (1...n)

ShuntAssignedLossPU

�per unit assigned to losses to group�per unit�defaults to unity��Real��Descriptive Text

ShuntDescription

�text describing this device����Text��Shunt Ownership Set

ShuntOwnershipSet�OwnershipSet number from Ownership data (set = 0 implies 100% ownership by control area of terminal bus)��Default = 0��Integer��Type Identifier

ShuntType�alphanumeric identifier of this device (Capacitor, Reactor, other)��defaults to blanks��Text��Control Mode

ShuntControlMode�defines control objective to be used in changing this device

NONE = none (fixed susceptances in all blocks)   



VOLT = hold voltage at designated bus between control   limits Lower and Upper   



MVAR = hold MVAR flow between designated buses within   control limits Lower MVAR flow and Upper MVAR flow as measured  at "from" bus flowing into branch or  transformer��defaults to NONE��Integer���Shunt (Nonsychronous) Devices (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Controlled Element Bus 

ShuntControlBusNo�defines bus at which voltage is to be held within  control limits if ShuntControlMode is VOLT or  defines bus into which  MVAR flow is controlled if control mode is MVAR.��bus  to which the device is connected��Integer��Identifier of Controlled LineBranch or Transformer

ShuntControlElementNo�Defines line (LineNumber)  or transformer (XformerNumber)  in which Mvar Flow is controlled when XformerTCUL ControlMode is Mvar���Mandatory if ShuntControlMode is MVAR or NONE�Integer��Controlled Element Type

ShuntControlElementType�Element type LINE or XFORMER which Mvar  flow is controlled���Mandatory if ShuntControlMode is MVAR�Text��Lower MVAR Flow Limit

ShuntLowerMVARLimit�minimum desired MVAR flow if ShuntControlMode is MVAR positive value indicates flow from controlled element bus 1  to controlled element bus 2 or flow into winding�MVAR��mandatory if Mandatory if ShuntControlMode is MVAR  Lower Mvar flow limit < Upper MVAR flow limit�Real��Upper MVAR Flow Limit

ShuntUpperMVARLimit�maximum desired Mvar flow if ShuntControlMode is MVAR positive value indicates flow from controlled element bus 1 to controlled element bus 2 or flow into winding MVAR���mandatory if ShuntControlMode is MVAR Lower Mvar flow limit < Upper Mvar flow limit�Real��Max. Regulating voltage Value

ShuntMaxRegVoltage�Value at which shunt will change out to lower voltage (i.e. capacitor lower output, reactor increase output)����Real��Min. Regulating voltage Value

ShuntMinRegVoltage�Value at which shunt will change out to raise voltage (i.e. capacitor increase output, reactor lower output)����Real���Shunt (Nonsychronous) Devices (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Loss Factor for Inductors

ShuntInductorLossFactor�ratio of inductor real power loss to reactive power consumption�MW/Mvar�defaults to zero��Real��Number of Discrete Susceptance Values Available in Block (1...n)

ShuntBlockSusceptValueNo�number of discrete susceptance values available for  control action on this block. Zero for continuously  variable adjustment��defaults to zero�must be nonzero for stepwise control�Integer��Block Minimum Susceptance (1...n)

ShuntBlockMinSusceptance�minimum susceptance of this block (inductive susceptance is negative)�per unit on bases device base MVA and device base voltage��Mandatory block must consist of only capacitors or only inductors�Real��Block Maximum Susceptance (1...n)

ShuntBlockMaxSusceptance�maximum susceptance of this block (inductance  susceptance is negative)�per unit on bases device base MVA and device base voltage��Mandatory block must consist of only capacitors or only inductors�Real��Block Effective Susceptance (1...n)

ShuntBlockSusceptance�susceptance of the part of this block that is utilized (inductive is negative)�per unit on bases device base MVA and device base voltage�defaults to zero�Mandatory block must consist of only capacitors or only inductors�Real��Block Connection Type (1...n)

Shunt BlockConnectionType�alphanumeric code to identify block connection type    GY = grounded y  GZ = grounded zig-zag

UY = ungrounded y   DE = delta��defaults to blanks��Text��



�Shunt (Nonsychronous) Devices (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Shunt MW solved,

ShuntMWSolve�Magnitude of Shunt output MW. Solved value�MW��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of ShuntAnalogSetNo for solution values. Positive out of Bus.�Real��Shunt Mvar solved,

ShuntMvarSolve�Magnitude of Shunt output Mvar. Solved value�Mvar��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of ShuntAnalogSetNo for solution values. Positive out of Bus.�Real��Zero Sequence Conductance (1...n)

ShuntZeroSeqConductance�zero sequence conductance of block with all steps  switched on�per unit on bases device base MVA and device base voltage��Mandatory�real��Zero Sequence Susceptance (1...n)

ShuntZeroSeqSusceptance�zero sequence susceptance of block with all steps  switched on�per unit on bases device base MVA and device base voltage��mandatory;Real���Grounding Resistance 3Rg (1...n)

ShuntGrounding3Rg�effective zero sequence resistance of grounding  device�per unit on bases device base MVA and device base voltage�defaults to zero��Real��Grounding Reactance 3Xg (1...n)

ShuntGrounding3Xg�effective zero sequence reactance of grounding  device�per unit on bases device base MVA and device base voltage�defaults to zero��Real��

�Station Data

Name�Description�Units�Defaults�Constraints�Data Type��Station Number

StationNumber�Unique number identifying station data���Mandatory, if this type data is used by Bus (BusStationLocation). Use of  Station object is optional if Group Object is used to group Buses (BusLocation)�Integer��Station  Name

StationName�Name of station ���Optional�Text��Company location

StationCompanyLocation�Location of station within the Company object (CompanyNumber)���Optional.  Use of Group object may be used to group stations into company (or any other grouping such as districts)�Integer��

�Status Data

Name�Description�Units�Defaults�Constraints�Data Type��Status

Number

StatusNumber�Unique number identifying status data���Mandatory, if this type data is used�Integer��Status  Name

StatusName�Name of status ����Text��Status Code

StatusValue�Current status, where:

OP = Open, Off,All terminals disconnected

CL = Closed, On, All terminals connected

OE = Open Ended, at least one terminal closed and at least one open

AV = Available (Offline but Available for use as a control)

Q = Questionable

B = Bypassed by zero impedance with no control

BC = Bypassed by zero impedance but with control

NB = not bypassed by zero impedance but with control

TR = Traveling from one static status to another����Text��Normal Status

NormalStatus�Normal status, where:

status options are the same as for Status (StatusValue)



����Text��

�

Switching Device

Name�Description�Units�Defaults�Constraints�Data Type��Switching Device Number

SwitchNumber�Unique number identifying switching device���Mandatory, if this type data is used�Integer��Switching Device Name

SwitchName�Name describing switching device���Optional�Text��“From” Connectivity Node Number

SwitchFromNode�Number of  “From” Connectivity Node (Connectivity NodeNumber)����Integer��“To” Connectivity Node Number

SwitchToNode�Number of  “To” Connectivity Node (Connectivity NodeNumber)����Integer��Commissioning Date SwitchCommission�Date the device goes into service�MM/DD/YY���Date��Decommissioning Date SwitchDecommission�Date the device goes out of service�MM/DD/YY���Date��Switch Device Status Measurement

SwitchStatus�Status Measurement Number (StatusNumber) for Switching Device����Integer��Switching Device Type

SwitchType�Type of Switching Device, where:

P = Pseudo or fictitious device

CB = Circuit breaker

MO = Motor Operated switch

M = Manual Switch

F = Fuse

O = Other���Optional�Text��Switching Device Ownership Set

SwitchOwnershipSet�OwnershipSet number from Ownership data (set = 0 implies 100% ownership by control area of terminal bus)��Default = 0��Integer��

�

Transactions

Name�Definition�Units�Defaults�Constraints�Data Type��Transaction Number

TransactionNumber�Number of transaction���mandatory; Unique identifier�integer��Transaction Name

TransactionName�Name of transaction��Default = blank��text��Identifier of From Group

TransactionFromGroupNumber�Group set (GroupSet) number of first party (From) in the scheduled interchange transaction ����integer��Identifier of  To Group 

TransactionToGroupNumber�Group set (GroupSet) number of second party (To) in the scheduled interchange transaction���mandatory�integer��Scheduled Real Power Exchange

TransactionSchedMW�scheduled real power exchange from first party exclusive group to second party exclusive group �MW ��mandatory�real��Transaction Description

TransactionDescription�Textual description of transaction����text���Transformer 

Name�Definition�Units�Default�Constraints�Data Type��Transformer Number

XformerNumber�Unique Number representing transformer����integer��Transformer Name

XformerName�Unique Name for transformer����text��Commissioning Date

XformerCommission�Date the device goes into service�MM/DD/YY���Date��Decommissioning Date

XformerDecommission�Date the device goes out of service�MM/DD/YY���Date�� Bus Identifier - A,PRIMARY

XformerPrimaryBusNo�number of bus (BusNumber)  to which winding A is connected���mandatory�integer�� Bus Identifier - B,SECONDARY

XformerSecondaryBusNo�number of bus (BusNumber) to which winding B is connected���mandatory�integer�� Bus Identifier - C,TERIARY

XformerTertiaryBusNo�number of bus (BusNumber) to which winding C is connected���must be zero for 2-winding transformer; mandatory for 3-winding transformer�integer�� Bus Identifier - D, QUATENARY

XformerQuatBusNo�number of bus to which winding D is connected���must be zero for 2 or 3 winding transformer; mandatory for 4-winding transformer�integer��Primary Bus Section Number

XformerPriNodeNo�Number of Primary winding Connectivity node (Connectivity NodeNumber) connection of this transformer���Required if ModelConnectivityType not equal BM�Integer��Secondary Bus Section Number

XformerSecNodeNo�Number of Secondary winding Connectivity node (Connectivity NodeNumber) connection of this transformer���Required if ModelConnectivityType not equal BM�Integer��Tertiary Bus Section Number

XformerTertNodeNo�Number of Tertiary winding Connectivity node (Connectivity NodeNumber) connection of this transformer���Required if ModelConnectivityType not equal BM�Integer��Quatenary Bus Section Number

XformerQuatNodeNo�Number of Quatenary winding Connectivity node (Connectivity NodeNumber) connection of this transformer���Required if ModelConnectivityType not equal BM�Integer��Transformer Identifier

XformerCircuit�alphanumeric transformer identifier to distinguish uniquely among several transformers connected to the same bus���mandatory�Text���Transformers (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Transformer Voltage Regulation

Conditions

XformerVoltRegCondition

�Transformer Voltage control is activated:

NO = not at all

PR = pre-contingency only

PP = Pre- and post- contingency

PO = post-contingency only������Transformer

Status

XformerStatus Status�Identifies transformer’s status information in Status data via StatusNumber indicates condition of the transformer; 0 = disconnected at all windings

1 = connected to bus at all windings  2 = bypassed (all terminals connected together by zero impedance)��Defaults to unity defaults to unity�Primary use if ModelConnectivityType = BS or BO model is used (i.e., bus model with no topology processing)�Integerinteger�� Descriptive Text

XformerDescription�text describing this transformer����Text�� Transformer Base MVA

XformerBaseMVA�Base used in calculation of per unit parameters; maybe system (BaseMVA) or device base�MVA�defaults to system MVA base��real��Transformer

Ownership Set

XformerOwnershipSet�Ownership set number (OwnershipSet) from Ownership data (set = 0 implies 100% ownership by primary bus owner)��Default = 0��Integer��Transformer Analog Values 

XformerAnalogSetNo Transformer Base MVA�Identifies transformer’s analog information in Analog data via AnalogSet entry base used in calculation of per unit parameters� MVA�defaults to system MVA base�mandatory�integerreal��Transformer From MW solved,

XformerFromMwSolve�Magnitude of Transformer flow MW at From bus. Solved value�MW��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of XformerAnalogSetNo for solution values. Positive out of bus.�Real��Transformer From Mvar solved,

XformerFromMvarSolve�Magnitude of Transformer flow Mvar at from bus. Solved value�Mvar��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of XformerAnalogSetNo for solution values. Positive out of bus.�Real���Transformers (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Xformer To MW solved,

XformerToMwSolve�Magnitude of Xformer flow MW at To Bus. Solved value�MW��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of XformerAnalogSetNo for solution values. Positive out of bus.�Real��Transformer To Mvar solved,

XformerToMvarSolve�Magnitude of Transformer flow Mvar at To Bus. Solved value�Mvar��Optional; Calculated by power flow or state estimation solution. This attribute may be used instead of XformerAnalogSetNo for solution values. Positive out of bus.�Real��Resistance - Bus A to Bus B

XformerPri-SecR�s.c. - test resistance  winding A to winding B�per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test��mandatory�real�� Reactance - Bus A to Bus B

XformerPri-SecX�s.c. - test reactance winding A to winding B�per unit on XformerBaseMVA and  base voltage of winding energized in the s.c. test��mandatory�real�� Resistance - Bus B to Bus C

XformerSec-TertR�s.c. - test resistance winding B to winding C�per unit on XformerBaseMVA and  base voltage of winding energized in the s.c. test��mandatory if 3 or 4 winding�real�� Reactance - Bus B to Bus C

XformerSec-TertX�s.c. - test reactance winding B to winding C �per unit on XformerBaseMVA and  base voltage of winding energized in the s.c. test��mandatory if 3 or 4 winding �real�� Resistance - Bus C to Bus A

XformerTert-PriR�s.c. - test resistance winding C to winding A�per unit on XformerBaseMVA and  base voltage of winding energized in the s.c. test��mandatory if 3 or 4 winding�real�� Reactance - Bus C to Bus A

XformerTert-PriX�s.c. - test reactance  winding C to winding A �per unit on XformerBaseMVA and  base voltage of  winding energized in the s.c. test��mandatory if 3 or 4 winding�real���Transformers (Continued)

Name�Description�Units�Defaults�Constraints�Data Type�� Resistance - Bus A to Bus D

XformerPri-QuatR�s.c. - test resistance winding A to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test��mandatory if 4 winding�real�� Reactance - Bus A to Bus D

XformerPri-QuatX�s.c. - test reactance winding A to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test��mandatory if 4 winding�real�� Resistance - Bus B to Bus D

XformerSec-QuatR�s.c. - test resistance winding B to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test��mandatory if 4 winding�real�� Resistance - Bus A to Bus D

XformerPri-QuatR�s.c. - test resistance winding A to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test��mandatory if 4 winding�real�� Reactance - Bus A to Bus D

XformerPri-QuatX�s.c. - test reactance winding A to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test��mandatory if 4 winding�real�� Resistance - Bus B to Bus D

XformerSec-QuatR�s.c. - test resistance winding B to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test��mandatory if 4 winding�real�� Reactance - Bus B to Bus D

XformerSec-QuatX�s.c. - test reactance  winding B to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test��mandatory if 4 winding�real�� Resistance - Bus C to Bus D

XformerTert-QuatR�s.c. - test resistance winding C to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test��mandatory if 4 winding�real�� Reactance - Bus C to Bus D

XformerTert-QuatX�s.c. - test reactance winding C to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test��mandatory if 4 winding�real�� Zero Resistance - Bus A to Bus B

XformerPri-SecZeroR�- s.c. zero sequence test resistance winding A to winding B �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test���real�� Zero Reactance - Bus A to Bus B

XformerPri-SecZeroX�s.c. zero sequence test reactance winding A to winding B �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test���real���Transformers (Continued)

Name�Description�Units�Defaults�Constraints�Data Type�� Zero Resistance - Bus B to Bus C

XformerSec-TertZeroR�- s.c. zero sequence test resistance winding B to winding C �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test���real�� Zero Reactance - Bus B to Bus C

XformerSec-TertZeroX�s.c. zero sequence test reactance winding B to winding C �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test���real�� Zero Resistance - Bus C to Bus A

XformerTert-PriZeroR�- s.c. zero sequence test resistance winding C to winding A �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test���real�� Zero Reactance - Bus C to Bus A

XformerTert-PriZeroX�s.c. zero sequence test reactance winding C to winding A �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test���real�� Zero Resistance - Bus A to Bus D

XformerPri-QuatZeroR�- s.c. zero sequence test resistance winding A to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test���real�� Zero Reactance - Bus A to Bus D

XformerPri-QuatZeroX�s.c. zero sequence test reactance winding A to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test���real�� Zero Resistance - Bus B to Bus D

XformerSec-QuatZeroR�- s.c. zero sequence test resistance winding B to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test���real�� Zero Reactance - Bus B to Bus D

XformerSec-QuatZeroX�s.c. zero sequence test reactance winding B to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test���real�� Zero Resistance - Bus C to Bus D

XformerTert-QuatZeroR�- s.c. zero sequence test resistance winding C to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test���real�� Zero Reactance - Bus C to Bus D

XformerTert-QuatZeroX�s.c. zero sequence test reactance winding C to winding D �per unit on XformerBaseMVA and base voltage of winding energized in the s.c. test���real�� Type Identifier

XformerType�alphanumeric identifier of equipment type (e.g. AUTO GSU)��defaults to blanks��Text���Transformer Grouping Data

Name�Definitions�Units�Default�Constraints�Data Type��Transformer Number

XformerNumber Bus Identifier - D�Unique Number representing transformernumber of bus to which winding D is connected���must be zero for 2 or 3 winding transformer; mandatory for 4-winding transformer�integerinteger�� Group Identifier

XformerGroup�number of a group (GroupSet) to which this transformer is assigned���mandatory�integer�� Per Unit Assignment to Group

XformerAssignmentPU�per unit assignment of this transformer to this group�per unit�defaults to unity��real�� Per Unit Losses Assigned to Group XformerAssignedLossPU�per unit of losses of this transformer assigned to this group�per unit�defaults to unity��real���Transformer Winding Data

Name�Description�Units�Defaults�Constraints�Data Type��Transformer Number

XformerNumber�Unique Number representing transformer���Matches Transformer from  Transformer object data�integer��Winding Bus Identifier 

XformerWindingBusNo�number of Bus (BusNumber) to which this winding is connected���mandatory, Must match a bus for A,B,C,or D windiing for TransformerNumber�integer�� Winding Type

XformerWindingType�alphanumeric code to identify the winding type

GY = grounded Y 

GA = grounded Y auto-transformer  

UY = ungrounded Y DE = delta  

GZ = grounded zig-zag  UZ = ungrounded zig-zag  

SC = Scott connected  OD = open delta��defaults to blanks�mandatory�Text�� Voltage Base

XformerVoltageBase�voltage base used in expressing transformer winding data�kV��mandatory�real�� Magnetizing Conductance

XformerMagnetizingCond�o.c. test conductance of the winding�per unit on XformerBaseMVA and winding base voltage�defaults to zero��real�� Magnetizing Susceptance

XformerMagnetizingSusceptance�o.c. test susceptance of the winding�per unit on XformerBaseMVA and winding base voltage �defaults to zero��real��Zero Magnetizing Conductance

XformerMagnetizingCondZero�zero sequence o.c. test conductance of winding�per unit on XformerBaseMVA and base voltage of winding���real�� Zero Magnetizing Susceptance

XformerMagnetizingSusceptanceZero�zero sequence o.c. test susceptance of winding�per unit on XformerBaseMVA and base voltage of winding���real���Transformer Winding Data (Continued)

Name�Description�Unit�Defaults�Constraints�Data Type�� Grounding Resistance- 3Rg

XformerGrounding3Rg�zero sequence resistance of grounding device connected to neutral of winding�per unit on XformerBaseMVA and base voltage of winding�zero if winding is grounded  otherwise infinity��real�� Grounding Reactance- 3Xg

XformerGrounding3Xg�zero sequence reactance of grounding device connected to neutral of winding�per unit on XformerBaseMVA and base voltageof winding�zero if winding is grounded otherwise infinity��real��

�Transformer Manually Adjusted Tap Data

Name�Description�Units�Defaults�Constraints�Data Type��Transformer Number

XformerNumber�Unique Number representing transformer����integer��Winding Bus Identifier 

XformerWindingBusNo�number of Bus (BusNumber) to which this winding is connected���mandatory, Must match a bus for A,B,C,or D windiing for TransformerNumber�integer�� Actual Manually Set Tap Voltage

XformerActManualTapActVoltage�o.c. voltage in winding at present actual manually set tap position�kV�defaults to winding base voltage�must be a permissible value�real�� Permissible Manually Set Tap Voltages

(1..N)

XformerManualTapPermissibleVoltage�the permissible values of o.c. tapped winding voltage�kV�defaults to value of the actual manually set tap voltage�one member of this set must be equal to actual manually set tap voltage monotonically increasing order�real�� Impedance Adjustment Factor

(1..N)

XformerManualTapImpedAdjFactor�factor by which total leakage resistance/  reactance/ impedance (A to B)of transformer is multiplied when manually adjusted tap is in this position��defaults to unity�valid only for two winding transformer models  must be unity if 3 or 4 winding nonzero�real���Transformer Winding Rating Data

Name�Description�Units�Defaults�Constraints�Data Type��Transformer Number

XformerNumber�Unique Number representing transformer����integer��Winding Bus Identifier 

XformerWindingBusNo�number of Bus (BusNumber) to which this winding is connected���mandatory, Must match a bus for A,B,C,or D windiing for TransformerNumber�integer�� Rating Number

XformerWindingRatingNo�rating number of this rating���mandatory�integer�� Rating Value

XformerWindingRatingValue�value of this rating for this winding�as defined by rating data ��mandatory�real�� Rated Voltage

XformerWindingRatedVoltage�voltage used in calculating the rating�KV�defaults to base voltage of bus to which winding is connected��real���Transformer TCUL Data

Name�Description�Units�Defaults�Constraints�Data Type��Transformer Number

XformerNumber�Unique Number representing transformer����integer��Winding Bus Identifier 

XformerWindingBusNo�number of Bus (BusNumber) to which this winding is connected���mandatory, Must match a bus for A,B,C,or D windiing for TransformerNumber�integer��Number of Tap Positions

XformerTCULNumberTapPositions�number of tap positions available for TCUL operation in this winding or zero if turns ratio is to be assumed to be continuously variable��defaults to zero�must be nonzero for stepwise control�integer��Minimum TCUL Adjustment Ratio

XformerTCULMinAdjRatio�minimum factor by which TCUL action multiplies winding manually adjusted tap voltage on open circuit�per unit��mandatory for TCUL�real�� Maximum TCUL Adjustment Ratio

XformerTCULMaxAdjRatio�maximum factor by which TCUL action multiplies winding manually adjusted tap voltage on open circuit�per unit��mandatory for TCUL�real�� Actual TCUL Adjustment Ratio

XformerTCULActualAdjRatio�TCUL adjustment ratio which in conjunction with manually set tap voltage  produced voltages voltage magnidue and angles phase angle at terminal buses if case is solved; starting value if case is not solved�per unit��mandatory; must correspond to a tap position unless number of tap positions is zero�real���Transformer TCUL Data (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Control Mode

XformerTCULControlMode�Defines control objective to be used in changing this  tap  

NONE = TCUL action disabled

  

VOLT = hold voltage at designated bus between control  limits lower voltage limits and upper voltage limits

  

MVAR = hold MVAR flow between designated buses within control limits lower MVAR flow limit and upper MVAR flow limit as  measured at "from" bus -controlled element bus 1 flowing into branch or transformer��defaults to NONE��integer��Controlled Element Bus 

XformerTCULControlBusNo�defines bus at which voltage is to be held within  control limits if XformerTCUL ControlMode is VOLT or  defines bus into which  MVAR flow is controlled if control mode is MVAR.����integer�� Controlled Element number

XformerTCULControlElementNo

�Defines line (LineNumber)  or transformer (XformerNumber)  in which Mvar Flow is controlled when XformerTCUL ControlMode is Mvar���mandatory if XformerTCUL ControlMode is Mvar�integer�� Identifier of Controlled Branch or Transformer

XformerTCULControlElementType�Element type LINE or XFORMER which Mvarflow is controlled���mandatory if XformerTCUL ControlMode is Mvar�Text ���Transformer TCUL Data (Continued)

Name�Description�Units�Default�Constraints�Data Type��Lower MVAR Flow Limit

XformerTCULLowerMvarLimit�Minimum desired MVAR flow XformerTCUL ControlMode is Mvar. Positive value indicates flow from controlled element From Bus to controlled element To Bus.�MVAR��mandatory if XformerTCUL ControlMode is Mvar lower MVAR flow limit < Upper  MVAR flow limit�real��Upper MVAR Flow Limit

XformerTCULUpperMvarLimit�Maximum desired MVAR flow XformerTCUL ControlMode is Mvar. Positive value indicates flow from controlled element From Bus to controlled element To Bus.�MVAR��mandatory if XformerTCUL ControlMode is Mvar lower MVAR flow limit < Upper MVAR flow limit�real

��Tap Ratio (1...N)

XformerTCULTapRatioValue�tap ratio value as abscissa of curve of impedance correction factor versus tap ratio��defaults to XformerActual TCUL Adjustment Ratio�monotonically increasing order�real�� Impedance Adjustment Factor (1...N)

XformerTCULImpAdjFactorValue�factor by which total leakage impedance Resistance from winding A to B and Reactance winding A to B of transformer must be multiplied to produce actual winding leakage reactance��defaults to unity�valid only for two winding transformer model must be unity if winding C is nonzero�real��

�



Transformer Manually Adjusted Phase Shift Data

Name�Description�Units�Defaults�Constraints�Data Type��Transformer Number

XformerNumber�Unique Number representing transformer����integer��Winding Bus Identifier 

XformerWindingBusNo�number of Bus (BusNumber) to which this winding is connected���mandatory, Must match a bus for A,B,C,or D windiing for TransformerNumber�integer��Actual Manually Set Phase Angle

XformerManualPhAngAct�actual manually set phase of o.c. voltage of this  winding relative to implied reference for this  transformer; positive phase increment will decrease flow into this winding�degrees�defaults to zero��real��Permissible Manually Set Phase Angles (1...n)

XformerManualPhAngPermissible�the set of permissible manually set phase angles of o.c. voltage relative to implied reference for the transformer�degrees�defaults to value of actual manual set phase angle�one member of the set must be actual manual set phase angel monotonically increasing order�real�� Impedance Adjustment Factor (1...n)

XformerManualPhAngImpedAdjFact�factor by which total leakage impedance Resistance windinga A to B and Reactance winding A to B of transformer is multiplied for this manually set phase angle��defaults to unity�valid only for two winding transformer models  must be unity if C winding is non-zero�real��� Transformer Automatically Adjusted Phase Shift Data

Name�Description�Units�Defaults�Constraints�Data Type��Transformer Number

XformerNumber�Unique Number representing transformer����integer��Winding Bus Identifier 

XformerWindingBusNo�number of Bus (BusNumber) to which this winding is connected���mandatory, Must match a bus for A,B,C,or D windiing for TransformerNumber�integer��Number of Automatically Adjustable Phase Shift Positions

XformerAutoAdjPhAngNoPos�number of automatically adjustable positions  available for phase shifter operation in this  winding or zero if phase shift is to be assumed to be continuously variable.��defaults to zero�must be nonzero for stepwise control�integer�� Minimum Automatically Adjustable Phase Shift Angle

XformerAutoAdjPhAngMin�minimum automatically adjustable phase shift angle�degrees��mandatory; Minimum Automatically Adjustable Phase Shift Angle  <  Maximum Automatically Adjustable Phase Shift Angle�real�� Maximum Automatically Adjustable Phase Shift Angle

XformerAutoAdjPhAngMax�maximum automatically adjustable phase shift angle�degrees��mandatory; same as Minimum Automatically Adjustable Phase Shift Angle�real�� Actual Automatically Adjusted Phase Shift

XformerAutoAdjPhAngAct�automatically adjusted phase shift which when added to manually set phase-actual manual phase set angle produced voltages voltage magnitude and angles voltage phase angleat terminal buses if case  is solved; starting value if case is not solved.�degrees��mandatory; must correspond to an automatically adjustable phase shift position unless  number of automatically adjustable phase set positions is zero�real���Transformer Automatically Adjusted Phase Shift Data (Continued)

Name�Description�Units�Defaults�Constraints�Data Type�� Control Mode

XformerAutoAdjPhAngCntrlMode�defines control objective to be used in adjusting this  phase shift:  

NONE = phase shift adjustment disabled

 

MW = hold MW flow between designated buses within control limits  Lower MW flow limit and Upper MW flow limit as  measured at "from" winding bus  flowing  into line or transformer��defaults to NONE��integer�� Controlled Element number

XformerAutoAdjPhAngCntrlElNo

�Defines line (LineNumber)  or transformer (XformerNumber)  in which Mw Flow is controlled when XformerAutoAdjPhAngCntrlModeis MW���mandatory if XformerAutoAdjPhAngContrMode is MW�integer�� Identifier of Controlled Branch or Transformer

XformerAutoAdjPhAngCntrlElType�Device type LINE or XFORMER in which Mw flow is controlled���mandatory if XformerAutoAdjPhAngContrMode is MW�Text ��Lower MW Flow Limit

XformerAutoAdjPhLowMWLimit�minimum desired MW where flow from controlled element From Bus  to controlled element To Bus is positive�MW��mandatory if XformerAutoAdjPhAngContrMode is MW; lower MW flow limit < upper MW flow limit�real��Upper MW Flow Limit

XformerAutoAdjPhHighMWLimit�desired MW where flow from controlled element From Bus  to controlled element To Bus is positive�MW��mandatory if XformerAutoAdjPhAngContrMode is MW; lower MW flow limit < Upper MW flow limit�real���Transformer Automatically Adjusted Phase Shift Data (Continued)

Name�Description�Units�Defaults�Constraints�Data Type��Automatically Adjustable Phase Shift Angle (1...n)

XformerAutoAdjPhAngValue�automatically adjustable phase shift angle value as abscissa of curve of impedance correction factor versus angle�degrees�defaults to XformerActAuto AdjPhAng�monotonically increasing order�real��Impedance Adjustment Factor (1...n)

XformerAutoAdjPhImpedFactor�factor by which total leakage impedance  resistance winding A to B and reactance winding A to B of transformer must be multiplied to produce actual winding leakage impedance��defaults to unity�valid only for 2 winding transformers; must be unity if winding C is non-zero�real�� 
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