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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TELECONTROL EQUIPMENT AND SYSTEMS -

Part 6-802: Telecontrol protocols compatible with

ISO standards and ITU-T recommendations —
TASE.2 Object models

FOREWORD

all national electrotechnical committees (IEC National Committees). The obj&ctN of to promote
international co-operation on all questions concerning standardization in the elegfis 3 i f|e|ds To
this end and in addition to other activities, IEC publishes International Sta <on ,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guide
Publication(s)”). Their preparation is entrusted to technical committees; any IE i i{te€ interested
in the subject dealt with may participate in this preparatory work. al, g 7

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mat
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

ittees undertake to apply IEC Publications
and regional publications. Any divergence
regional publication shall be clearly indicated in

4) In order to promote international uniformity, IEE i €
transparently to the maximym extent possjble ei ati
between any IEC Publicatiq ospanding |ona| O

the latter.

7) No liability shall atta mployees, servants or agents including individual experts and
members of its techpi 2’National Committees for any personal injury, property damage or
other damage of an whether direct or indirect, or for costs (including legal fees) and
expenses arising\out \of wblicati use of, or reliance upon, this IEC Publication or any other IEC

patent rights™EC-shal not be held responsible for identifying any or all such patent rights.

International’Standard IEC 60870-6-802 has been prepared by IEC technical committee 57:
Power system control and associated communications.

This < consolidated version of IEC 60870-6-802 consists of the second edition (2002)
[documents 57/575/FDIS and 57/583/RVD] and its amendment1 (2005) [documents
57/740/FDIS and 57/745/RVD].

Thao tochnical caontant | tharafara A

t HP2S S tie
rAe—teehtear—eoRteRtiS—thefrerore—taenRtcan

been prepared for user convenience.
It bears the edition number 2.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

Annex A is for information only.
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The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the maintenance result date indicated on the IEC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date,
the publication will be

* reconfirmed,

sdkla el
WILIJurawit,
* replaced by a revised edition, or
+ amended.

@%
&
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INTRODUCTION

The primary purpose of Telecontrol Application Service Element (TASE.2) is to transfer data
between control systems and to initiate control actions. Data is represented by object
instances. This part of IEC 60870 proposes object models from which to define object
instances. The object models represent objects for transfer. The local system may not maintain

acopnvof every attribute of an obiect instance.
rJ J J

The object models presented herein are specific to "control centre" or "utility" operations and
applications; objects required to implement the TASE.2 protocol and services are found.in
IEC 60870-6-503. Since needs will vary, the object models presented here provide only a_base;
extensions or additional models may be necessary for two systems to exchange data not
defined within this standard.

It is by definition that the attribute values (i.e. data) are managed byl SN ource) of
an object instance. The method of acquiring the values are im
therefore accuracy is a local matter.

The notation of the object modelling used for the object
IEC 60870-6-503. It should be noted that this part g

are used to determine

do not appear asrexcha
onto several di WA

required.

stances of each object type MMS variables and named
ke exchange.

scenarios,. along with/the use of TASE.2 objects to implement the schedule exchange.



https://iecnorm.com/api/?name=f75a21d6d712062525a860bc9b9f5c5f

60870-6-802 © IEC:2002+A1:2005(E) -7-

TELECONTROL EQUIPMENT AND SYSTEMS -

Part 6-802: Telecontrol protocols compatible with
ISO standards and ITU-T recommendations —
TASE.2 Object models

1 Scope

This part of IEC 60870 specifies a method of exchanging time-critical| controk eentre data

IEC 60870-6-503:2002,
compatible with ISO s
and protocol

ISO 9506-1:200
Part 1: Service defi

ISO 9506-2:2000
Part 2: Protd

3 Defin

For the pufposes of
apply.

is part of IEC 60870, the definitions in the above referenced standards

4.\ _Abbreviations

For the purposes of this part of IEC 60870, all the abbreviations defined in the above

referenced-stanmdardsapply:
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5 Object models

Object models are required for various functions within a system. This clause delineates
abstract object models based on functionality. Object models within one functional area may be
used in another functional area.

5.1 Supervisory Control and Data Acquisition

The object models in this clause are derived from the historical perspective of Supervisory.
Control and Data Acquisition (SCADA) systems. The following text presents the context within
which the object models are defined.

The previous identified functions within SCADA systemsg
(point). The primary attribute of a point is the data value.-S

o] SCADA data exchange (e.g.
master, etc.), additional data is often

. e time stamp, when available, details when a
3 counter, when available, details the number of

data value last ngey.
changes to the valug.

ary object models required are: Indication Point, and
alue, Quality, Select-Before-Operate, Time Stamp, and
Change of V guired to meet the desired functionality for data exchange. The

onto the sameMMS types as the independent models.

5.1.1 IndicationPoint Object

An-ndicationPoint object represents an actual input point.

Object: IndicationPoint (Read Only)
Key Attribute: PointName

Attribute: PointType (REAL, STATE, DISCRETE)
Constraint PointType=REAL
Attribute: PointRealValue
Constraint PointType=STATE
Attribute:PointStateValue
Constraint PointType=DISCRETE
Attribute: PointDiscreteValue
Attribute: QualityClass: (QUALITY, NOQUALITY)
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Constraint: QualityClass = QUALITY
Attribute: Validity (VALID, HELD, SUSPECT, NOTVALID)
Attribute: CurrentSource (TELEMETERED, CALCULATED, ENTERED, ESTIMATED)
Attribute: NormalSource (TELEMETERED, CALCULATED, ENTERED, ESTIMATED)
Attribute: NormalValue (NORMAL,ABNORMAL)

Attribute: TimeStampClass: (TIMESTAMP, TIMESTAMPEXTENDED, NOTIMESTAMP)

Constraint: TimeStampClass = TIMESTAMP
Attribute: TimeStamp
Attribute: TimeStampQuality: (VALID, INVALID)
Constraint: TimeStampClass = TIMESTAMPEXTENDED
Attribute: TimeStampExtended
Attribute: TimeStampQuality: (VALID, INVALID)
Attribute: COVClass: (COV, NOCOQOV)
Constraint: COVClass = COV
Attribute: COVCounter

PointName
The PointName attribute uniquely identifies the object/

PointType
The PointType attribute identifies th
REAL, STATE, DISCRETE.

PointRealValue
The current value of the Indi

PointStateValue
The current value of th

PointDiscreteV@

The QualityClass ha QUALITY if the object instance has any of the quality attributes
(Validity,/Surre f ormalValue), and takes the value NOQUALITY if none of the

Validity
The Validity-attribute”specifies the validity or quality of the PointValue data it is associated with.
These arebased on the source system's interpretation as follows:

Validity Description

VALID Data value is valid

HELD Previous data value has been held over. Interpretation is local
SUSPECT Data vatue s questionapie. merpretation 15 focat

NOTVALID Data value is not valid
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CurrentSource
The CurrentSource attribute specifies the current source of the PointValue data it is associated
with as follows:

CurrentSource Description

TELEMETERED The data value was received from a telemetered site
CALCLIU ATED Tha-datavaluawac caloulataod baocaod aon aothaor daoto volioc
ENTERED The data value was entered manually

ESTIMATED The data value was estimated (State Estimator, etc.)

NormalSource
The NormalSource attribute specifies the normal source of the PointValue(data ikis associated
with as follows:

NormalSource Description /\ &

TELEMETERED The data value is normally received from a telemgé‘feg&

CALCULATED The data value is normally calculated based on o\her dN@Iuﬁ\s )
ENTERED The data value is normally entered manuallz( \ \

ESTIMATED The data value is normally estimated (/sfa—re\g\ﬁqat\\et&l\/

NormalValue
The NormalValue attribute reports w of the/-P. V lug attribute is normal. Only
one bit is set, it is defined as follows:

NormalValue Description
NORMAL The point value is hat vyh'rsh hakg\aq coylgured as normal for the point
ABNORMAL puint va is n\t thé\wh\gh haﬁ\% configured as normal for the point

TimeStampClass

The TimeStampCftass a
IndicationPoint
contains no TimeStar

TimeStamp
The TimeSta ime stamp (with a minimum resolution of one second) of
when the W ntRealValue, PointStateValue or PointDiscreteValue) of the

luesTIMESTAMP or TIMESTAMPEXTENDED if the
he value NOTIMESTAMP if the IndicationPoint

The TimeStampExtended attribute provides a time stamp (with a resolution of one millisecond)
of when the value™attribute PointRealValue, PointStateValue or PointDiscreteValue) of the
IndicationPoint was last changed. It is set at the earliest possible time after collection of the
IndicationPoint value from the end device.

TimeStampQuality
The TimeStampQuality attribute has the value VALID if the current value of the TimeStamp

attribute contains the time stamp of when the value was last changed, and has the value
INNVALLIND At all athar timac

COVClass
The COVClass (Change Of Value Counter) attribute has the value COV if the IndicationPoint
contains a COVCounter attribute, otherwise it has the value NOCOV.

COVCounter

The COVCounter attribute specifies the number of times the value (attribute PointRealValue,
PointStateValue, or PointDiscreteValue) of the IndicationPoint has changed. It is incremented
each time the owner sets a new value for the IndicationPoint.



https://iecnorm.com/api/?name=f75a21d6d712062525a860bc9b9f5c5f

60870-6-802 © IEC:2002+A1:2005(E) -11-

5.1.2 ControlPoint Object

A ControlPoint Object is an integral part of the services provided by TASE.2. It is used to
represent values of various types of data typical of SCADA and energy management systems.
Typically, a ControlPoint object will be associated with some real world object.

Object: ControlPoint (Write Only, except for attributes CheckBackName, Tag, State and Reason)

Key Attribute: ControlPointName
Attribute: ControlPointType: (COMMAND, SETPOINT)
Constraint: ControlPointType = COMMAND
Attribute: CommandValue
Constraint: ControlPointType = SETPOINT
Attribute: SetPointType: (REAL, DISCRETE)
Constraint SetpointType=REAL
Attribute: SetpointRealValue
Constraint SetpointType=DISCRETE
Attribute: SetpointDiscreteValue
Attribute: DeviceClass: (SBO, NONSBO)
Constraint: DeviceClass = SBO

Attribute: CheckBackName
Attribute: State: (SELECTED, NOTSELEQGTE
Attribute: Timeout
'AB
A @)

SE-INHIBIT, CLOSE-ONLY-INHIBIT)

ControIPointTy@
The value of the

SetPointRealValue
The\SetPointRealValue attribute may be set with the floating point value requested for the
setpoint control.

SetPointDiscreteValue

The SetPointDiscreteValue attribute may be set with the integer value requested for the
setpoint control.

DeviceClass
The DeviceClass attribute of an instance of a ControlPoint has the value SBO if the device
requires a Select operation before being operated, and the value NONSBO otherwise.
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CheckBackName

The CheckBackName attribute contains a symbolic description of the physical object being
controlled. This data is returned by the system operating the physical object to the system
requesting the operation so that the person or system requesting the operation can be assured
the proper object has been selected.

State
The State attribute indicates whether the ControlPoint is SELECTED or NOTSELECTED.

Timeout
The Timeout attribute of an instance of a ControlPoint has the value of the maximum allewed
time for which the ControlPoint of DeviceClass SBO may remain SELECTEPbefore operation.

TagClass

CLOSE-ONLY-INHIBIT.

Reason

when it decides to trip
event models arg’based

Object: Protection

Attribute: RrotectionClass (SINGLE, PACKED)
Constraint: ProtectionClass = SINGLE
Attribute: EventState (INDETERMINATE, OFF, ON)
Attribute: EventDuration
Attribute: EventTime
Constraint: ProtectionClass = PACKED
Attribute: EventClass (START, TRIP)

Constraint: EventClass = START
Attribute: StartGeneral (NOSTART, START)
Attribute: StartPhase1 (NOSTART, START)
Attribute: StartPhase2 (NOSTART, START)
Attribute: StartPhase3 (NOSTART, START)
Attribute: StartEarth (NOSTART, START)
Attribute: StartReverse (NOSTART, START)
Attribute: DurationTime
Attribute: StartTime
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Constraint: EventClass = TRIP
Attribute: TripGeneral (NOTRIP, TRIP)
Attribute: TripPhase1 (NOTRIP, TRIP)
Attribute: TripPhase2 (NOTRIP, TRIP)
Attribute: TripPhase3 (NOTRIP, TRIP)
Attribute: OperatingTime

Attribute: Iriplime

Name
The Name attribute uniquely identifies the protection event.

ElapsedTimeValidity
The elapsed time (attribute EventDuration, DurationTime, or Operating

Blocked
The Blocked attribute is BLOCKED if the value of protectio
and is NOTBLOCKED otherwise. The value remains ip
was blocked. Blocking and deblocking may be initiatg
cause.

Substituted

Topical
The Topical attribute i
NOTTOPICAL if it was
unavailable.

gcent update was successful, and is
during a specified time interval or is

EventValidity
The EventValidity “attrit s” the. value INVALID if the acquisition function recognizes

EventState
The EventState atfribUte of a SINGLE protection event takes the value of the protection event:
OFF, ON‘or INDETERMINATE.

EventDuration
The EventDuration attribute takes the value of the event duration (total time the fault was
detected) or operation time (time between start of operation and trip command execution).

EventTime
The EventTime attribute signifies the time of the start of the operation.

EventClass
The type of protection event being reported. The value START signifies a start event, and TRIP
signifies a trip event.
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StartGeneral
The value NOSTART signifies no general start of operation, and START signifies that the event
includes a general start of operation.

StartPhase1
The value NOSTART for StartPhase1 implies that Phase L1 was not involved in the event,

START mptiesthatitwasimvotved:

StartPhase2
The value NOSTART for StartPhase2 implies that Phase L2 was not involved in the eyént,
START implies that it was involved.

StartPhase3

The value NOSTART for StartPhase3 implies that Phase L3 was ved e event,
START implies that it was involved.

StartEarth

The value NOSTART for StartEarth implies that earth cur ved”in the event,

START implies that it was involved.

StartReverse
The value NOSTART for StartReverse implies

eversepdirection was not involved in the
event, START implies that it was involyéd

DurationTime
Time in milliseconds from the start of operation i d of operation.

StartTime
Time of the start of ops

TripGeneral
The TripGenera
was issued during thé

TripPhase1
The TripPh

of TRIP if a general command to the output circuit
otherwise.

The TripPhase2.attribyte takes on the value of TRIP if a command to output circuit Phase L2
command.was issued’during the operation, NOTRIP otherwise.

TripPhase3
The\TripPhase3 attribute takes on the value of TRIP if a command to output circuit Phase L3
eammand was issued during the operation, NOTRIP otherwise.

OperatingTime

The time in milliseconds from the start of operation until the first command to an output circuit
was issued.

TripTime
Time of the start of the operation.
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5.2 Transfer Accounts

One of the key control centre application requirements is the ability to exchange "scheduling"”
and "accounting" information. In the utility world, "schedules" is a term that generally means an
amount of electrical energy transferred from one system to another on a periodic basis for a
certain interval of time under the restrictions of a formal agreement. From a data exchange
standpoint, exchanging "schedules" has been expanded to include the exchange of any

periodic _or profile data i1or conirol centre energy scheduling, accounting or _monitoring
applications. Thus exchanging schedules may also mean exchanging generation, actual inter-
change, loads, price information, memo accounts, etc. Again, any information may be
exchanged if it can be modelled as periodic or profile data.

Schedule accounts and accounting information accounts specify a list ofq tities (energy,
ime periods.

account, when is the effective time frame dre the-periodic or profile values of the
data. Refer to annex A for more infor ingow these object definitions relate to
each other.

Key Attribute:
Attribute: Send!
Attribute i
Attribute:

Attribute: B

Attribute:
Attr| Kute:

Attribute: missionSegmentOption (INCLUDED, NOTINCLUDED)
Constraint: TransmissionSegmentOption=INCLUDED
Attribute: NumberOfTransSegments
Attribute: ListOfTransmissionSegment
Attribute: DataType (PERIODIC, PROFILE)
Constraint: DataType = PERIODIC
Attribute: StartTime

Attribute: PeriodResolution
Attribute: NumberOfPeriods
Attribute: ListOfPeriodicValues
Constraint: DataType = PROFILE
Attribute: NumberOfProfiles
Attribute: ListOfProfileValues
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TransferAccountReference
The TransferAccountReference attribute specifies a unique reference value between the
sender and the receiver to identify this particular transfer account.

SendUtility
The SendUtility attribute specifies the utility initially delivering the energy or service.

ReceiveUtility
The ReceiveUtility attribute specifies the utility ultimately receiving the energy or service.

SellingAgent

Currently, the seller is almost always the same as SendUtility. Howeger, Sas a result of
deregulation and open access, it is likely in the future that the seller ‘ independent
power producer within the area serviced by the SendUtility. Obviou8ly, i ases it is

necessary to distinguish between the seller and the sending utility;
distinction.

BuyingAgent

distinction.
TimeStamp

message. The time stamp indicates w en t ppli
the purpose of transmitting %.
data itself applies. If thé\appli oviding

object creation) time $
stamp prior to passing

TransactionCo@
The TransactionCod

are shown below:

NEW \ Original submittal of a newly proposed
schedule or of a report

REQUESTED \/ Report or schedule is requested via the
Account Request operation

REWVISED Revised version of previously sent schedule
or report

CONFIRMED Schedule or report has now been scheduled

for actual implementation and is not subject

to further approval cycles. A curtailment,
halt, revision, or deletion after this stage
requires a new schedule or report to be sent

DELETED Any time the originator of the schedule or
report cancels the transaction (for example,
due to equipment failure)
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NumberOfLocalReference
This attribute contains the count of entries in the ListOfLocalReference.

ListOfLocalReference

The ListOfLocalReference contains locally defined parameters that specify how the Transfer
Account Object is to be treated as a whole. For example, it might specify that the schedule or
transaction applies to all Mondays during Summer. The meaning of the parameter list is a local

matier and Is agreed upon among the partcipating parties 1or each type of lransier Account
object, for all Transfer Account objects, or for a combination of the two as needed.

Name
The Name attribute provides an option for the user application to include string related
information associated with the Transfer Account object. For example, a schedule maymeed to

local implementation matter.

TransmissionSegmentOption
The TransmissionSegmentOption indicates whether or not a i segments is
included in the Transfer Account object. Transmission segm De\i G a Transfer
Account object independently of the kind of data the Tran : bjec represents i.e. it
does not have to be included only for energy buy-se

gke to get from the SendUtility to the
ReceiveUtility, or to d { 2t is significant to intermediate parties of any
transaction. Each iSsi enbobjest provided describes one component of the path,
or data for on@ ) i

required may be ef

DataType
The data conta Red\in '3 er Account object can be periodic as is the case of most of the
data for gen energy transactions, and billing. The data can also define a

ments which together result in an energy (or price) profile. The
es which of these two types of data the Transfer Account object

However, thére™s_ nojrestriction on the use of the TransferAccountReference attribute with
respect to-the object’s data type. Therefore, two Transfer Account objects could be transmitted
with the same TransferAccountReference; the first would convey periodic type information
whilesthe other would convey profile type data.

StartTime
For a Transfer Account object containing periodic data, StartTime specifies the UTC time to
which the first time period in the sequence applies.

PeriodResolution
For a Transfer Account object containing periodic data, PeriodResolution specifies the quantity
of time to which each entry in the sequence applies.

NumberOfPeriods

This attribute defines the number of time periods being specified in the sequence defined by
the Transfer Account object. Together with StartTime and PeriodResolution, it also defines the
maximum time frame covered by the Transfer Account.
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ListOfPeriodicValues

This attribute contains the bulk of the data associated with the account. For energy trans-
actions, this is the data related to the end-use of the transaction that is, the transaction
between the buyer and seller. Information specific to the wheeling partners of each
transmission segment is specified in the ListOfTransmissionSegment attribute (if included).

—NumberOfProfites
This attribute defines the number of time periods specified in the ListOfProfileValues.

ListOfProfileValues
The ListOfProfileValues attribute describes profile, or ramping information. The number of
ProfileValue objects passed in the message implies the number of inflectienpoint changes in
the profile — one for each change.

5.2.2 TransmissionSegment Object

energy to a third utility. This object may also be used to Wi ation to a utility

involved in a multi-utility transaction. The TransmissionSeg By deseribs either where the
energy is to be received and which utility it is coming ) or where the energy is to
be delivered and which utility is to receive it (OUTONLY( rissionSegment object
may describe both the in and out utilities and eceipt and delivery points
(INOUT). Or if the energy is being sghe wg’ utilities (DIRECT), it may

only specify the point of interchange. iti e utili iding the service and the utility
paying for the transmission service (wheeli i

Object: TransmissionSegment

Attribute: Trans

Constrain.T
!!lll"

Attrib

rib te: thterchangePtin

Aftripute: UtilOut

Attribute: InterchangePtOut

Constraint: TransmissionSegType = DIRECT
Attribute: InterchangePt

Attribute: UtilPaying

Attribute: ListOfSegmentData

T issionRef

The TransmissionReference attribute specifies a value agreed upon between the sender and
receiver of the message that further describes the transmission segment (transmission
agreement reference number, etc.).

UtilWheeling
The UtilWheeling attribute specifies the utility providing the transmission services (if any).
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TransmissionSegType
The TransmissionSegType attribute specifies the type of data in the TransmissionSegment
object as follows:

TransmissionSegType Description

INONLY The object only specifies which utility the energy is coming from and where it is

baina—t wad Thic hi L3 TVT2N chall b Headamhaon th wibowrnd—cid £ th
= P-e-e—r 54] —ty P Herr—o tt WHeH—tH tHe-etHe—5te —trt

g
segment is either not known or not important

OUTONLY The object only specifies which utility the energy is delivered to and where it is
delivered. This object type shall be used when the inbound side of the segment
is either not known or not important

INOUT The object specifies both the in and out utilities and the associated receiving, and
delivering interchange points

DIRECT The object specifies only the interchange point betwee e initial sending utility
and the ultimate receiving utility. This object typelshall pe usedXwhen no
intermediate utilities are providing transmission sep/\fse\s

Utilln
The Utilln attribute specifies which utility the inbound energ

InterchangePtIn
The InterchangePtln attribute specifies which interch
is to be received from Utilln.

UtilOut
The UtilOut attribute specifies which utii

InterchangePtOut

InterchangePt @
The Interchange i

energy is to take plat

UtilPaying

The ListOfSegmeniData contains the information specific to the wheeling partners of each
transmission” segment. This may include data such as the energy transferred through the
segment and/or the cost.

5.2.3 ProfileValue Object

A ProfileValue object represents a profile of a quantity or value being exchanged over time.
The value may be energy. capacity. price and/or other information. It is represented by

specifying a target value, ramp start time and a ramp rate. When a ProfileValue object is
received which effects the magnitude of the exchange, the profile moves in the direction of the
new target, starting at the time specified by the RampStartTime and at a rate specified by the
RampDuration. If a zero is specified for the RampDuration (or it is not passed), the value does
not begin to ramp but is implemented instantly at RampStartTime. Upon reaching the target
value, it proceeds at a constant level through time. This constant level may be altered or
terminated with another ProfileValue object.
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Object: ProfileValue
Attribute: RampStartTime
Attribute: RampDuration
Attribute: ProfilePrice
Attribute: TargetClass (ENERGY, CAPACITY, OTHER)
Constraint: TargetClass = ENERGY

Attribute: ProfileEnergy
Constraint: TargetClass = CAPACITY

Attribute: ProfileCapacity
Constraint: TargetClass = OTHER

Attribute: ProfileOther

RampStartTime
The time when the change is to occur.

RampDuration
The length of time that the ramp transition may occur. The units\are a
agreements.

ProfilePrice
The price value is generally expressed in currency u
as defined in bilateral agreements.

TargetClass

CAPACITY or OTHER.

ProfileEnergy

ProfileCapacitQ
The capacity valug, j

in bilateral agreement

An AccountRequest object is used to request account information. This request may be used
for interehange schedule accounts and/or accounting information accounts. This object, when
writteéh, will cause the TASE.2 server to generate a TASE.2 Transfer Account Transfer Report
(see) IEC 60870-6-503) of the requested data. The Transfer Report will contain the identifier
AccountRequested as the MMS variable being reported.

Object: AccountRequest

Key Attribute: AccountRequestName
Attribute: Transfer Account Reference
Attribute: StartTime

Attribute: Duration

Attribute: Requestld

Attribute: TaConditionRequested
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AccountRequestName
The AccountRequestName uniquely identifies the AccountRequest object.

TransferAccountReference
The TransferAccountReference attribute specifies a unique reference value between the
sender and the receiver to identify this particular transfer account.

StartTime
The StartTime attribute specifies the starting time that is being requested. This time is
specified in seconds.

Duration
The duration attribute specifies the ending time that is being requests ignates the
number of seconds from StartTime.

Requestid
Used to match the response with the request. The value is re 1y Per Account
report.

TaConditionsRequested
Identifies the type of data being requested.

5.3 Device Outage Object

A DeviceOutage object is used to co ica - information regarding device
outages. It is composed of a number ©Of objects define the device which will be (was)

Object: DeviceOutage
Key Attribute:
Attribute; Ownj

Attribu@n
Attribute: Si4

Canstraint: Activity = NEWPLAN, REVISE
Attribute: PlanType (SCHEDULED, ESTIMATED)
Attribute: PlannedOpenOrOutOfServiceDateAndTime
Attribute: PlannedCloseOrInServiceDateAndTime
Attribute: OutagePeriod (CONTINUOUS, DAILY, WEEKDAYS, OTHER)
Attribute: OutageType (FORCED, MAINTENANCE, PARTIAL, ECONOMY,

UNPLANNED, OTHER)
Attribute: OutageAmountType (PARTIAL, FULL)
Constraint: OutageAmountType = PARTIAL
Attribute: Amount
Attribute: UpperOperatingLimit
Attribute: LowerOperatingLimit
Attribute: Class (INSERVICE, OUTSERVICE)
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Constraint: Activity = ACTUAL
Attribute: Action (TRIPPED, OFFLINE, ONLINE, OPEN, CLOSE)
Constraint: Action = TRIPPED, OFFLINE, OPEN
Attribute: Affected Amount
Attribute: Comments
Attribute: OutageEffect

OutageReferenceld
The OutageReferenceld attribute is a unique reference value assigned by the originator for
identifying this particular outage.

OwningUtilitylD
ID of the utility or control area owning the equipment.

TimeStamp
The TimeStamp attribute provides the time at which a DeviceOutage

StationName
Name of station at which the affected equipment, circuit, eté

DeviceType
Type of the device which is affected.

DeviceName
Name of the device which is affected.

DeviceNumber
The DeviceNumber attribate ification of DeviceName in cases where
DeviceName may not prowide ici i . an example, multiple transmission lines
may connect the sam : S dNbe assigned a single DeviceName. To uniquely

identify one of thefe i ineNs assigned a DeviceNumber.

DeviceRating
The Device rating jn

and ending;the outae. A CANCEL only requires a cancellation date, which is recorded in the
ActivityDateAndTime. An ACTUAL activity requires a date the event occurred, which is
recafded in the ActivityDateAndTime, and a description of the actual event that occurred.

PlanType
A plan can be either a scheduled activity (with firm committed dates) or an activity with only

astimated datas

SOt et o oot oo

PlannedOpenOrOutOfServiceDateAndTime
Date and time the device is going to be taken out of service (or switch/breaker is to be
opened).

PlannedCloseOrinServiceDateAndTime
Date and time the device is going to be returned to service (or switch/breaker is to be closed).
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OutagePeriod
This describes the periodicity of the outage for plans which are to be executed periodically,
such as daily or weekly.

OutageType
This describes the reason the equipment is being taken out of service. FORCED is a controlled

PARTIAL is an outage where only a portion of the capacity is removed from service. ECONOMY
is an outage planned for economic reasons. UNPLANNED is an unscheduled outage.

OutageAmountType
This describes whether the equipment outage is PARTIAL, in that sopte
available, or FULL, in which case no capacity is available.

apacity lis™ still

Amount
For partial outages, this is the amount of normal capacity whj
outage.

UpperOperatingLimit
Upper limit of operating range during outage.

LowerOperatingLimit
Lower limit of operating range during gutage.

Class
Specifies whether device is in service

qr out of serwis ien outage occurs.

Action

AffectedAmoun

This describes t
Comments
This field cont

5.4 InformationBuffer Object

An InfermationBuffer object is used to send multiple line ASCII text messages or binary data. It
may,‘be used to transfer messages limited in size to the maximum message size of the
uhderlying communications structure (i.e. the maximum MMS PDU size). The application and
coding of the content of this object is outside the scope of TASE.2, and is left as a local issue
for agreement between the sending and receiving implementations. Note that this object is

€66870-6-503"

Object: InformationBuffer
Key Attribute: InfoReference
Attribute: LocalReference
Attribute: Messageld
Attribute: Size
Attribute: InfoStream
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InfoReference
The InfoReference attribute uniquely identifies the object. It is used to identify and/or trigger
some special handling required by the receiving system.

LocalReference
The LocalReference attribute specifies a value agreed upon between the sender and receiver

of themessage that furtheridentifiesthe message (fitemame, appticatiomidentificationm, etc):

Messageld
Identifies the particular instance of a message.

Size
The length of the valid data in the InfoStream.

InfoStream
The InfoStream attribute contains the byte stream of informatio
by the maximum size of a single message.

liteited only

5.5 Power Plant Objects

This report can
maintenance or testi
during which the
between the cant

dposed by the DCS system, along with a range of time
ted. Copies of this object can be repeatedly exchanged
plant until an actual start time is established.

as Yeen established and accepted for a maintenance or testing
operation e ges are required unless either party wishes to cancel the operation
agotiationr” In this case, the party requests the existing schedule be cancelled.

If the operatin must be re-negotiated, it may be re-proposed with a new start range.

Object: Availability
Key attribute: AvailabilityReferencelD
Attribute: Timestamp
Attribute: PlantReferencelD
Attribute: UnitID
Attribute: ReportStatus (PROPOSED CONFIRMED CANCFI1 FD)

Attribute: StartDateAndTime

Attribute: StopDateAndTime

Attribute: Duration

Attribute: Availability Status (AVAILABLE,UNAVAILABLE)
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Constraint: AVAILABLE
Attribute: Economiclmpact (YES,NO)
Constraint: YES
Attribute: Pricelmpact
Attribute: RampRatelmpact (YES,NO)
Constraint: YES

Attribute: MaxRampRateUp
Attribute: MaxRampRateDown
Attribute: Capacitylmpact (YES,NO)
Constraint: YES
Attribute: UnitCapacity (GROSS,NET,BOTH)
Constraint: GROSS
Attribute: GrossMaxCapacity
Attribute: GrossMinCapacity
Constraint: NET
Attribute: NetMaxCapacity
Attribute: NetMinCapacity
Constraint: BOTH
Attribute: GrossMaxCapa
Attribute: GrossMinCa
Attribute: asity
Attribute? NetMipgCapacity
Attribute: TypeOfAvailabiljty (STA
Constraint: STANDBY

AvailabilityReferencelD
A unique. identifier to be used in subsequent references to the schedule when revising.

TimeStamp
The time the report is sent.

—  PrantReferencelD
Unique identifier for plant.

UnitID
Unique identifier for unit reported on.
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ReportStatus

Status of availability report. PROPOSED indicates either the first or a revised schedule. If
proposed, the start and stop date and time refer to the earliest start and stop times, with a
duration stating the actual time estimated. CONFIRMED indicates a schedule accepted by the
control centre, in which case the start and stop times refer to scheduled times. Duration may
then be blank. CANCELLED is self explanatory.

StartDateAndTime
Either the earliest start date and time (for PROPOSED) or scheduled start date and time (for
CONFIRMED).

StopDateAndTime
Either the earliest stop date and time (for PROPOSED) or scheduled siop
CONFIRMED).

and time (for

Duration
The period of time covered by the report.

AvailabilityStatus
AVAILABLE indicates that the unit is able to generate
is offline and not available for scheduling.

BLE indicates the unit

Economiclmpact
If TRUE, indicates there is a price impa

Pricelmpact

report.

RampRatelmpact

If TRUE, indicatei/\the e isa

MaxRampRateUp

time period

Capacitylmpact
If TRUE, indicates if there is an impact on capacity associated with this report.

UnitCapacity
lndicates if unit capacity reported is GROSS (direct output from unit), NET (net output onto
line), or BOTH.

GrossMaxCapacity
The predicted gross maximum operating capacity (MW) of the unit for throughout the time
period.

GrossMinCapacity
The predicted gross minimum operating capacity (MW) of the unit for throughout the time
period.
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NetMaxCapacity
The predicted net maximum operating capacity (MW) of the unit for throughout the time period.

NetMinCapacity
The predicted net minimum operating capacity (MW) of the unit for throughout the time period.

TypeOfAvailability
STANDBY indicates the unit is available to generate power but is not online. ONLINE indicates
the unit is synchronized and generating power.

TimeToOnline
The time until the unit can be brought online.

LFC

If TRUE, indicates unit is available for control and which type of co ) somponents
below describe the availability of the unit for various types of copfrel, Eack &’requires
a distinct price (i.e., use as a regulating unit would require a differentpii L use as a base

Regulating
Available to be operated for the purpose
GCS or EMS.

ol Error (ACE) via LFC from a

Manually_Loaded
Available to be controlledqdoca

ReasonForNoLFC

Reason why unit not
to desired opera

LFC.

Comment
Textrstring up to 256 characters to add any user defined description to the report.

5.5.2 Real Time Status Object

The following object represents a report from the plant to either a GCS or a control centre EMS

declaring the overall operating mode of a unit at the time of the report. The real time report
differs from the availability report in that:

+ it defines the actual status of a unit, not a prediction;
» itincludes the attributes which report external blocks, if any.

These real time reports may be issued at any time by the plant DCS system to report changes
in the current status of a unit.
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Object: RealTimeStatus
Key Attribute: RealTimeStatusReferencelD
Attribute: Timestamp
Attribute: PlantReferencelD
Attribute: UnitID
Attribute: Availability Status (AVAILABLE,UNAVAILABLE)

Constraint: AVAILABLE
Attribute: MaxRampRateUp
Attribute: MaxRampRateDown
Attribute: UnitCapacity (GROSS,NET,BOTH)
Constraint: GROSS

Attribute: GrossMaxCapacity

Attribute: GrossMinCapacity
Constraint: NET

Attribute: NetMaxCapacity

Attribute: NetMinCapacity
Constraint: BOTH

Attribute: GrossMaxCapacity

Attribute: GrossMinCapacity

Attribute: NetMaxCapacity

Attribute: NetMinCapacit
Attribute: TypeOfAvailability
Constraint: STANDBY

Attribute: TimeToOnline
Constraint: ONLINE:

snForNoLFC (STARTUP,UNSTABLE)
{igh (YES,NO)

orUnavailable (FORCED,SCHEDULED, TESTING,EQUIPMENT)
eserve (YES,NO)

RealTimeStatusReferencelD
A unigue'identifier to be used in subsequent references to the report.

TimeStamp
The time the report is sent.

PlantReferencelD
Unique identifier for plant.

UnitID
Unique identifier for unit reported on.

AvailabilityStatus

AVAILABLE indicates that the unit is able to generate power. UNAVAILABLE indicates the unit

is offline and not available for scheduling.
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MaxRampRateUp
The maximum predicted ramp rate up (MW) which will be attainable by the unit during the
time period.

MaxRampRateDown
The maximum predicted ramp rate down (MW) which will be attainable by the unit during the
time period

UnitCapacity
Indicates if unit capacity reported is GROSS (direct output from unit), NET (net output onto
line), or BOTH.

GrossMaxCapacity

GrossMinCapacity
The predicted gross minimum operating capacity (MW) of the unit

NetMaxCapacity
The predicted net maximum operating capacity (MW)

NetMinCapacity
The predicted net minimum operating

TypeOfAvailability
STANDBY indicates the unit is availabl

TimeToOnline
The time until the unit

Lrc >
If TRUE, indica

tes*up
components below

ency control and if so, which type of control. The LFC
types of control. The components may be used in

Regulating
Operated for the puxpbse of reducing Area Control Error (ACE) via LFC from a GCS or EMS.

Manually_Loaded
Controlled locally.

ReasonForNoLFC
Reason why unit cannot be load frequency controlled. STARTUP indicates the unit is not yet

up to desired operating point. UNSTABLE indicates the unit is at an operating point unsuitable
for LFC.

ExternallyBlockedHigh
If TRUE, unit is temporarily unable to increase output.

ExternallyBlockedLow
If TRUE, unit is temporarily unable to decrease output.
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ReasonForUnavailable
If the unit is out of service, the reason can be FORCED (controlled but unscheduled outage),
SCHEDULED (for maintenance or other reasons), TESTING, or EQUIPMENT (such as due
to an equipment failure).

ProvidingReserve
If YES, the unit is currently providing reserve

5.5.3 Forecast Schedule Object

The following object model represents a forecast of intended scheduling from either a GCS -or
a control centre EMS to the plant. The schedule consists of a MW vs. time trend, as welkas the
expected operating mode (LFC_Component) over time. These forecasts he either short
term (over hours), or long term (over days).

general purpose matrix object is used that provides for user-de . xpected
that at least two columns will be used to provide Mw values and LF W\ gration. The

represents an increment in time.

Object: ForecastSchedule
Key Attribute: ForecastSchedulgR
Attribute: PlantReferencelD
Attribute: UnitID
Attribute: ForecastType (GENER
Attribute:
Attribute: PeriodRé
Attribute: Numb '
Attribute: ListO,

ForecastSched :
Unique identifier is€

Unique iden gported on.

ForecastType
Describes_the intended use of the unit. GENERATION indicates scheduling for base load.
RESERVE indicates use only for reserve capacity.

StartTime
The time the forecast schedule begins.

PeriodResolution
The time increment between forecast values.

NumberOfPeriods
The number of forecast values.

ListOfForecasts
The scheduled Mw values for each time increment in the schedule along with the LFC mode of
operation at each time increment.
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5.5.4 Curve Object

The following object model represents a report from the plant to either a GCS or a control
centre EMS of a new curve for computing such things as heat rate, MVAR capability, and cost.
The method of generation of the curve is a local matter. The curve is represented as a
sequence of curve segments, with each segment defined in terms of a polynomial. Each
polynomial is in turn represented as a sequence of coefficients for each term in the polynomial.

Object: CurveSegmentDescription
Attribute: Order
Attribute: LowRange
Attribute: HighRange
Attribute: Sequence of Coefficients

Order
The order of the polynomial which represents the segment of the cur

LowRange

the interval in between.
HighRange

The end of the curve interval which is represen
greater than the LowRange of the segme

Sequence of Coefficients

Object: Curve

Key At@?:
AttributexPla

Attribute: Jn

UnitID
The designator of the generation unit reporting a curve change.

CurveType
Identifies which of the standardized power plant curves is being reported. The full set of curve
types remains to be determined. The initial set defined is: HEAT_RATE, 10, IHR, MVAR_CAP,

COST, OPACITY, SOX, NOX, CO2, USER-DEFINED.

NumberOfSegments
The number of segments (curve intervals) which are required to represent the curve.

Sequence of CurveSegmentDescription

A list of segment descriptions, of length NumberOfSegments, which correspond to the
polynomials representing each interval. The first segment is the lowest interval, the last
segment is the highest interval.
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5.5.5 Power System Dynamics Objects

The following additional data elements are required to support communications of the power
system dynamics between the power plant and the GCS or control centre EMS system. These
scalar quantities may be represented as simple TASE.2 Data Value objects.

Information Per Generating Unit

Cost
Transmission/Pool Security Centre

Electrical Parameters
Volts
Watts
Vars

Reactance, Transient, Sub-transient

Exciter Level

Mechanical Parameters

Rotating Mass

Throttle/Governor Characteristics

5.6 General Data Report Object

of data. Each matrix ma
column headings. U
specification, there is
This object allo@ c two different floating point, integer, or text value

i [ j e§ of each type can differ in the number of columns
(matrices) of va cluding the matrix data type, are standard data types
defined in thi - ith the exception of a new text matrix data type and
TransactionQodes i |y the abstract model and structure definitions differ from the

Object: GeneralDataReport

Attribute: GeneralDataReportReferenceNumber
Attribute: ReportName

Attribute: ReportDateAndTime

Attribute: TransactionCode

Attribute: NumberOfLocalReference

Attribute: ListOfLocalReference
Attribute: NumberOfFloatingPoint1 (NOTINCLUDED=0, INCLUDED not =0)
Constraint: NumberOfFloatingPoint1 not = 0 (INCLUDED)

Attribute: NumberOfFloatingPoint1Rows

Attribute: ListOfFloatingPoint1Values
Attribute: NumberOfFloatingPoint2 (NOTINCLUDED=0, INCLUDED not =0)
Constraint: NumberOfFloatingPoint2 not = 0 (INCLUDED)

Attribute: NumberOfFloatingPoint2Rows

Attribute: ListOfFloatingPoint2Values
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Attribute: NumberOfinteger1 (NOTINCLUDED=0, INCLUDED not =0)
Constraint: NumberOfinteger1 not = 0 (INCLUDED)

Attribute: NumberOfinteger1Rows

Attribute: ListOfInteger1Values
Attribute: NumberOfinteger2 (NOTINCLUDED=0, INCLUDED not =0)
Constraint: NumberOfinteger2 not = 0 (INCLUDED)

Aftribuie: NumberOflntegerZRows
Attribute: ListOflnteger2Values
Attribute: NumberOfText1 (NOTINCLUDED=0, INCLUDED not = 0)

Constraint: NumberOfText1 not = 0 (INCLUDED)
Attribute: NumberOfText1Rows
Attribute: ListOfText1Values
Attribute: NumberOfText2 (NOTINCLUDED=0, INCLUDED not =5
Constraint: NumberOfText2 not = 0 (INCLUDED)
Attribute: NumberOfText2Rows
Attribute: ListOfText2Values

GeneralDataReportReferenceNumber
The GeneralDataReportReferenceNumber attribute specifi Nl erence value between

ReportName
The text identifier of this report.

ReportDateAndTime
The ReportDateAndTime attribute provides, a meaqs
sent this message. It is nojyelated to the tiw i
TransactionCode

The TransactionCode [attribute
values are shown below:

Transacti \nCQQe\\/\\> Description
A\
NEW \ \\\/ Original submittal of a newly proposed

schedule or of a report

he receiver to know when the sender
e report data itself applies.

the GeneralDataReport transaction. The

REQU \ Report or schedule is requested via the
\ Account Request operation
REVISED \> Revised version of previously sent schedule or
report
CONFEIRMED Schedule or report has now been scheduled for

actual implementation and is not subject to
further approval cycles. A curtailment, halt,
revision, or deletion after this stage requires a
new schedule or report to be sent.

DELETED Any time the originator of the schedule or
report cancels the transaction (for example,
due to equipment failure)



https://iecnorm.com/api/?name=f75a21d6d712062525a860bc9b9f5c5f

- 34 - 60870-6-802 O IEC:2002+A1:2005(E)

NumberOfLocal Reference
This attribute contains the count of entries in the ListOfLocalReference.

ListOfLocalReference

The ListOfLocalReference contains locally defined parameters that specify how the General
Data Report Object is to be treated as a whole. The meaning of the parameter list is a local
matter and is agreed upon among the participating parties for each type of General Data

annrf nhjinr\f, for all General Data annrf thinr\fe’ or for a combination of the two as needed

NumberOfFloatingPoint1

The NumberOfFloatingPoint1 attribute is the count of FloatingPoint1 columns in this report.
This count is also the flag to indicate whether FloatingPoint1 data is INCLUDED not = 0jor
NOTINCLUDED=O0 in this report.

NumberOfFloatingPoint1Rows
The NumberOfFloatingPoint1Rows attribute is the number of enirig
FloatingPoint1 column in this report. The number of items in the
(NumberOfFloatingPoint1Rows x NumberOfFloatingPoint1).

ListOfFloatingPoint1Values

in each
{ array is

FloatingPoint1 array.
NumberOfFloatingPoint2

NOTINCLUDED=O0 in this report.

NumberOfFloatingPoint2Rows
The NumberOfFloatingPoint2Rows atix
FloatingPoint2 column in this report.
(NumberOfFloatingPoint2Rows x Numbk

nwxaber/ of entries (rows) in each

FloatingPoint2 array.

NumberOfinteger

The NumberOfI
also the flag to indicate
this report.

The ListOfIntegerdValles attribute is the sequence of actual integer values in the Integer1 array.

NumberQfinteger2
The NumberOfinteger2 attribute is the count of Integer2 columns in this report. This count is
alsosthe flag to indicate whether Integer2 data is INCLUDED not = 0 or NOTINCLUDED=0 in
thisreport.

NumberOfinteger2Rows
The NumberOfinteger2Rows attribute is the number of entries (rows) in each Integer2 column

mn—thic ranA~ret Thao nimbar Af tamoe 1n tha lntaanrD Arreavy 1o (N bharO flntaanr2D o
ir—this—repert—Fhe—nrumber—of—items—in—the—trteger2—array—is—NumberOfirteger2Rews
NumberOfinteger2).

ListOfinteger2Values
The ListOfinteger2Values attribute is the sequence of actual integer values in the Integer2 array.

NumberOfText1
The NumberOfText1 attribute is the count of Text1 columns in this report. This count is also the
flag to indicate whether Text1 data is INCLUDED not = 0 or NOTINCLUDED=O in this report.
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NumberOfText1Rows
The NumberOfText1Rows attribute is the number of entries (rows) in each Text1 column in this
report. The number of items in the Text1 array is (NumberOfText1Rows x NumberOfText1).

ListOfText1Values
The ListOfText1Values attribute is the sequence of actual text values in the Text1array.

NumberOfText2
The NumberOfText2 attribute is the count of Text2 columns in this report. This count is also the
flag to indicate whether Text2 data is INCLUDED not = 0 or NOTINCLUDED=0 in this report.

NumberOfText2Rows
The NumberOfText2Rows attribute is the number of entries (rows) in each
report. The number of items in the Text2 array is (NumberOfText2Rows

solumn in this

ListOfText2Values
The ListOfText2Values attribute is the sequence of actual text

5.7 General Data Response Object

The GeneralDataResponse object is used to send a
Object or any other Block 8 object that needs 4
transactions involving multiple data transfers.

5.7.1 Abstract Object Model
Object: GeneralDataResponse

Attribute:
Attribute:

Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:

ReportName

The ReportName (i.e. text identifier) from the received message. For example, for a response
to(ayGeneration Scheduling message this would be the Generation Unit/Schedule name from
the received message Name attribute. This attribute further associates the response with the
received message.

NumberOfLocal Reference
This attribute contains the count of entries in the ListOfLocalReference.

ListOfLocalReference

The ListOfLocalReference contains locally defined parameters that specify how the General
Response Object is to be treated as a whole. The meaning of the parameter list is a local
matter and is agreed upon among the participating parties for each type of General Data
Report object, for all Transfer Account objects, or for a combination of the two as needed.
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ReportTimeStamp
The ReportTimeStamp is the date and time stamp contained in the received message. This
attribute associates the response with the received message.

ResponseData

The ResponseData is additional application supplied information that is used to associate the
response with information from the received message

ResponseCode

The ResponseCode is the numeric response code associated with the response. It has values
which correspond to permitted responses to the TransactionCode defined in(Cthe
GeneralDataReport object. The values are shown below: /\

ResponseCode Descrlp
RECEIVED Acknowledgement th (% edu rt has
been successfully receive
APPROVED Acknowledgeme Wot oxschedule has
been approve
p t

REJECTED Acknowle r schedule has
beenr ected CO Fl MATION
CURTAILED FIRMED schedule prior to
t|o y s ur|ty authority to ensure
network or for other
I
HALT Ilat n of CONFIRMED schedule already
nte and in process by security
to ensure reliability of electrical
rk’or for other operational reasons
ResponseText §>
The ResponseTextis appligati i eadable text associated with the response.

pes to be used within TASE.2 for exchanging standard objects.
onto these types is defined in clause 7. The MMS type definitions
.1 value notation, following the MMS grammar for Data as defined

Throughout this clause, all field widths specified are maximum field widths. The process of
ASN_fencoding used within MMS may reduce the actual transmitted widths to the minimum
reguited to represent the value being transmitted.

6.1 Supervisory Control and Data Acquisition Types

o.1.1 IndicationrFoint lype Descriptions

The following foundation types are referenced in complex IndicationPoint Type Descriptions:
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Data_Real floating-point: { format-width 32, exponent-width 8 }
Data_State bit-string:
{
State_hi[0],
State_lo[1],
Vatidity—hit2t;
Validity_lo[3],

CurrentSource_hi[4],
CurrentSource_lo[5],
NormalValue[6],

TimeStampQuality[7]

}
Data_Discrete integer {width 32}
Data_Flags bit-string:
{
unused[0],
unused[1],
Validity hi[2],
Validity_lo[3],
CurrentSource_hi[4],
CurrentSource_lo[5],
NormalValue[6],
TimeStampQuality[7]
}

Data_TimeStampExtende imeSta xtended

Data_Real,
Data_Flags
}
Data_StateQ Data_State
Data_DiscreteQ STRUCTURE
{
COMPONENT Value Data_Discrete,
COMPONENT Flags Data_Flags
}
Data_RealQTimeTag STRUCTURE
{
COMPONENT Value Data_Real,

COMPONENT TimeStamp Data_TimeStamp,
COMPONENT Flags Data_Flags
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Data_StateQTimeTag STRUCTURE
{
COMPONENT TimeStamp
COMPONENT Flags

Data_TimeStamp,
Data_State

}
Data_DiscreteQTimeTag STRUCTURE
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{
COMPONENT Value

COMPONENT TimeStamp

Data_Discrete,
Data_TimeStamp,

COMPONENT Flags Data_Flags

}

Data_RealExtended STRUCTURE

{
COMPONENT Value Data_Real,
COMPONENT TimeStamp  Data_TimeStamp,
COMPONENT Flags Data_Flags,
COMPONENT CcoOV COVCounter

}
Data_StateExtended STRUCTURE

{
COMPONENT TimeStamp
COMPONENT Flags
COMPONENT coVv

}
Data_DiscreteExtended STRUCTUR

{
COMPONENT V¥alue
COMPONENT '

COMPOSEEg 2
COMPO \
}

Data_RealQTiméTag

Data_Real,

Data_Flags

Data_StateQTimeTagExtended STRUCTURE
{
COMPONENT TimeStamp

COMPONENT Flags Data_State

}

Data_TimeStampExtended,

Data_TimeStampExtended,

Data_DiscreteQlimelagkExtended S| RUCTURE
{
COMPONENT Value
COMPONENT TimeStamp
COMPONENT Flags

Data_Discrete,

Data_Flags

Data_TimeStampExtended,
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IndicationPointConfig STRUCTURE
{

COMPONENT PointType integer { width 8, range 0 .. 2 },
COMPONENT QualityClass integer { width 8, range 0 .. 1 },
COMPONENT NormalSource integer { width 8, range 0 .. 3 },
COMPONENT TimeStampClass integer { width 8, range 0 .. 1},
COMPONENT COVClass integer { width 8, range 0 .. 1}

6.1.2 ControlPoint Type Descriptions

The following foundation types are referenced in complex type descripti

Control_Command integer { width 16 }
Control_Setpoint_Real floating-point { format-wid
Control_Setpoint_Discrete integer { width 16 }
SBO_CheckBackName integer { width 1
SelectState boolean

TagFlags bit-string:

{
tag_hi [0],
tag_lo [1],
tag_state[2]
}
TextString idth 255}
The following complex used in accessing ControlPoint object values:
SBO STRUCTUQ

Data_TimeStamp,
SelectState

}
Tag_V
{
TagFlags,
TextString
}

ControlConfig STRUCTURE

{
COMPONENT ControlPointType integer { width 8, range 0..2 },

COMPONENT SetPointType integer { width 8, range 0 .. 2 },
COMPONENT DeviceClass integer { width g, range 0 .. 1 J,
COMPONENT TagClass integer { width 8, range 0 .. 1}
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6.1.3 Protection Equipment Type Descriptions

The following foundation types are used to build complex types for report protection equipment
events.

SingleFlags bit-string:
i

U

ElapsedTimeValidity[0],
Blocked[1],
Substituted[2],
Topical[3],
EventValidity[4],
unused[5],
EventState_hi[6],
EventState_lo[7]

}
EventFlags bit-string:

{
General[0],

Phase1[1],

Phase2[2],
Phase3[3],
Earth[4],
Reverse[5],
unused[6],
unused[7]

}

PackedFlags bit-strings
{

The following complex types are used to report protection equipment events.

SingleProtectionEvent STRUCTURE
{

COMPONENT SingleEventFlags SingleFlags,
COMPONENT OperatingTime TimelntervallL16,
COMRONENT-E cTi TimeS E od

}

PackedProtectionEvent STRUCTURE

{
COMPONENT PackedEvent EventFlags,
COMPONENT PackedEventFlags PackedFlags,
COMPONENT OperatingTime TimelntervallL16,
COMPONENT EventTime TimeStampExtended
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6.2 Transfer Account Types

The following foundation types are referenced in complex type descriptions:

CommodityClass
Data_Discrete

integer { width 16}
integer { width 32}

Data_Real floating point { format-width 32. exponent-width 8 }
Data_TimeStamp GMTBasedS

Duration TimelntervalS

Integerid integer { width 32}

Interchangeld integer { width 32}

NameString visiblestring { width 32 characters, varying }
Numlintegers integer { width 16 }

NumFloats integer { width 16 }

NumPeriods
NumProfiles

NumSegs

Price

ReferenceNum
ScheduleTime
TransactionAmount
TransactionCode
TransmissionSegCode
Utilityld

6.2.1 TransferAcc
TASegmentsPeriodic

{
COMPO
COMPON

integer { width 16 }

integer { width 16 }

integer { width 16 }

floating point { format-width 32
integer { width 32}
GMTBasedS
floating point { form
Integer { [
integer { wid
integer { width

ReferenceNum,
Utilityld,

Utilityld,

Utilityld,

Utilityld,
Data_TimeStamp,

TransactionCode TransactionCode,

Name NameString,
StartTime ScheduleTime,
C PeriodResolution TimelntervalsS,
COMPONENTS NumberLocalReferences Numintegers,
COMPONENTS NumberSegments NumSegs,
COMPONENTS NumberFloatlds NumFloats,
COMPONENTS Numberintegerlds Numintegers,
COMPONENTS NumberPeriods NumPeriods
¥
——TANoSegmentsPeriodic STRUCTURE
{
COMPONENTS TransferAccountRef ReferenceNum,
COMPONENTS SendUtility Utilityld,
COMPONENTS RecvUtility Utilityld,
COMPONENTS SellingUtility Utilityld,
COMPONENTS BuyingUtility Utilityld,
COMPONENTS TimeStamp Data_TimeStamp,
COMPONENTS TransactionCode TransactionCode,
COMPONENTS Name NameString,
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StartTime
PeriodResolution
NumberLocalReferences
NumberFloatlds
Numberintegerids
NumberPeriods
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ScheduleTime,
TimelntervalS,
Numintegers,
NumFloats,
Numintegers,
NumPeriods

{
COMPONENTS
COMPONENTS
COMPONENTS
COMPONENTS
COMPONENTS
COMPONENTS
COMPONENTS
COMPONENTS
COMPONENTS
COMPONENTS
COMPONENTS

TASegmentsProfile STRUCTURE

TransferAccountRef
SendUtility
RecvUtility
SellingUtility
BuyingUtility
TimeStamp
TransactionCode
Name
NumberLocalReferences
NumberSegments
NumberProfileValues

}

TANoSegmentsProfile STRUCTURE

{
COMPONENTS
COMPONENTS
COMPONENTS
COMPONENTS
COMPONENTS
COMPONENT$
COMPO T
COMPO
COMPONE

COMPO rofileValues

egment Type Descriptions

TATransm STRUCTURE

{
COMPONE TransmissionReference
COMPONENT UtilWheeling
COMPONENT UtilPaying
COMPONENT TransmissionSegType
COMPONENT Utilln
COMPONENT UtilOut

COMPONENT InterchangePtOut
COMPONENT InterchangePt
COMPONENT NumberFloatlds
COMPONENT Numberintegerlds

ReferenceNum,
Utilityld,
Utilityld,
Utilityld,

ReferenceNum,
Utilityld,

Utilityld,

Utilityld,

Utilityld,
Data_TimeStamp,
TransactionCode,
NameString,
Numintegers,
NumProfiles

ReferenceNum,
Utilityld,

Utilityld,
TransmissionSegCode,
Utilityld,

Utilityld,

naald
ngere;
Interchangeld,
Interchangeld,
NumFloats,
Numlintegers
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6.2.3 Transmission Segment Type Descriptions

TATransmissionSegmentProfile STRUCTURE

{
COMPONENT TransmissionReference

COMPONENT UtilWheeling
COMPONENT UtitRaying

ReferenceNum,
Utilityld,

Utilitvdd
et J

COMPONENT TransmissionSegType
COMPONENT Utilln

COMPONENT UtilOut

COMPONENT InterchangePtIn
COMPONENT InterchangePtOut
COMPONENT InterchangePt
COMPONENT NumberProfileValues

6.2.4 ProfileValue Type Descriptions

TAProfileValue STRUCTURE
{
COMPONENT RampStartTime
COMPONENT RampDuration
COMPONENT ProfilePrice
COMPONENT ProfileTargetCla
COMPONENT ProfileTarget

6.2.5 Account Reques

AccountRequest STR
{

The following foundation types are referenced in complex type descriptions for

DeviceQutage object:

Actionld
Classld
CommentString

integer {width 32}
integer {width 16}
VisibleString 128

TransmissionSegCode,
Utilityld,

Utilityld,
Interchangeld,
Interchangel
Interchang

NumProfj

CommodityClass,
ansactionAmount

ReferenceNum,
ScheduleTime,
Duration,
ReferenceNum,
TAConditions

the

Deviceld
DeviceName
DeviceNumber
Number
OutageAmountTypeld
OutagePeriodld
OutageTypeld
PlanTypeld
ReferenceNum

integer {width 32}
visiblestring {width 32 characters, varying}
integer {width 32}

integer {width 16}

integer {width 16}

integer {width 16}

integer {width 16}

integer {width 16}

integer {width 32}
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ScheduleTime GMTBasedS
StationNameString VisibleString 32
TimeStamp$S GMTBasedS
Utilityld integer {width 32}

DeviceOutage composite type definitions are:

60870-6-802 O IEC:2002+A1

[ DONewRevSched STRUCTURE
{

COMPONENT OutageReferenceld
COMPONENT OwningUtilityld
COMPONENT TimeStamp
COMPONENT StationName
COMPONENT DeviceName
COMPONENT DeviceType
COMPONENT DeviceNumber
COMPONENT DeviceRating
COMPONENT ActivityDateAndTime
COMPONENT PlanType

COMPONENT OutagePeriod
COMPONENT OutageType

COMPONENT OutageTypeAmo
COMPONENT Amount

COMPBNENT\StationName
COMPRONENJFY DeviceName
COMPONENT DeviceType
COMPONENT DeviceNumber
COMPONENT DeviceRating
COMPONENT ActivityDateAndTime
COMPONENT Comments
COMPONENT OutageEffect

ReferenceNum,
Utilityld,

TimeStampsS,
StationNameS

tageTypeld,
OutageTypeAmountid,
Data_Real,

Data_Real,

Data_Real,

Classlid,
CommentString,
CommentString

ReferenceNum,
Utilityld,
TimeStampsS,
StationNameString,
DeviceName,
Deviceld,
Number,
Data_Real,
ScheduleTime,
CommentString,
CommentString

}

DOActual STRUCTURE

{
COMPONENT OutageReferenceld
COMPONENT OwningUtilityld
COMPONENT TimeStamp
COMPONENT StationName

ReferenceNum,
Utilityld,
TimeStampsS,
StationNameString,

:2005(E)
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COMPONENT DeviceName DeviceName,
COMPONENT DeviceType Deviceld,
COMPONENT DeviceNumber Number,
COMPONENT DeviceRating Data_Real,
COMPONENT ActivityDateAndTime ScheduleTime,
COMPONENT Action Actionlid,
———COMPONENT AffectedAmount——————————Data—Reat;
COMPONENT Comments CommentString,
COMPONENT OutageEffect CommentString

}

6.4 InformationBuffer Type Descriptions

The following foundation types are referenced in complex type for the

InformationBuffer object:

ReferenceNum integer {width 32}
Number integer {width 32}

The following types are used in exchanging the Informatio

InfoMessHeader STRUCTURE

{
COMPONENT InfoReference

COMPONENT Localreference RefeérenceNum,
COMPONENT Messageld ReferenceNum,
COMPONENT Size Number

}

InfoBufXX OCTET
where XX is the N i huffer. Any number of bytes are permitted, although
the maximum bu Sj : eed the maximum MMS PDU size.

Examples: 64 byte \bu \ B = InfoBuf256, 1024 byte buffer =

The following_ fotndation
type definitions:

ypes are used throughout the Power Plant - EMS Data Exchange

AvailReasonCode integer {width 32}

Capacity floating-point {format-width 32, exponent-width 8}
DateAndTime GMTBasedS

EFCReasonCode integer {width 32}

Plantld integer {width 32}

Pri st ik ieth-32- ieith-8:
RampRate floating-point {format-width 32, exponent-width 8}
ReferenceNum integer {width 32}

ReportStatus integer {width 32}

Unitld integer {width 32}
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UnitCapacity STRUCTURE

{
COMPONENT CapacityClass
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bitstring { gross[0], net[1] },

COMPONENT GrossMaxCapacity Capacity,
COMPONENT GrossMinCapacity Capacity,
COMPONENT NetMaxCapacity Capacity,
COMPONENT NetMinCapacity Capacity

}

RampRates STRUCTURE

{
COMPONENT MaxRampRateUp RampRate,
COMPONENT MaxRampRateDown RampRate

}

AvailabilityClass STRUCTURE

{
COMPONENT AvailFlags

COMPO LR
COMPO

}

ailabilityReferenceld
PlantReferenceld
COMPONENT Unitld

COMPONENT TimeStamp
COMPONENT StartDateAndTime
COMPONENT EndDateAndTime
COMPONENT Duration

COMPONENT ProvidingReserve

[0],
[1],
(2],
(31,
manual [4],
eserve [5],
blocked_hi [6],
blocked_lo [7]

GMTBasedS
LFCReasonCode

ReferenceNum,
Plantld,

Unitid,
TimeStampsS,
DateAndTime,
DateAndTime,
TimelntervalM,
boolean,

COMPONENT ReportStatus
COMPONENT Impact
COMPONENT Pricelmpact
COMPONENT Ramplmpact
COMPONENT Capacitylmpact
COMPONENT Availability
COMPONENT Comment

ReportStatus,

Price,

RampRates,
UnitCapacity,
AvailabilityClass,
VisibleString { width 255 }
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UnAvailable STRUCTURE
{

COMPONENT AvailabilityReferenceld ReferenceNum,
COMPONENT PlantReferenceld Plantid,
COMPONENT Unitld Unitid,
COMPONENT TimeStamp TimeStampsS,
COMPONENT StartDateAndTime DateAndTime,
COMPONENT EndDateAndTime DateAndTime,
COMPONENT Duration TimelntervalM,
COMPONENT ProvidingReserve boolean,
COMPONENT ReportStatus ReportStatus,
COMPONENT ReasonForUnavailable AvailReasonCod

COMPONENT Comment VisibleString {
}

6.5.2 Real Time Status Type Descriptions

StatusAvailable STRUCTURE

{
COMPONENT AvailabilityReferenceld
COMPONENT PlantReferencel
COMPONENT Unitlid
COMPONENT TimeStamp
COMPONENT RampStatus
COMPONENT CapacityStatu
COMPONENT Availa
COMPONENT

AvailabilityClass,
boolean

}

StatusUnAvaiIa F

ReferenceNum,
Plantld,

Unitid,
TimeStamps$,
AvailReasonCode,
boolean

6.5.3 Forecast Type Descriptions

Forecast STRUCTURE
{

COMPONENT ForecastScheduleReferenceld ReferenceNum,

COMPONENT PlantReferenceld Plantid,
COMPONENT Unitld Unitid,
COMPONENT StartTime GMTBasedS,
COMPONENT PeriodResolution TimelntervalS,
COMPONENT NumPeriods integer,

COMPONENT ForecastType bitstring { generation[0], reserve[1] }
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6.5.4 Curve Type Descriptions

CurveLimit floating-point { format-width 32, exponent-width 8 }
CurveType bit-string:
{
HEAT_RATE [0]
10 [1]

IHR [2]

MVAR_CAP [3]
COST [4]

OPACITY [5]

SOX [6]

NOX [7]

CO2 [8]

Unused [9-15]

User defined [16-31]

}

Coefficient floating-point { format-width 32, ¢

CurveSegmentDescription STRUCTURE
{

COMPONENT Order [ idth 16 },
COMPONENT LowRange eLimit,
COMPONENT HighRange rveLimit,

COMPONENT NumberOfSegmeg Segs

}

Curve STRUCTURE

{

COMPO visiblestring {width 32 characters, varying}

Plantid,
Unitld,
CurveType,
NumSegs

}

6.6

No new data'types are required to support Power System Dynamics. These are mapped to the
variahlés of simple MMS base types.

6.7/ Matrix Data Types

The Matrix data types are used to represent sequences or lists of logical records, in which
each logical recard contains a set of values to he reported for that step in the sequence An

example of such a sequence is an interchange schedule, in which the scheduled quantities
(energy, capacity, etc.) and their associated costs are reported for each of a given set of time
intervals. The Matrix types allow for arbitrary sets of values and arbitrarily long sequences to
be represented, even though the particular mix of data types, semantics, and length of
sequences may not be known until run time.

The basic representation of a sequence of homogeneous logical records within an MMS
Information Report using the Matrix Data Types uses the following sequence of MMS Named
Variables:
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a) The report must contain a header variable, which is generally specific to the object model
which contains the sequence or list. The header variable must include the expected length
of the sequence or list, as well as a count of the total number of integer values and the total
number of floating point values which are to be reported for each record in the sequence.
The number and identity of the integer and floating point values may change from report to
report, but will be consistent for each logical record within a given report.

h) If there are flna’ring pnint values to be included in the Ingir‘nl records:-

The report will contain a variable with name Matrix_Ild and type Matrixld for each floating
point value which is to be included in the logical records. The number of Matrix_ld
variables for floating point values expected can be determined from the values in ¢he
header variable.

For each logical record being reported, a variable of type FloatArra will be_reported
which contains the floating point values for the record. The size of FlogtArrayXX (XX is the

FloatArrayXX[0]) and the remainder are ignored.
c) If there are integer values to be included in the logical rg

For each logical record being reporte ' erArrayXX will be reported
which contains the integer values\for LIl ntegerArrayXX (XX is the

The report will cont atrix_Id and type Matrixld for each text
value which i i 3 in the-tegical records. The number of Matrix_Ild variables for
text values &§ Y i o6m the values in the header variable.

dimension) is arbi be greater than or equal to the number of text values to be
included, 3 i ar than the number of text values included in the logical records,
the values are Tillg e’ low order (starting from Text32ArrayXX[0]) and the remainder

Each FloatA gerArrayXX, and Text32ArrayXX tuple constitutes a logical record
(and hence a‘tow-Qf the Matrix).

The following types are defined :

Matrixid integer { width 32}

IntegerArrayXX ARRAY[XX] of integer { width 32}

FloatArrayXX ARRAY[XX] of floating point { format-width 32, exponent-width 8 }
Text32ArrayXX ARRAY{XX} of VisibleString {width32}

where XX is an arbitrary array dimension.

Example: 256 byte array = IntegerArray256, 1024 byte array = IntegerArray1024



https://iecnorm.com/api/?name=f75a21d6d712062525a860bc9b9f5c5f

6.8

— 50—

GeneralDataReport Type Descriptions

60870-6-802 O IEC:2002+A1:2005(E)

Most of the foundation types referenced in the complex GeneralDataReport type descriptions
below are the same as those used in Transfer Accounts and are defined in the Transfer
Account Types section. The following new foundation types are also referenced in the complex
GeneralDataReport type description:

TransactionCode
NumRows

Tnteger { width 32 §
Integer { width 16 }

The following complex type is used for exchanging the General Data Reports:

GeneralDataReport STRUCTURE

{

COMPONENT GeneralDataReportReferenceNumb
COMPONENT ReportName
COMPONENT ReportDateAndTime
COMPONENT TransactionCode
COMPONENT NumberOfLocalReference
COMPONENT NumFloats
COMPONENT NumRows
COMPONENT NumFloats
COMPONENT NumRows
COMPONENT Numlintegers
COMPONENT NumRows
COMPONENT Numlintegers
COMPONENT NumRows
COMPONENT Numlintegers
COMPONENT NumRows
Numintegers
NumRows

}

6.9

The follg

GeneralData

{
COMPONENT ReportReferenceNumber ReferenceNumber
COMPONENT ReportName NameString
COMPONENT ReportTimeStamp Data_TimeStamp
COMPONENT NumberOfLocalReferences Numintegers
COMPONENT ResponseData Integer {width 32}
COMPONENT ResponseCode TransactionCode
COMPONENT ResponseText CommentString
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7 Mapping of Object Models to MMS Types

71 Supervisory Control and Data Mapping
711 Indication Object Mapping

This clause defines the mapping of each object attributes onto MMS. In general. most objects

are represented by one or more MMS Named Variables of the predefined TASE.2 types from
clause 6.

PointName
Maps to an MMS variable identifier (either VMD specific or Domain specific)

PointType
Used in selecting the named type of the variable. If COVClass is NO the\type*ofthe MMS
variable is selected according to the following criteria:

PointType QualityClass TimeStampClass Map tgm

REAL NOQUALITY NOTIMESTAMP Bata Real N~ \

STATE NOQUALITY NOTIMESTAMP Data>statey- \
DISCRETE NOQUALITY NOTIMESTAMP [ | Data Discrete >
REAL QUALITY NOTIMESTAMP M\ \ } Dafa-RealQ
STATE QUALITY NOTIMESTAMP/N\ Y |[-Ddta stated
DISCRETE QUALITY NOTIMESTAMP \. [P\Data_bjscreteq
REAL QUALITY TIMESTAMP Data_RealQTimeTag
STATE QUALITY TIMESTAMR—~_ “\Data_StateQTimeTag
DISCRETE QUALITY TMESTAMPN\, \~ "\ Y  Data_DiscreteQTimeTag
REAL QUALITY N\[TIMESTAWREXTENDED” | Data_RealQTimeTagExtended
STATE QUALITYN TINESTAMREXFENDED Data_StateQTimeTagExtended
DISCRETE aNALIRY JIMEQFAMPEXJENDED Data_DiscreteQTimeTagExtended
N \>
If COVClass is CQV, hmm are used:
PointTy Map to type:
REAL Data_RealExtended
\§/T)ATE Data_StateExtended
DISCRETE Data_DiscreteExtended

The PointType attribute may optionally be mapped to the PointType component of an MMS
named.\variable of type IndicationPointConfig with the following interpretation: 0=STATE,
1=DISE€RETE, 2=REAL.

PointRealValue
If present, maps to either the value of an MMS variable of type Data_Real (if QualityClass and

NT Or the

MMS variable.

PointStateValue

If present, maps to either the value of an MMS variable of type Data_State (if QualityClass and
TimeStampClass are NOQUALITY, NOTIMESTAMP) or to bits State_hi and State_lo of the
Flags COMPONENT of the MMS variable.
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PointDiscreteValue

If present, maps to either the value of the MMS variable of type Data_Discrete (if QualityClass
and TimeStampClass are NOQUALITY, NOTIMESTAMP) or to the Value COMPONENT of the
MMS variable.

QualityClass

Used In selecting the named type of the variable (See above). The QualltyClass atribute may
also be optionally mapped to the QualityClass component of an MMS Named Variable of type
IndicationPointConfig with the following interpretation: NOQUALITY=0, QUALITY=1.

Validity
If present, maps to bits 2 and 3 (Validity_hi, Validity_lo) of the Flags CO ENT -with the
following values: VALID = 0, HELD=1, SUSPECT=2, NOTVALID=3.

CurrentSource
If present, maps to bits 4 and 5 (CurrentSource_hi, Curypén Flags
COMPONENT with the following values: TELEMETERED=0, GA NTERED=2,
ESTIMATED=3.

NormalSource
The NormalSource attribute may be optionally mapp
MMS Named Variable of type IndicationPoj
TELEMETERED=0, CALCULATED=1, [

Urce component of an
owing interpretation:

NormalValue
If present, maps to bit 6 (NormalValué¢
NORMAL=0, ABNORMAL=1.

TimeStampClass
Used in selecting the

may also be opfiona
Variable of typ ica
TIMESTAMP=1,

TimeStamp
If present, m

o (see above). The TimeStampClass attribute
neStampClass component of an MMS Named
ith the following interpretation: NOTIMESTAMP=0,

COVClass

Used\in* selecting the named type of the variable (see above). The COVClass attribute may
also,be optionally mapped to the COVClass component of an MMS Named Variable of type
IndicationPointConfig with the following interpretation: NOCOV=0, COV=1.

COVCounter

If present, maps to an MMS variable of type COV_Counter.

71.2 ControlPoint Object Mapping

ControlPointName
Maps to an MMS variable identifier (either VMD specific or Domain specific).
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ControlPointType
Used in selecting the named type of the variable. The type of the MMS variable is selected
according to the following criteria (all other combinations are invalid):

ControlPointType SetPointType Map to type:

COMMAND Not applicable Control_Command
SEFROINTF REAL Gontrol—Setpoint—Real
SETPOINT DISCRETE Control_Setpoint_Discrete

The ControlPointType attribute may also be optionally mapped to the ControlPointType
component of an MMS Named Variable of type ControlConfig with the following interpretation:
COMMAND=0, SETPOINT=1.

CommandValue
Maps to the value of an MMS variable of type Control_Command.

SetPointType
Used in selecting the named type of the variable (see above

SetpointRealValue
If present, maps to the value of an MM3"

SetpointDiscreteValue
If present, maps to the value of an MM

DeviceClass
The DeviceClass attrihute
MMS Named Variable 0
1=SBO.

P€d to the DeviceClass component of an
the following interpretation: 0=NONSBO,

CheckBackName
If present, maps tg"a iable of type SBO_CheckBackName.

State

If prese t COMPONENT of an MMS variable of type SBO with the
following ECTED=TRUE, NOTSELECTED=FALSE.

Timeout

If present-maps tothe TimeOut COMPONENT of an MMS variable of type SBO.

TagClass
The)TagClass attribute may be optionally mapped to the TagClass component of an MMS
Named Variable of type ControlConfig with the following interpretation: 1=DISCRETE,
2=REAL.

Tag

If present, maps to bits 0 and 1 (Tag_hi and Tag_lo) of the Flags COMPONENT of an MMS
variable of type Tag_Value with the following interpretation: NO-TAG=0, OPEN- AND-CLOSE-
INHIBIT=1, CLOSE-ONLY-INHIBIT=2.

State
If present, maps to bit 2 (Tag_state) of the Flags COMPONENT of an MMS variable of type
Tag_Value with the following interpretation: IDLE=0, ARMED=1



https://iecnorm.com/api/?name=f75a21d6d712062525a860bc9b9f5c5f

- 54 - 60870-6-802 O IEC:2002+A1:2005(E)

Reason
If present, maps to the Reason COMPONENT of an MMS variable of type Tag_Value.

71.3 Protection Event Mapping

This subclause defines the mapping of each attribute of the protection event model to MMS
types. In _general. protection events are mapped onto MMS variables. The recommended

method of generating protection event reporting is to include the MMS variables in a TASE.2
Data Set and have the Data Set reported using a Data Set Transfer Set with
DSTransmissionPars RBE True and DSConditions including ObjectChange True.

Name
The Name attribute is mapped to an MMS Named variable identifier. Note
uniquely identify both the protection device and the protection event type

he name must

ElapsedTimeValidity
The ElapsedTimeValidity attribute is mapped onto bit 0 apse :
SingleFlags or PackedFlags COMPONENT of the MMS vari B i ¢ protection
event, with the value 0 representing VALID and 1 representi

Blocked

The Blocked attribute is mapped onto bit 1 (Blocked) of the>Si ePlags or PackedFlags
COMPONENT of the MMS variable represent i event, with the value 0
representing NOTBLOCKED and 1 representi \

Substituted
The Substituted attribute is mapped nbstituted) of the SingleFlags or
PackedFlags COMPONE ‘ :
value 0 representing NOT

Topical
The Topical attribute i
COMPONENT g{}e ‘
representing TOPI

EventValidity
The EventVali
PackedF)a
value 0 <€epres

SOting VALI and 1 representing INVALID.

ProtectionCias
The ProtectionClassvattribute is used to select the type of MMS variable to represent the event.
The value-of SINGLE implies the use of a variable of type SingleProtectionEvent, and the
value ;effPACKED implies the use of a variable of type PackedProtectionEvent.

EventState
The EventState attribute is mapped to bits 6 and 7 (EventState_hi and EventState_lo) of the
SingleFlags COMPONENT of an MMS variable of type SingleProtectionEvent, with 1

denoting OFF, 2 denoting ON and 0 or 3 denoting INVALID.

EventDuration
The EventDuration attribute maps to the OperatingTime COMPONENT of an MMS variable of
type SingleProtectionEvent.

EventTime
The EventTime attribute maps to the EventTime COMPONENT of an MMS variable of type
SingleProtectionEvent.
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EventClass

The EventClass attribute is not mapped. The value of this attribute is implied by the identifier of
the MMS variable used to represent the packed protection event, and must be known and
agreed to by the involved parties.

StartGeneral
The S - I i . I it 0(G 1) of the E El ~OMPONENT of
MMS variable of type PackedProtectionEvent, with 0 representing NOSTART and 1
representing START.

StartPhase1
The StartPhase1 attribute is mapped to bit 1 (Phase1) of the EventFlags
MMS variable of type PackedProtectionEvent, with 0 representing
representing START.

PONENT of an
ART -and 1

StartPhase2
The StartPhase?2 attribute is mapped to bit 2 (Phase2) of the Event

MMS variable of type PackedProtectionEve
representing START.

StartEarth

MMS variable of type
representing START.

representing NOSTART and 1

StartReverse
(Reverse) of the EventFlags COMPONENT of
an MMS variabte ©® Event, with 0 representing NOSTART and 1

representing STARY.

DurationTime
The DurationN ki mapped to the OperatingTime COMPONENT of an MMS
variable of type Pac} ectionEvent.

TripGeneral

TheTripGeneral attribute is mapped to bit 0 (General) of the EventFlags COMPONENT
oftan MMS variable of type PackedProtectionEvent, with 0 representing NOTRIP and 1
representing TRIP.

L~ TripPhase1
The TripPhase1 attribute is mapped to bit 1 (Phase1) of the EventFlags COMPONENT
of an MMS variable of type PackedProtectionEvent, with 0 representing NOTRIP and
1 representing TRIP.

TripPhase2

The TripPhase2 attribute is mapped to bit 2 (Phase2) of the EventFlags COMPONENT
of an MMS variable of type PackedProtectionEvent, with 0 representing NOTRIP and
1 representing TRIP.
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TripPhase3

The TripPhase3 attribute is mapped to bit 3 (Phase3) of the EventFlags COMPONENT
of an MMS variable of type PackedProtectionEvent, with 0 representing NOTRIP and 1
representing TRIP.

OperatingTime
The OperatingTime attribute is mapped to the OperatingTime COMPONENT of an MMS

variable of type PackedProtectionEvent.

TripTime
The TripTime attribute is mapped to the EventTime COMPONENT of an MMS variable of type
PackedProtectionEvent.

7.2 Transfer Accounts Mapping
7.21 TransferAccount Mapping

Transfer Accounts are only visible through the Transfer Accoun{
mechanisms as defined in IEC 60870-6-503. The Trangfer wapped to a

¥hile the report is

Each of the classes of Transfer Aco mation and optionally one or
more associated lists of data C ListOfTransmissionSegment,
ListOfProfileValues, and ListOfPeriodicVak NF a are represented as follows:

ListOfLocalReference — s \ Vaviables, each named Reference_Num
and of type ReferenceN @ '
ListOfLocalReference.

For each time period reported, an MMS Named Variable Float_Array_XX, type
FloatArrayXX;

if integer values are being reported for the segment:

An MMS Named Variable Matrix_Id, type Matrixld for each integer quantity being
reported. These define the meaning of each ‘column’ of data;

if the report is to contain profile data:
For each Transmission Segment being reported:

An MMS Named Variable TA_Transmission_Segment_Profile, type
TATransmissionSegmentProfile

For each Profile Value being reported, an MMS Named Variable TA_Profile_Value,
type TAProfileValue;
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ListOfProfileValues — sequence of MMS Named Variables, each named TA_Profile_Value, and
of type TAProfileValue, for each element in the ListOfProfileValues.

ListOfPeriodicValues — sequence of the following MMS Named Variables. Note that each of the
FloatArray and IntegerArray variables below represents a distinct element in the
ListOfPeriodicValues:

ifffoatimgpoimt vatuesare beinmg reported for each period:
An MMS Named Variable Matrix_Id, type Matrixld for each floating point quantity being
reported. These define the meaning of each ‘column’ of data;

For each time period reported, an MMS Named Variable Float_Array_XX, type
FloatArrayXX;

if integer values are being reported for each period:
An MMS Named Variable Matrix_Id, type Matrixld for each
reported. These define the meaning of each ‘column’ of data

For each time period being reported, an MMS Named Vari
IntegerArrayXX

See 6.7 for further description of the use of the Matrix types

The order of reporting the MMS Named Variables regresenti nsfer Account shall be
as follows:

a) TAConditions_Detected variable (s

b) Request_Id variable, if the reports i ~ 3 Operation (see 7.1.5.1.2 of
IEC 60870-6-503);

c) the Transfer Account header variable (sge below fo
d) variables representing i L OC¥ '

f) variables representin or ListOfPeriodicValues.
The MMS Nam%ia le (ard i S ) representing the header information is selected
based on three at t xccount Object as defined in the following table:
TransmissionSeg{e\\O tion MMS Variable
INCLUDED /"N \| \ \PERIODIC TA_Segments_Periodic
NOTINCLUDED -\ | PERIODIC TA_NoSegments_Periodic
INCLUBED N\ AN\ PROFILE TA_Segments_Profile
NOTINCLUDED N\ PROFILE TA_NoSegments_Profile

Other combinatWattributes are not supported in the Transfer Account Object Model.

The MMS Named Variables used have the following types:

TA_Segments_Periodic type TASegmentsPeriodic
TA_NoSegments_Periodic type TANoSegmentsPeriodic
TA_ngmnn’rq_Prnfilp type TAQngmpanPrnfiln
TA_NoSegments_Profile type TANoSegmentsProfile

The specific mapping of the Transfer Account Object attributes is as follows:

TransferAccountReference
Maps to the TransferAccountRef COMPONENT of an MMS Variable of type
TASegmentsPeriodic, TANoSegmentsPeriodic, TASegmentsProfile, or TANoSegmentsProfile.
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SendUtility

Maps to the SendUtility COMPONENT of an MMS Variable of type TASegmentsPeriodic,
TANoSegmentsPeriodic, TASegmentsProfile, or TANoSegmentsProfile. Coding of specific
values is determined by agreement between client and server.

ReceiveUtility

[ Maps to the RecvUtility COMPONENT of an MMS Variable of type TASegmentsPeriodic, | |
TANoSegmentsPeriodic, TASegmentsProfile, or TANoSegmentsProfile. Coding of specific
values is determined by agreement between client and server.

SellingAgent
Maps to the SellingUtility COMPONENT of an MMS Variable of type TASegmentsPeriodic,
TANoSegmentsPeriodic, TASegmentsProfile, or TANoSegmentsProfile. Coding ef specific
values is determined by agreement between client and server.

BuyingAgent

Maps to the NumberQO
TASegmentsPer@,
Variables, each named Reference_Num and of type

ReferenceNu . e MMS Named Variable reference in the report for each
entry in the 3 erehce. The number of Reference_Num references in the report
shall agree wi V3 umberOfLocalReference attribute.

Name
Maps to the.\Name \COMPONENT of an MMS Variable of type TASegmentsPeriodic,
TANoSegmehntsPeriogdic, TASegmentsProfile, or TANoSegmentsProfile. If the Name

attribute is-not present, the Name COMPONENT shall be the NULL string.

TransmissionSegmentOption
Not mapped, but used in selection of the data type of the MMS Variables (see above).

| " NumberOfTransSegments
Maps to the NumberSegments COMPONENT of an MMS Named Variable of type

TASegmentsPeriodic, or TASegmentsProfile.

ListOfTransmissionSegment
Represented as a sequence of MMS Named Variables in the report. For each entry in the
ListOfTransmissionSegment:
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a) Report the segment definition parameters. If the report is to contain periodic data, then
for each Transmission Segment being reported, report the segment definition parameters
as the values of an MMS Named Variable with name TA_Transmission_Segment and
type TATransmissionSegment (See 7.2.2.1 for details of this mapping). [f the report is
to contain profile data, then for each Transmission Segment being reported, report file
segment def|n|t|on parameters as the values of an MMS Named Variable W|th name

7.2.2.2 for detalls of thls mappmg)
b) Report the data for the segment:

If the report is to contain periodic data, then for each time period:

If any of the values being reported for the segment are of type floating point:

with name Matrix_Ild and type Matrixld

For each time period reported, report the floati i for the time
period relating to this segment in an MMS_Nsg Qi with the name
Float_Array_XX and type FloatArrayX is \arge enough to
contain all of the floating point values

intéger values for the time period
Named Variable with the name
ayXX, where XX is large enough to

PeriodResol
Maps to (‘the eriodResolution COMPONENT of an MMS Variable of type
TASegmentsPeriodic, or TANoSegmentsPeriodic.

NumberOfPeriods
Maps to the NumberPeriods COMPONENT of an MMS Variable of type
TASegmentsPeriodic, or TANoSegmentsPeriodic.

ListOfPeriodicValues
Represented as a sequence of MMS Named Variables in the report. For each entry in the
ListOfPeriodicValues:

a) if floating point values are being reported:

Report the identifiers of the floating point values as the values of an MMS Named
Variable with name Matrix_Ild and type Matrixld;

For each period report the values as the values of an MMS Named Variable with the
name Float_Array_XX, where XX is large enough to contain all of the floating point
values;
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b) if integer values are being reported:

Report the identifiers of the integer values as the values of an MMS Named Variable
with name Matrix_Id and type MatrixId;

For each period report the values as the values of an MMS Named Variable with the
name Integer_Array_XX, where XX is large enough to contain all of the integer values.

—_ NumberOofProfiles
Maps to the NumberOfProfiles COMPONENT of an MMS Variable of type TASegmentsProfile,
or TANoSegmentsProfile.

ListOfProfileValues
Maps to a sequence of MMS Named Variables, each named TA_Profile/Vaiue, and of type
TAProfileValue, for each element in the ListOfProfileValues. The numbeg _Profile_Value
references in the report shall agree with the value of the NumberOfProfi i

7.2.2 TransmissionSegment Mapping
7.2.21 TATransmissionSegment

Each TransmissionSegment object maps to a sequence © griables. The first
variable has name TA_Transmission_Segment and 3 ijssionSegment, and
provides the parameters (reference identifiers, in int svy for the segment. The
remainder of the variables depend on the data(types of being reported for each

Maps to the UtilWheeli NT of an MMS Named Variable with name
TA_Transmissiaq s

UtilPaying
If prese aying COMPONENT of an MMS Named Variable with name

ent and type TATransmissionSegment.

Maps to (the TransmissionSegType COMPONENT of an MMS Named Variable with name
TA_Transmission_Segment and type TATransmissionSegment. The value is coded as
follows: 0=DIRECT, 1=INONLY, 2=OUTONLY, 3=INOUT.

Utilln
If present, maps to the Utilln COMPONENT of an MMS Named Variable with name

T A _Transmission—Segmentandiype TATransmissionSegment-

InterchangePtin
If present, maps to the InterchangePtin COMPONENT of an MMS Named Variable with name
TA_Transmission_Segment and type TATransmissionSegment.

UtilOut
If present, maps to the UtilOut COMPONENT of an MMS Named Variable with name
TA_Transmission_Segment and type TATransmissionSegment.
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InterchangePtOut
If present, maps to the InterchangePtOut COMPONENT of an MMS Named Variable with
name TA_Transmission_Segment and type TATransmissionSegment.

InterchangePt
If present, maps to the InterchangePt COMPONENT of an MMS Named Variable with name

— TA Transmission—Segmentandtype TATransmissionSegment

NumberFloatids
The number of Float Ids in the ListOfSegmentData for this TransmissionSegment.

Numberintegerlds
The number of Integer Ids in the ListOfSegmentData for this Transmissio

ListOfSegmentData
Mapped to MMS Named Variables of type Matrixld, FloatArray:
as defined above.

7.2.2.2 TATransmissionSegmentProfile

Each Profile TransmissionSegment object maps gf MMS Named
Variables. The first variable has name TA_Tra issi : nt_Profile and type
TATransmissionSegmentProfile, and provide
interchange points, etc.) for the segment. =Yla(e e varjables depend on the data

Maps to the Transmissio : \ name

UtilWheeling Q
Maps to the Uti

TA_Transmission

name

UtilPaying
Paying COMPONENT of an MMS Named Variable with name
t_Profile and type TATransmissionSegmentProfile.

TransmissionSeg
Maps to ‘the TransmissionSegType COMPONENT of an MMS Named Variable with name
TA_Transmission_Segment_Profile and type TATransmissionSegmentProfile. The value
is coded as follows: 0=DIRECT, 1=INONLY, 2=OUTONLY, 3=INOUT.

Utilln
If prpcpnf maps to the Utilln COMPONENT of an MMS Named Variabhle with name

TA_Transmission_Segment_Profile and type TATransmissionSegmentProfile.

InterchangePtin
If present, maps to the InterchangePtin COMPONENT of an MMS Named Variable with name
TA_Transmission_Segment_Profile and type TATransmissionSegmentProfile.
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UtilOut
If present, maps to the UtilOut COMPONENT of an MMS Named Variable with name
TA_Transmission_Segment_Profile and type TATransmissionSegmentProfile.

InterchangePtOut
If present, maps to the InterchangePtOut COMPONENT of an MMS Named Variable with

name TA_lransmission_segment_FProtile and type IAlransmissionsegmentProfile.

InterchangePt
If present, maps to the InterchangePtin COMPONENT of an MMS Named Variable with_name
TA_Transmission_Segment_Profile and type TATransmissionSegmentProfj

NumberProfileValues
The number of ProfileValue objects in the ListofSegmentData for thi

ListOfSegmentData
Mapped to MMS Named Variables of type ProfileValue as

7.2.3 ProfileValue Mapping

RampStartTime
Maps to the RampStartTime COM

Named Variable with name

RampDuration
Maps to the RampDufation

ProfilePrice {>
Maps to the ofife

MMS Named Variable with name

MMS Named Variable with name

ProfileEnergy
If present, maps to the ProfileTarget COMPONENT of an MMS Named Variable with name
TA_Profile_Value and type TAProfileValue.

ProfileCapacity
If present, maps to the ProfileTarget COMPONENT of an MMS Named Variable with name

TA_Profile_Value and type TAProfileValue.

ProfileOther
If present, maps to the ProfileTarget COMPONENT of an MMS Named Variable with name
TA_Profile_Value and type TAProfileValue.
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7.2.4 AccountRequest Mapping

The AccountRequest object model maps to an MMS variable of type AccountRequest. The
attributes map as:

AccountRequestName
Maps to the identifier of the MMS variable being written to generate the request.

TransferAccountReference
Maps to the ReferenceTar COMPONENT of an MMS variable of type AccountRequest.

StartTime
Maps to the StartTime COMPONENT of an MMS variable of type Account

equest.

Duration

TaConditionsRequested
Maps to the TaConditionsRequested CO
AccountRequest.

MMS variable of type

7.3 Device Outage Mapping

e object model to MMS types. The
Device Outage model is ariable for transmission using MMS

Information Reports.

The Device Outage obj
but only mstan
Variables used to

Reports, and retur

Outage eveny,
Activit“
N
NEWPLAN \ DONewRevSched DO_New_Sched
REVISE N DONewRevSched DO_Rev_Sched
CANCEL DOCancel DO_Cancel
ACTUAL DOActual DO_Actual

OutageReferenceld
Maps to the OutageReferenceld component of the selected data type.

OwningUtilitylD
Maps to the OwningUtilityld component of the selected data type.

Timestamp
Maps to the TimeStamp component of the selected data type.

StationName
Maps to the StationName component of the selected data type.
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DeviceType

Maps to the DeviceType component of the selected data type, with the following interpretation:
1=GENERATOR, 2=TRANSFORMER, 3=CAPACITOR, 4=TRANSMISSION_CIRCUIT,
5=BREAKER_SWITCH, 6=INDUCTOR, 0=OTHER.

DeviceName

_hAa_p_g_tQ_th_e_D_eﬂcgNa_m_e component of the selected data type

DeviceNumber
Maps to the DeviceNumber component of the selected data type.

DeviceRating
Maps to the DeviceRating component of the selected data type.

ActivityDateAndTime
Maps to the ActivityDateAndTime component of the selected dgta type.

Activity
Used in selecting the MMS Named Variable and type used_i

PlanType

PlannedCloseOrinSe
Maps to the Planned(

OutagePeriod
Maps to the Oute
following interpreta

%/ 0=FORCED, 1=MAINTENANCE, 2=PARTIAL, 3=ECONOMY,
QRCED, 6=0THER.

4=UNPLANNED, 5=F

OutageAmountType
Maps) 10’ the OutageAmountType of an MMS Named Variable of type DONewRevSched, with
the following interpretation: 0=PARTIAL, 1=FULL.

Amount
If present., maps to the Amount component of an MMS Named Variable of type

DONewRevSched.

UpperOperatingLimit
If present, maps to the UpperOperatingLimit component of an MMS Named Variable of type
DONewRevSched.

LowerOperatingLimit
If present, maps to the LowerOperatingLimit component of an MMS Named Variable of type
DONewRevSched.
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Class
If present, maps to the Class component of an MMS Named Variable of type DONewRevSched
with the following interpretation: 0=OUTSERVICE, 1=INSERVICE.

Action

If present, maps to the Action component of an MMS Named Variable of type DOActual with
the fnllnwing intprlnrptnfinn- 0=TRIPPED 1=0QFFLINE _2=0ONLINE_3=0PEN _4=C| QSE

Affected Amount
If present, maps to the AffectedAmount component of an MMS Named Variable of type
DOActual.

Comments
Maps to the Comments component of the selected data type.

OutageEffect
Maps to the OutageEffect component of the selected data types

7.4 Information Buffer Mapping

The Information Buffer object maps onto two MMS
type InfoMessHeader, and contains the global i
variable is of type InfoBufXX, where is |a
mapping of the attributes is as followss

InfoReference
Maps onto the InfoReference COMP NT
InfoMessHeader. %
LocalReference
Maps onto the Loca
InfoMessHeada@

Messageld
Maps onto theé
InfoMessHeater.

MMS Named Variable of type

ONENT of an MMS Named Variable of type

MPONENT of an MMS Named Variable of type

Size
Maps onto

InfoStream
Maps onte.an MMS Named Variable of type InfoBufXX, where XX is large enough to hold all of
the data: Note that XX can be larger, since the Size attribute determines how much of the
buffet is actually valid.

7.5 Power Plant Mapping

7.5.T _ Availability Report Mapping

The MMS Named Variable (and its MMS Type) representing the Availability Report is selected
based on the Availability Status attribute of the Availability Report Object. If the Availability
Status attribute is AVAILABLE, the report maps onto an MMS Named Variable of name
Available and type Available. If the Availability Status attribute is UNAVAILABLE, the report
maps onto an MMS Named Variable of name UnAvailable and type UnAvailable.

The Availability Report objects are mapped to a sequence of one or more MMS Named
Variables, but only instantaneously while the report is being generated.
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Each of the MMS Named Variables used to map the Availability Report object model are only
used in MMS Information Reports, and return the MMS Access Result OBJECT-ACCESS-
DENIED when read or written.

The remainder of the object attributes map as follows:

—AvatlabilityReferenecelb

Maps to the AvailabilityReferenceld COMPONENT of an MMS Named Variable of the
selected name and type.

Timestamp
Maps to the Timestamp COMPONENT of an MMS Named Variable of the selected

PlantReferencelD
Maps to the PlantReferencelD COMPONENT of an MMS Named
name and type.

selected

UnitID

StartDateAndTime
Maps to the StartDateAndTime CO
name and type.

StopDateAndTime
Maps to the StopDat

name and type. C

Duration
Maps to the Duraf
type.

f an MMS Named Variable of the selected name and

Economiclmpact
Maps te_bit 0 of the Impact COMPONENT of the MMS Named Variable of type Available with
the following interpretation: 1=YES, 0=NO.

Pricelmpact
If present, maps to the Pricelmpact COMPONENT of the MMS Named Variable of type
Available. If bit 0 of the Impact COMPONENT is NO, the Pricelmpact COMPONENT shall

be ignored.

RampRatelmpact
Maps to bit 1 of the Impact COMPONENT of the MMS Named Variable of type Available with
the following interpretation: 1=YES, 0=NO.
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MaxRampRateUp

If present, maps to the MaxRampRateUp field within the Ramplmpact COMPONENT
of the MMS Named Variable of type Available. If bit 1 of the Impact COMPONENT is
NO, the MaxRampRateUp COMPONENT shall be ignored.

MaxRampRateDown

[T present, maps 1o the MaxRampRateDown field within the RampImpact COMPONENT of
the MMS Named Variable of type Available. If bit 1 of the Impact COMPONENT is NO, the
MaxRampRateDown COMPONENT shall be ignored.

Capacitylmpact
Maps to bit 2 of the Impact COMPONENT of the MMS Named Variable o
the following interpretation: 1=YES, 0=NO.

e~Available with

Each of the following attributes (if present) map into fields
COMPONENT (type UnitCapacity) of the MMS Named Variable

mpact
bit 2 of

shall be ignored.

: bit 0=1 implies
bit 1 = 1 implies BOTH.

nitCe aclty If bit 1 of the CapacityClass COMPONENT is not = 1,
NetMaxCapacity shall be ignored.

NetMinCapacity

If present, maps onto the NetMinCapacity COMPONENT of the type
UnitCapacity. If bit 1 of the CapacityClass COMPONENT is not = 1,
the NetMinCapacity shall be ignored.

Each of the following attributes (when present) map into fields within the Availability
COMPONENT (type AvailabilityClass) of the MMS Named Variable of type Available:

TypeOfAvailability

Maps to bit 0 of the AvailFlags COMPONENT of the type
AvailabilityClass with the following interpretation: 0=STANDBY,
1=ONLINE.

TimeToOnline

Maps to the TimeToOnline COMPONENT of the type AvailabilityClass.
If bit 1 of the AvailFlags COMPONENT of the type AvailabilityClass
is 1, this attribute shall be ignored.
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LFC
Maps to bit 1 of the AvailFlags COMPONENT of the type
AvailabilityClass with the following interpretation: 0=NO, 1=YES.

Dispatchable
Maps to bit 2 of the AvailFlags COMPONENT of the type
AvailabilityClass—with—the following interpretation0=NOQ _4=YES I

bit 1 of the AvailFlags COMPONENT of the type AvailabilityClass is
0, this attribute shall be ignored.

Regulating
Maps to bit 3 of the AvailFlags COMPONEN
AvailabilityClass with the following interpretation:

of the -type

0, this attribute shall be ignored.

Manually_Loaded
Maps to bit 4 of the AvailFlag
AvailabilityClass with the following<
of the AvailFlags COMPONEN
attribute shall be ignored.

of the type
O, 1=YES. If bit 1

ReasonForNo
Maps to
AvailabilityClass
1=UNSTABLE.

PONENT of the type
interpretation: 0=STARTUP,

7.5.2

The MMS Named Variable (and its MMS Type) representing the Real Time Status Report is
selected based on the Availability Status attribute of the Real Time Status Object. If the
Availability Status attribute is AVAILABLE, the report maps onto an MMS Named Variable of
name Status_Available and type StatusAvailable. If the Availability Status attribute is
UNAVAILABLE, the report maps onto an MMS Named Variable of name Status_UnAvailable
and type StatusUnAvailable.

The Real Time Status objects are mapped to a sequence of one or more MMS Named
Variables, but only instantaneously while the report is being generated. Each of the MMS
Named Variables used to map the Real Time Status object model are only used in MMS
Information Reports, and return the MMS Access Result OBJECT-ACCESS-DENIED when
read or written.
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The remainder of the object attributes map as follows:

AvailabilityReferencelD
Maps to the AvailabilityReferencelD COMPONENT of an MMS Named Variable of the
selected name and type.

Timestamp
Maps to the Timestamp COMPONENT of an MMS Named Variable of the selected name and
type.

PlantReferencelD
Maps to the PlantReferencelD COMPONENT of an MMS Named Variab
name and type.

the. selected

UnitID
Maps to the UnitID COMPONENT of an MMS Named Variable g

Availability Status
The Availability Status attribute is used in the select]
Named Variable representing the report.

MaxRampRateUp
If present, maps to the MaxRampRa

MaxRampRateDown
If present, maps to the Ma
MMS Named Variable of

Each of the follgwing
COMPONENT (@

apacity with the following interpretation: bit 0=1 implies
bit 1 = 1 implies NET, both bit 0 and bit 1 = 1 implies BOTH.

ssMaxCapacity
If”present, maps onto the GrossMaxCapacity COMPONENT of the
type UnitCapacity. If bit 0 of the CapacityClass COMPONENT is
not = 1, the GrossMaxCapacity shall be ignored.

GrossMinCapacity

If present, maps onto the GrossMinCapacity COMPONENT of the
type UnitCapacity. If bit 0 of the CapacityClass COMPONENT is
not = 1, the GrossMinCapacity shall be ignored.

NetMaxCapacity

If present, maps onto the NetMaxCapacity COMPONENT of the type
UnitCapacity. If bit 1 of the CapacityClass COMPONENT is not = 1,
the NetMaxCapacity shall be ignored.

NetMinCapacity

If present, maps onto the NetMinCapacity COMPONENT of the type
UnitCapacity. If bit 1 of the CapacityClass COMPONENT is not = 1,
the NetMinCapacity shall be ignored.
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Each of the following attributes (when present) map into fields within the AvailabilityStatus
COMPONENT (type AvailabilityClass) of the MMS Named Variable of type StatusAvailable:

TypeOfAvailability
Maps to bit 0 of the AvailFlags COMPONENT of the type

AvailabilityClass with the following interpretation: 0=STANDBY,
1=QNLINE

TimeToOnline
Maps to the TimeToOnline COMPONENT of the type AvailabilityClass..|f
bit 1 of the AvailFlags COMPONENT of the type AvailabilityClass
is 1, this attribute shall be ignored.

LFC
Maps to bit 1 of the AvailFlags CO
AvailabilityClass with the following interp

Dispatchable
Maps to bit 2 of the AvailFla

3 COMPONENT of the type
ing interpretation: 0=NO, 1=YES. If
PENT of the type AvailabilityClass

the ReasonForNoLFC COMPONENT of the type
ilityClass with the following interpretation: 0=STARTUP,
NSTABLE. If bit 1 of the AvailFlags COMPONENT of the type
AvailabilityClass is 1, this attribute shall be ignored.

ReasonForUnavailable

Maps .to.‘the ReasonForUnavailable COMPONENT of the MMS Named Variable of type
StatusUnAvailable with the following interpretation: 0=FORCED, 1=SCHEDULED,
2=TESTING, 3=EQUIPMENT.

ProvidingReserve

able) with the following interpretation: 0=NO, 1=YES.

StatusAvailable or StatusUnAvail
7.5.3 Forecast Mapping

The Forecast Report Object is mapped onto an MMS Named Variable with name Forecast and
type Forecast.
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The Forecast objects are mapped to a sequence of one or more MMS Named Variables, but
only instantaneously while the report is being generated. Each of the MMS Named Variables
used to map the Forecast object model are only used in MMS Information Reports, and return
the MMS Access Result OBJECT-ACCESS-DENIED when read or written.

The object attributes map as follows:

ForecastScheduleReferencelD
Maps to the ForecastScheduleReferencelD COMPONENT of an MMS Named Variable named
Forecast.

PlantReferencelD
Maps to the PlantReferencelD COMPONENT of an MMS Named Variablé

UnitID
Maps to the UnitID COMPONENT of an MMS Named Variable na

ForecastType
Maps to the ForecastType COMPONENT of an MMS _N amed Forecast with
the following interpretation: bit 0 set to 1 for GENERA i 1 for RESERVE, both

bits 0 and 1 set to 1 for BOTH.

StartTime

PeriodResolution
Maps to the PeriodResol

NumberOfPeriods
Maps to the NumberO

ListOfForecasts
Represented as a
ListOfForecasts:

c) report the)identifief of the integer value LFC_Code as the value of an MMS Named Variable
with name Matrix_Ild and type Matrixld;

d) ferveach time period being reported, report the LFC_Code value as the value of an MMS
Named Variable with name Integer_Array_1 and type IntegerArray1.

7.5.4 Curve Mapping

o O la 4 alt £ DMNAMAC Al ol \.L H lal Tl £ ' H lal L
VUTVT UUJTLLS dTT TTTadpypCuU U da STUUTTILVT UT IVIVIio INdITITU vV ariaviTo. TTIT 1ol vdiTtaulc (T1aliic
Curve, type Curve) defines the global information about the curve: name, reference identifiers,
curve type, and number of curve segments. Each segment of the curve is represented as:

a) an MMS Named Variable (name Curve_Segment, type CurveSegmentDescription);

b) an MMS Named Variable (name Float_Array_XX, type FloatArrayXX, where XX is the
number of coefficients used to describe the curve segment.
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The Curve objects are mapped to a sequence of one or more MMS Named Variables, but only
instantaneously while the report is being generated. Each of the MMS Named Variables used to
map the Curve object model are only used in MMS Information Reports, and return the MMS
Access Result OBJECT-ACCESS-DENIED when read or written.

The curve attributes map as follows:

CurveName
Maps to the CurveName COMPONENT of an MMS Named Variable of type Curve.

PlantReferencelD
Maps to the PlantReferencelD COMPONENT of an MMS Named Variable 6

UnitID

NumberOfSegments
Maps to the NumberOfSegments COMPONENT o

SequenceOfCurveSegmentDescript
Maps to an MMS Named Variable of nam
The mapping of the curve segment attrib

Order
Maps to the Order COMPON

LowRange
Maps to the< ;?N 3
CurveSegmentDescfi

HighRange
Maps to

Mafiable of type CurveSegmentDescription.

of an MMS Named Variable of type
COMPONENT of an MMS Named Variable of type

Maps to the elements\of an MMS Named Variable of type FloatArrayXX, where XX is the value
of the Order attributes

7.6 - “General Data Report Mapping

General Data Reports are only visible through the Transfer Account Reporting mechanism as
defined in IEC 60870-6-503. The General Data Reports are mapped to a sequence of one or
more MMS Named Variables but only instantaneously while the report is being generated.

Each C-F I-kC MMS Naomod \/oriabhlac ion d m-a tha Gonora L Dot Doanart ohinat adael -ora

1o 0 mo
MMSNemedMarablesusedto-mapthe-Gereral DataRepoert-obicetmedelare
only used in the MMS Information Reports and return the MMS Access Result
OBJECT_ACCESS_DENIED when read or written.

Each General Data Report contains header information and optionally one or more associated
lists (ListOfLocalReference, ListOfFloatingPoint1Values, ListOfFloatingPoint2Values, ListOf
Integer1Values, ListOfinteger2Values, ListOfText1Values, ListOfText2Values). The list of data
is represented as follows:
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ListOfLocalReference — sequence of MMS Named Variables, each named Reference_Num
and of type ReferenceNum. There shall be one MMS Named Variable for each entry in the
ListOfLocalReference.

ListOfFloatingPoint1Values/ListOfFloatingPoint2Values — sequence of the following MMS
Named Variables. (Note that each of the FloatArray variables below represents a distinct
element in the | istOfFloatingPoint1Values or the | istOfFloatingPoint?2Values.)

An MMS Named Variable Matrix_Id, type Matrixld for each floating point quantity being
reported. These defined the meaning of each column of floating point data.

An MMS Named Variable Float _Array_XX, type FloatArrayXX.

ListOfinteger1Values/ListOfinteger2Values — sequence of the following ariables.
(Note that each of the IntegerArray variables below represents (a Wi [ in the

The order of rep@ f ’ bles representing the GeneralDataReport shall be
as follows:

e) Variables representing the ListOfFloatingPoint1Values, if any
f) Variables representing the ListOfFloatingPoint2Values, if any
g)\Variables representing the ListOflnteger1Values, if any
h) Variables representing the ListOflnteger2Values, if any

i) Variables representing the | istOfText1Values, if any

j) Variables representing the ListOfText2Values, if any
The specific mapping of the General Data Report object attributes are as follows:
GeneralDataReportReferenceNumber

Maps to the GeneralDataReportReferenceNumber COMPONENT of an MMS Variable of type
GeneralDataReport.
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ReportName
Maps to the ReportName COMPONENT of an MMS Variable of type GeneralDataReport.

ReportDateAndTime
Maps to the ReportDateAndTime COMPONENT of an MMS Variable of type
GeneralDataReport.

TransactionCode
Maps to the TransactionCode COMPONENT of an MMS Variable of type GeneralDataReport;

NumberOfLocal Reference
Maps to the NumberOfLocalReference COMPONENT of an MMS
GeneralDataReport.

Vatiable .of, type

ListOfLocalReference

NumberOfFloatingPoint1
Maps to the NumberOfFloatingPoint1 CQf
GeneralDataReport.

NumberOfFloatingPoint1Rows

ListOfFIoatingl@1
Report thevide

NumberOfFloatingPoint2Rows
Maps,to the NumberOfFloatingPoint2Rows COMPONENT of an MMS Variable of type
GeneralDataReport.

ListOfFloatingPoint2Values
Represented as a sequence of MMS Named Variables in the report. For each entry in the

ListOfFloatingPoint2Values:

Report the identifiers of the floating point values as the values of an MMS Named
Variable with name Matrix_Ild and type Matrixld;

For each row report the values as the values of an MMS Named Variable with the name
Float_Array_XX, where XX is large enough to contain all of the floating point values.

NumberOfinteger1
Maps to the NumberOfintegerf COMPONENT of an MMS Variable of type GeneralDataReport.
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NumberOfinteger1Rows
Maps to the NumberOfintegeriRows COMPONENT of an MMS Variable of type
GeneralDataReport.

ListOfinteger1Values
Represented as a sequence of MMS Named Variables in the report. For each entry in the

—ListOflntegeriValues.

Report the identifiers of the integer values as the values of an MMS Named Variable
with name Matrix_Id and type MatrixId;

For each row report the values as the values of an MMS Named Variable with the name
Integer_Array_XX, where XX is large enough to contain all of the floating point valuges.

NumberOfinteger2
Maps to the NumberOfinteger2COMPONENT of
GeneralDataReport.

an

NumberOfinteger2Rows
Maps to the NumberOfinteger2Rows COMPONENT of ‘ ariable of type
GeneralDataReport.

ListOfinteger2Values
Represented as a sequence of MMS Named %
LlstOfInteger1VaIues

NumberOfText1
Maps to the Num

NumberOfText1Ro
Maps to the N

name‘Matrix”’ld and type Matrixld;

For each row report the values as the values of an MMS Named Variable with the name
Text32_Array_XX, where XX is large enough to contain all of the floating point values.

NumberOfText2
Maps to the NumberOfText2COMPONENT of an MMS Variable of type GeneralDataReport.

NumberOfText2Rows
Maps to the NumberOfText2ZRows COMPONENT of an MMS Variable of type
GeneralDataReport.

ListOfText2Values
Represented as a sequence of MMS Named Variables in the report. For each entry in the
ListOfText2Values:
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Report the identifiers of the text values as the values of an MMS Named Variable with
name Matrix_Ild and type Matrixld;

For each row report the values as the values of an MMS Named Variable with the name
Text32_Array_XX, where XX is large enough to contain all of the floating point values.

7.7 General Data Response Mapping

The General Data Response Object is mapped onto an MMS Named Variable with name
General_Data_Response and type GeneralDataResponse.

The General Data Response objects are mapped to a sequence of one or more MMS Named
Variables, but only instantaneously while the report is being generated. Each of the\MMS
Named Variables used to map the General Data Response object model afe only used’in’ MMS
Information Reports, and return the MMS Access Result OBJECT- IED when
read or written.

Each General Data Response object contains header A i optionally
ListOfLocalReference, where:

ListOfLocalReference.

The specific mapping of the General Data

ReportReferenceNumber
Maps to the ReportReferenceNu
GeneralDataResponse.

ReportName
Maps to the ReportNa

ReportTimeSta@
Maps to the ReportTinie

Maps to the ResponseData COMPONENT of an MMS Variable of type GeneralDataResponse

ResponseCode
Maps-to'the ResponseCode COMPONENT of an MMS Variable of type GeneralDataResponse.

ResponseText
Maps to the ResponseText COMPONENT of an MMS Variable of type GeneralDataResponse.

8 Use of Supervisory Control Objects

The Supervisory Control object models (IndicationPoint and ControlPoint) are generic in nature
in that more than one type of device can be represented with these object models. This clause
provides the allowable uses of these object models to represent real devices. However, it is
recognized that this list may not be exhaustive. If a new device is defined in the future that
requires different semantics (i.e. interpretations) that cannot be mapped into the existing list,
then implementers can add new semantics as long as they do not conflict with the existing
semantics assigned to values in this section.
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