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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
1) Thg IEC (International Electrotechnical Commission) is a worldwide organization stanar'zatl comprising
all| national electrotechnical committees (IEC National Committees). The obje omote
international co-operation on all questions concerning standardization in the el elds. To
this end and in addition to other activities, the IEC publishes Internationa tion is
enfrusted to technical committees; any IEC National Committee inte ith may
pafticipate in this preparatory work. International, governmental and~pon overn iaising
with the |IEC also participate in this preparation. The IEC collaborateg S zation
for] Standardization (ISO) in accordance with conditions deter e two

ordanizations.

2) Thg formal decisions or agreements of the IEC on technical ifle, an
international consensus of opinion on the relevant subje htation
from all interested National Committees

3) Thge documents produced have the form oRrecomm e form
of |standards, technical specifications, teckt ptional
Committees in that sense.

4) In |order to promote international unificatin IEC Natjona Com wittees undertake to apply IEC Internptional
Stg e 8 eir national and regional standardg. Any
div ational or regional standard shall be klearly
indicated in the latter

5) Thge IEC provides no mfaxki K incl its approval and cannot be rendered responsible for any
equipment declared to he i

6) Attention is dra elements of thls International Standard may be the gubject
of patent rights. ¥ {

Interr e 57:

Powe

This p tes a

technjica

The t based on the following documents:

FDIS Report on voting
57/575/FDIS 57/583/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

Annex A is for information only.

The committee has decided that the contents of this publication will remain unchanged
until 2004. At this date, the publication will be:

reconfirmed;

withdrawn;

repl

aced 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
a copy of every attribute of an object instance.

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;
exterlsions or additional models may be necessary for two systems to exchange datp not
defingd within this standard.

It is By definition that the attribute values (i.e. data) are managed b ce) of
an opject instance. The method of acquiring the values are im ndent;

there

The potation of the object modelling used for the object

IEC 6
servi
know|

Claug
inten

fore accuracy is a local matter.

basic

y are

Clauge 6 defines a set of MMS type d § 9 exchanging the values of instances
of the defined object models, It is i | ot all attributes of the object mjpdels
are npapped to types. Sof simply to define the processing required
by thp owner of the data aw between control centres. Other attriputes
are uped to determine jthe specifi variables used for the mapping, and therefore
do not appear asrexcha q es. A single object model may also be mgpped
onto [several di ‘ iabls a on the type of access and the TASE.2 seivices
requifed.

Claug stances of each object type MMS variables and npmed
varia ke exchange.

Clauge 8 i devicexspecific codes and semantics to be used with the general objegts.
An i is included which describes some typical interchange scheduling
scengrios,.along withthe use of TASE.2 objects to implement the schedule exchange.
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TELECONTROL EQUIPMENT AND SYSTEMS -
Part 6-802: Telecontrol protocols compatible with

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

This |part of IEC 60870 specifies a method of exchanging time- critic

controk céentre| data
S k. |t

contdins provisions for supportmg both centralized and distributed archj \ ndard
incluges the exchange of real-time data indications, control gpere ime_ seri data,

sche

2 N

The fi
dated
the r¢g

IEC 4
Secti

IEC
comp
and f

ISO
Part

ISO
Part

3

For t

dated\refe
ferenced document (including a mants i

p506-1:200

Ne purposes 0
applyl

it. For
ition of

Part 5: Transmission protogols —

50870-6-503:2002, 7 ¢ )i gystems — Part 6: Telecontrol projocols
atible with I1ISO s 3 1

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

4 Abbreviations

For the purposes of this part of IEC 60870, all the abbreviations defined in the above
referenced standards apply.
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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.

Fundamental to SCADA systems are two key functions: control and 'n|c ion.Nhe cpntrol
functlon is associated with the output of data whereas the indication 3 fated with
the imput of data. A more recent concept that is finding usage is\the\contrehang indig¢ation
functjon where data output may also be input (i.e. bi-directional),

The previous identified functions within SCADA systemsg apped to\ point equipment
(point). The primary attribute of a point is the data value - SCAI S defihe three types of
data for points: analog, digital and state.

The assomatlon of one or more points ogether Is & reseqt devices. For example, a
break ‘ dicat on point. The control point
repre point
repre o] SCADA data exchange| (e.g.
contr master, etc.), additional data is|often

assodi i i . i oint data is often exchanged to defined whether thg data
is vali 3 from alternate sources, quality|often
identifi . : &t control is associated with Control Roints
for rrt]( S fRom.one /source. Two other informative data vilues
are: . The time stamp, when available, details when a

data g counter, when available, detalls the number of

chan

From ary object models required are: Indication Point] and
Cont tValue, Quality, Select-Before-Operate, Time Stamp} and
Chan e of V guired to meet the desired functionality for data exchangd. The

represeil a devi i implements a control function with a status indication as fo its

succegss/fai Mhe\combined logical model will result in the same logical attributes, and map
onto the sameMMS types as the independent models.

5.1.1 IndicationPoint Object

An IndicationPoint 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, NOCOV)
Constraint: COVClass = COV

Attribute: COVCounter

PoinfName
The FPointName attribute uniquely identifies the object/
Poin{Type
The PointType attribute identifies th wing:
REAL, STATE, DISCRETE.
PointRealValue
The gurrent value of the Indh
Poin{StateValue
The qurrent value of th
Point DiscreteV@
The gurrent value ¢
Qual|tyClass
The QualityClass QUALITY if the object instance has any of the quality attriputes
(Valigity,/Surrents ormalValue), and takes the value NOQUALITY if none ¢f the
attribptes.are prese
Validity
The Validity attribute’specifies the validity or quality of the PointValue data it is associated with.
Thesg.are based 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 value is questionable. Interpretation is local
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
CALCULATED The data value was calculated based on other data values
ENTERED The data value was entered manually

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

NornmjalSource
The NormalSource attribute specifies the normal source of the PointValue (data i\is asso¢iated

with as follows:
NormalSource Description (\ &
TELEMETERED The data value is normally received from a telemyé\‘eq§'\te \
CALCULATED The data value is normally calculated based on o\tk{er dMIuﬁ@ /
ENTERED The data value is normally entered manuall( \ \‘ \
ESTIIMATED The data value is normally estimated W@Wt}&et&l\/
NormalValue
The NormalValue attribute reports whéther v thel RaintValyg attribute is normal.] Only
one Rit is set, it is defined as follows:
NormalValue Description
NORMAL The point value is (hat mhas\g&q coh{igured as normal for the point
ABNORMAL The/point v:;}ueﬁn tthe}t\wh\hs‘h ha&é\{n configured as normal for the point
TimeStampClass
imeStam if the
Point
d) of
the
f the
cond)
of when the value“Yattribute PointRealValue, PointStateValue or PointDiscreteValue) qf the

IndicationPoint was last changed. It is set at the earliest possible time after collection Tf 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
INVALID at all other times.

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.
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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, NOTSE
Attribute: Timeout

Attribute: Tag: (NO-TAG,-©PEN>4 HIBIT, CLOSE-ONLY-INH(BIT)

ContfolPointName
The ControlPointName attrib

ControIPointTy@
The Value of the t 2 for an instance of a ControlPoint will be COMNAND
or SH i V

Com
The (

SetPoi
The
SETH

Type

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 TF+reed
time for which

may remain SELECT

TagQlass

The [fagClass attribute of an instance of a ControlPoint has the& va f the
instance contains a Tag attribute, and otherwise has the value NONTAGGA

Tag

The Tag attribute indicates whether or not the ControlPoint s level
of tagging is. The Tag attribute can take on the valueg ) IBIT,
CLOSE-ONLY-INHIBIT.

Reasion

The Reason attribute contains a message tha

5.1.3

The following object mod eSe ents yerierated in the operation of protgction
equigment. Start events are & i . Trip
evenfis report command S ment
when| it decides to trip PG N . h events are transient information. The protgction

even{ models arg’based

Obje¢t: 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: TripTime

Name
The Name attribute uniquely identifies the protection event.

ElapsedTimeValidity

The ¢lapsed time (attribute EventDuration, DurationTime, or Operating n the

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.

Esion,
pre it
matic

Subsitituted
The $ubstituted attribute takes the valiie SUB i put of

Topi¢al
The [Topical attribute is
NOTTOPICAL if it was
unavailable.

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

EvenitValidity
The EventValidity “attrit x phe. vaiue INVALID if the acquisition function recognizes
abno i

The i atth dentifies the type of protection event, and must be one ¢f the
following: >

Even
The EventState attriblUte of a SINGLE protection event takes the value of the protection gvent:
OFF,|ON'er 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 implies that it was involved.

StartPhase2
The value NOSTART for StartPhase2 implies that Phase L2 was not involved in the event,

STA T imnlicc that i+ \aiac tnvualbad
P ettt Tt wao vy orveos

StartPhase3

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

Startgarth

The yalue NOSTART for StartEarth implies that earth cur ved”in the gvent,

START implies that it was involved.

StartReverse
The yalue NOSTART for StartReverse implies
eveni, START implies that it was involyéd

n the

DurationTime
Time

Start[Time
Time|of the start of ops

TripGeneral
The TripGenera of TRIP if a general command to the output ¢ircuit
was ipsued during thé

otherwise.

TripH
The Tri 5e L1
comn
TripH
The Tri 5e L2

command.-was issued’during the operation, NOTRIP otherwise.

TripRhase3
The TripPhase3 attribute takes on the value of TRIP if a command to output circuit Phase L3
command 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 for control 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.

Scheflule accounts and accounting information accounts specify a list of/q iti ergy,
capag¢ity or some other user-defined quantity) to be exchanged during seq ial\i riods.
Thesg transactions may be specified either as flat periodic values orKas ra

addition, schedule accounts may contain a list of transmission seg efinl e paths

used|to implement the transaction.
The qubclauses below discuss the object models for transfepacce

5.2.1 TransferAccount Object

ow much is transferred
generation schedule$ and

A Transfer Account object represents what,
betwgen two utilities in a particular acoqunt. Ity
other| energy delivery schedules within a\utiity.
attribpites and objects which together d g

data.|Refer to annex A for more information_cones
each|other.

Obje¢t: TransferAccount
Key Attribute:
Attribute: 3end!
Attribute i
Attribute:

Attribute: B
Attribute:

Attribute:
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.
SellifgAgent
Currgntly, the seller is almost always the same as SendUtility. How it of
derequlation and open access, it is likely in the future that the seller hdent
power producer within the area serviced by the SendUtility. Obviou q it is
necessary to distinguish between the seller and the sending utility; ich a
distiniction.
BuyingAgent
Currgntly, the buyer is almost always the same as Receiv ity ult of
. D ; \ :
deregulation and open access, it is likely in the future ay L ity or
coopegrative within the area serviced by the RecejveUtility. it is
necessary to distinguish between the buyer and the Vi inty; i Lich a
distiniction.
TimeStamp
The TimeStamp attribute provides a mg i t this
messjage. The time stamp indicates wh created the Transfer Account data for
the plrpose of transmitting count
data [itself applies. If thé\appli n (or
objedt creation) time 3 time
stamp prior to passing
TransactionCo<' >
The TransactionCodg’a alues
are shown below:
ﬁrMN%> Description
NEW \ Original submittal of a newly proposed
schedule or of a report
REQUESTED \/ Report or schedule is requested via the
Account Request operation
REVISED 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
matter and is agreed upon among the participating parties for each type of Transfer Account
object, for all Transfer Account objects, or for a combination of the two as needed.

implementation matter.

TrangmissionSegmentOption
The TransmissionSegmentOption indicates whether or not a nts is
incluged in the Transfer Account object. Transmission segm G nsfer
Accolnt object independently of the kind of data the Transfer Accqountsobject\represents,fi.e. it
does|not have to be included only for energy buy-se S : vhere
wheeling is involved. Transmission segments can be ect to
convey any information between multiple parties when some ue to
each[party and it is desired to provide all of the i atio in@he account to all parties.

NumberOfTransSegments
This 5 ents to-be included in the report.

ListQfTransmissionSegme
The |ListOfTransmission \ the various transmission pathp (or
segments) that an interc IS ake to get from the SendUtility t¢ the
RecejveUtility, or to d i f tior is significant to intermediate parties gqf any

transpction. Each Ara t provided describes one component of the|path,
or dgta for on
requifed may be ef

y or as few TransmissionSegment Objects as

DataType
The data contai i er Account object can be periodic as is the case of most ¢f the
data 3 energy transactions, and billing. The data can also defline a

serie$ of merits which together result in an energy (or price) profile] The
DataTyp os which of these two types of data the Transfer Account ¢bject
contdins. 3 Trahsfer Account object cannot contain both periodic and profile |data.
Howgver, there™s_nojrestriction on the use of the TransferAccountReference attributg with
respgct to-the object’s data type. Therefore, two Transfer Account objects could be transritted
with fhe€,same TransferAccountReference; the first would convey periodic type information
whilelthe’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).

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

ListOfProfileValues

OfRrefHealtes—atiribute—deseribes—prefile—or—ramping—inferma rher of
ileValue objects passed in the message implies the number of inflectiempQint changes in
the pfofile — one for each change.

5.2.2 TransmissionSegment Object

A TransmissionSegment object is used to represent the specifics © ment
wher¢ a utility allows another utility the use of its high-voltage\ transm\ ‘ nsfer
energy to a third utility. This object may also be used to Wsd i utility
involyed in a multi-utility transaction. The TransmissionS3 B A8 Oribs e the
energy is to be received and which utility it is coming/1 is to
be dglivered and which utility is to receive it (OUTONLYY(). bject

may [describe both the in and out utilities and ogiated\receipt and delivery points
(INOUT). Or if the energy is being s by btw wo’ utilities (DIRECT), i{ may
only $pecify the point of interchange. e providing the service and the |utility
paying for the transmission service (whe i

Obje¢t: TransmissionSegment

Attribute: Trans

Constrain.T
!!lll"

Attrib

rib te: thterchangePtin

Attripute: UtilOut

Attribute: InterchangePtOut

Constraint: TransmissionSegType = DIRECT
Attribute: InterchangePt

Attribute: UtilPaying

Attribute: ListOfSegmentData

TransmissionReference

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
being received. This object type shall be used when the outbound side of the
segment is either not known or not important

OUTONLY The object only specifies which utility the energy is delivered to and where it is

is either not known or not important

delivered. This object type shall be used when the inbound side of the segment

INQUT I'he Ob]eCt 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 sepding ufility
and the ultimate receiving utility. This object type<shall pe~usedxwhen| no
intermediate utilities are providing transmission selg/&\s

Utilln

The Wtilln attribute specifies which utility the inbound energ

InterchangePtIn

The IpterchangePtln attribute specifies which intercha nergy
is to be received from Utilln.

UtilOut

The WtilOut attribute specifies which utii

InterchangePtOut

The |nterchangePtOut at ound
energy is to be delivered to B&ilOut.

InterchangePt @

The Interchange i Qifi sh interchange point or interface the direct transfer of
energy is to take plaks iH

UtilPpying

The UtilPayin which utility should be billed for any transmission sgrvice
chardes fiwhe

ListQfSegmentData

The ListOfSegmentData 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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The tjme when the change is to occur.
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ct: 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

pStartTime

pDuration
bngth of time that the ramp transition may occur. The units\are a

ePrice

ilateral

The price value is generally expressed in currency u e i \ re (such as $/NIWH)

as ddfined in bilateral agreements.

TargetClass

The

CAPACITY or OTHER.

Profi

The ¢nergy value is gepera
agregments. This attrib

Profi

Profi

Somg oth ifled value g8 defined in bilateral agreements. Use local interpretation

attrib

5.24

An A
for in

writterr, wi

(see

eCapacit)Q
The ¢apacity value; j

in bilateral agreement

eEnergy

ccountRequest object is used to request account information. This request may be

RGY,

hteral

fined

This

used

erchange schedule accounts and/or accounting information accounts. This object, when
tw—w—mmmﬁm eport

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 guration attribute specifies the ending time that is being requests
number of seconds from StartTime.

5 the

Requestid
Used| to match the response with the request. The value is re
report.

count

TaCdgnditionsRequested
Ident|fies the type of data being requested.

5.3 | Device Outage Object

A DeviceOutage object is used to communica information regarding device
outades. It is composed of a number 6f object define the device which will be [was)
affected and describe the time period fq

Obje¢t: DeviceOutage
Key Attribute:
Attribute; Ownj

Attribu@n
Attribute: Si4

Constraint: Activity = NEWPLAN, REVISE
Attribute: PlanType (SCHEDULED, ESTIMATED)
Aftributer PlannedOpenOroutOiServiceDateAnd T1me
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

identi

fying this particular outage.

OwningUtilitylD

ID of

TimeStamp

The T

Stati

the utility or control area owning the equipment.

[imeStamp attribute provides the time at which a DeviceOutage

bnName

Nam

Devi¢eType
Type|of the device which is affected.

Devi¢geName
Name of the device which is affected.

DevigeNumber

of station at which the affected equipment, circuit, ett

The PeviceNumber attribdte ification of DeviceName in cases Where
DevigeName may not prow ici ificity. an example, multiple transmission|lines
may ponnect the same S S d\be assigned a single DeviceName. To uniquely
identify one of thefe i ineNs assigned a DeviceNumber.

Devi¢eRating

The Pevice rating jR ;

This |s the tih éccurred or, for a planned activity or cancellation, this thg time
the agtivity

Activiity

This gescribes thestypé of activity reported. A NEWPLAN or REVISE requires dates for starting
and ¢ndingj)the outage. A CANCEL only requires a cancellation date, which is recorded In the
ActivityRateAndTime. An ACTUAL activity requires a date the event occurred, which is
recor i Tvi e, ipti ;
PlanType

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

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
but unscheduled outage MAINTENANCE is a scheduled outage for maintenance purposes
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.

OutareAmo»»(J—rpe
This |describes whether the equipment outage is PARTIAL, in that sopte~capacity )i still
available, or FULL, in which case no capacity is available.

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

hJg dquring

UppdrOperatingLimit
Upper limit of operating range during outage.

LowegrOperatingLimit
Lowerf limit of operating range during gutage.

Class
Speclfies whether device is in service

qr out of serwe ien outage occurs.

Actidn
Descrlibes the event which ©&a

AffedtedAmoun

This flescribes t
Comments
This field cont

Outape
Effect © : | text
which) may be_used tq de

5.4 | InformationBuffer Object

An InformationBuffer object is used to send mulfiple line ASCI| text messages or binary data. It
may be used to transfer messages limited in size to the maximum message size of the
underlying 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
referred to as the Information Message object in IEC 60870-6-503.

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 the message that further identifies the message (file name, application identification, etc.).

Messageld
Identifies the particular instance of a message.

Size
The |

InfoS
The |
by th

tream

ength of the valid data in the InfoStream.

b maximum size of a single message.

attribute contains the byte stream of information Bei S lirited only

5.5 | Power Plant Objects

Thesg objects are intended for use with TASE.2 seryiceg sfi EC 60870-6-503. The
first fwo objects shall be reported using the 83 ’ ani ASE.2 schedulg and
accouinting object model, j 3 ifi codes. The third objectl may
requife a slightly different mechanism tQ beNadd Ow for simple negotiatign
5.5.1

The fpllowing object repres either a GCS or a control centrel EMS
declaring the overall availabili i T wJdture time period. This report is basgd on
the operall predicted ayailabii S es. The unit may be available to operpte in
a var|ety of operating ich wayinvolve a different price structure

This [report can ' fo scheduling an outage for various reasons, sudh as
main{enance or testi 1 dgposed by the DCS system, along with a range of time
during which the ted. Copies of this object can be repeatedly exchdanged

betwé¢en the cant

plant until an actual start time is established.

Once| a as Ween established and accepted for a maintenance or tgsting
opergtion ges are required unless either party wishes to cancel the opefation
or re{open i/ In this case, the party requests the existing schedule be cancglled.
If the|operation)must be re-negotiated, it may be re-proposed with a new start range
Object: Availability

Key attribute: AvailabilityReferencelD

Attribute: Timestamp

Attribute: PlantReferencelD

Attribute: UnitlD

Attribute: ReportStatus (PROPOSED, CONFIRMED, CANCELLED)

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? NetMipglCapacity
Attribute: TypeOfAvailabiljty (STA
Constraint: STANDBY

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

TimeStamp
The time the report is sent.

PlantReferencelD
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).

StoppPateAndTime
Eithef the earliest stop date and time (for PROPOSED) or scheduled siop andutimg (for
CONFIRMED).

Duration
The geriod of time covered by the report.

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

U

BLE indicates thg unit

Economiclmpact
If TRUE, indicates there is a price impa

Pricelmpact
The absolute price associated with po
report.

y the

RampRatelmpact

If TRUE, indicatei/\the e isa

MaxRampRateUp

The maximum predi time
perio@.

MaxRam

The g the
time period

Capadcitylmpact
If TRUE; indicates if there is an impact on capacity associated with this report.

UnitCapacity
Indicates 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.

Time[loOnline
The tyme until the unit can be brought online.

LFC

If TRUE, indicates unit is available for control and which type of co ) pohents
below describe the availability of the unit for various types of control, Each uires
a dis{inct price (i.e., use as a regulating unit would require a different™pui ¢ base

loaddd unit). The components may be used in various comb

Dispatchable
Available to be operated to an externally generated sg

Regulating
Available to be operated for the purpose
GCSor EMS.

ol Error (ACE) via LFC ffom a

Manyally_Loaded
Available to be controlledqdoca

ReasjonForNoLFC

Reaspn why unit not.be loagd trolled. STARTUP indicates the unit is not yet up
to depired opera@p . le for
LFC.

Reas

If the age),

SCHE

Prov
If YE

Comment
Text ~fring up-to 256 characters to add any user defined dncpripfinn 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,EQUIPMENTJ)
eserve (YES,NO)

RealTimeStatusReferencelD
A unipue’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

The gredicted gross maximum operating capacity (MW) of the unit for thrgughou e périod.

GrossMinCapacity

The gredicted gross minimum operating capacity (MW) of the unit riod.

NetMaxCapacity

The gredicted net maximum operating capacity (MW) riod.

NetMinCapacity

The predicted net minimum operating Fiod.
TypePfAvailability
STANDBY indicates the unit is availablg¢ to gene cates
the upit is synchronized and generating\pow

Time[loOnline
The tjme until the unit

Lrc >
If TRUE, indicates™*up

components below
variolis combinatio

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

Opergted for-the puxpobse of reducing Area Control Error (ACE) via LFC from a GCS or EMS.

Manually L oaded
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 well 3s the

expegted operating mode (LFC_Component) over time. These forecasts short
term [over hours), or long term (over days).

The pbject model provides flexibility in what information is includ i Adle. A
genefal purpose matrix object is used that provides for user-defin i ected
that at least two columns will be used to provide Mw values and LF ode . The

Dispatched,

LFC modes expected are Manual, Dispatched, Regulating-Mahual and Regulating
S N row

but these are only examples. A code may be used to unique
represents an increment in time.

Obje¢t: ForecastSchedule

Key Attribute: ForecastSchedulg
Attribute: PlantReferencelD
Attribute: UnitID

Attribute: ForecastType (GENER
Attribute:
Attribute: PeriodRé&
Attribute: Numb '
Attribute: ListO

Fore :astSched :
Unique identifier is€

Plan{ReferencelQ)
Unique identifiex fo

Unitlp
Unique iden gported on.

Fore¢astType
Descfibes_the intended use of the unit. GENERATION indicates scheduling for base |load.
RESHERVE 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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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
sequence of curve segments, with each segment defined in terms of a polynomial.
polynomial is in turn represented as a sequence of coefficients for each term in the polynomial.

Object: CurveSegmentDescription

Order

The ¢

LowH
The 9
is ab
the in

High

The ¢nd of the curve interval which is represen

great

Sequence of Coefficients

A lis
polyn
Ao +

repre

Obje

CurveName

The (

Unitl

Attribute: Order
Attribute: LowRange

as a
Each

—Attribote HighRange

Attribute: Sequence of Coefficients

rder of the polynomial which represents the segment of the cur,

Range

terval in between.
Range

er than the LowRange of the segpent.

t: Curve

Key At@?:
AttributexPla

Attribute: Jn

ange

st be

f the
ed by

, INOX,

The d

ocignafnr of the gnnnrnfinn unit rnpnrfing a curve nhnngo

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.

Sequ

ence of CurveSegmentDescription

A list of segment descriptions, of length NumberOfSegments, which correspond to the
omials representing each interval. The first segment is the lowest interval, the last

polyn
segm

ent 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

Electfical Parameters
Vplts

Watts

Vars

Reactance, Transient, Sub-transient
Ekciter Level

Mechanical Parameters

Rptating Mass

Throttle/Governor Characteristics
5.6 | General Data Report Object

The GeneralDataReport object is a i n be used to exchange repor{ data
with ¢ontrol areas via TASE? k gned for sending one or more malrices
of d:Ea. Each matrix ma g of data with one or more user-dgfined

columpin headings. U ) scount) object defined in the IEC 60870-5-802
specification, there is ¢ s i een rows.

object allo@

This
matri

two different floating point, integer, or text |value
of each type can differ in the number of columns

(matn cluding the matrix data type, are standard data [types
defin ith the exception of a new text matrix data typg and
Trang 1y the abstract model and structure definitions differ from the
stand

5.6.1
Obje

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



https://iecnorm.com/api/?name=97f2c1a91085077cc8cf554a657b87a4

-32- 60870-6-802 O IEC:2002(E)

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

Attribute: NumberOfinteger1Rows

Attribute: ListOflnteger1Values
Attribute: NumberOfinteger2 (NOTINCLUDED=0, INCLUDED not =0)
Constraint: NumberOfinteger2 not = 0 (INCLUDED)

Attribute: NumberOfinteger2Rows

Attribute: ListOfInteger2Values
Attribute: NumberOfText1 (NOTINCLUDED=0, INCLUDED not = 0)
Constraint: NumberOfText1 not = 0 (INCLUDED)

GengdralDataReportReferenceNumber
The GeneralDataReportReferenceNumber attribute specifi Sl grence value bet
the sender and the receiver to identify this partic

RepdrtName
The text identifier of this report.

RepdartDateAndTime
The ReportDateAndTime attribute provides ke receiver to know when the s
sent this message. It is nojyelated to t i i e report data itself applies.

TransactionCode
The TransactionCode
valuels are shown below:

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

Attribute: ListOfText2Values

the GeneralDataReport transaction.

N

ween

ender

The

Trans%ﬁb\geogw Description
A\

NEW x\ \\\/ Original submittal of a newly prop¢sed

schedule or of a report

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

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

actual implementation and is not subject to

halt,
es a

DEL

ETED Any time the originator of the schedule or

due to equipment failure)

report cancels the transaction (for example,
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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
Report object, for all General Data Report objects, 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 = 0 or
NOTINCI UDED=0 in this report

NumberOfFloatingPoint1Rows
The |NumberOfFloatingPoint1Rows attribute is the number of entrig
Float|ngPoint1 column in this report. The number of items in the ilgReintd_arfay is
(NumpberOfFloatingPoint1Rows x NumberOfFloatingPoint1).

ListOQfFloatingPoint1Values
The ListOfFloatingPoint1Values attribute is the sequence of ac Y n the
Float|ngPoint1 array.

NumberOfFloatingPoint2
The NumberOfFloatingPoint2 attribute is the count 6f Floating eport.
This [count is also the flag to indicate whether Flo i : 0 or
NOTINCLUDED=O0 in this report.

NumberOfFloatingPoint2Rows
The |NumberOfFloatingPoint2Rows atix . each
Float|ngPoint2 column in this report. ; items in the FloatingPoint2 arfay is
(NumberOfFloatingPoint2Rows x Numbk

ListQfFloatingPoint2Values
The ListOfFloatingPoint2Va ibute_is n the
Float|ngPoint2 array.

NumberOfinteger?

The NumberOfl ~@= int is
also the flag to indi =0 in
this report.

NumberOfintegex1Rows

The Number, lumn
in thi|s repon. WERRS
NumberOfl

ListQfintege alue

The UistOfintég ray.
NumberQfinteger2

The NumberOfinteger2 attribute is the count of Integer2 columns in this report. This copnt is
also the-fHlagte—indicate—whethertnteger2data—isINGEUDEDRet=0-or NOTHNGEYDBED=0 in

this report.

NumberOfinteger2Rows

The NumberOfinteger2Rows attribute is the number of entries (rows) in each Integer2 column
in this report. The number of items in the Integer2 array is (NumberOfinteger2Rows x
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

h this
).

ListQfText2Values
The ListOfText2Values attribute is the sequence of actual text

5.7 | General Data Response Object

eport
ports

The GeneralDataResponse object is used to send a
Obje¢t or any other Block 8 object that needs 4
transpctions involving multiple data transfers.

5.7.1 Abstract Object Model
Obje¢t: GeneralDataResponse

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

RepartRe s
The RepartRe -\\ bnder
and receiverto identify this particular response. This number is the Reference Number ¢f the

receiyed messa

Qe

RepdrtName
The ReportName (i.etextidentifier) from the received messageFor examplefor a response
to a Generation 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 the
GendralDataReport object. The values are shown below:
/\
ResponseCode Descrlp
REGEIVED Acknowledgement th c edu t| has
been successfully receive
APHROVED Acknowledgeme \I\Qot orschedule|has
been approve
REJECTED Acknowle \p&%ﬁr schedule|has
beenr fected prio oCO FIRMATION
CURTAILED FIRMED schedule prir to
t|o y s urlty authority to enpure
network or for qther
I
HALT Ilat n of CONFIRMED schedule alr¢ady
nte and in process by se({.lrity
to ensure reliability of elecfrical
rk’or for other operational reasons

RespionseText §>
The ResponseTexti

This
The
are d
in 1S(

onto these types

Thro
ASN.

.1 value notation,

ghout this clause, all field widths specified are maximum field widths. The proce
encoding used within MMS may reduce the actual transmitted widths to the min

ypes to be used within TASE.2 for exchanging standard obj

is defined in clause 7. The MMS type defin
following the MMS grammar for Data as d¢

ects.
itions
fined

ss of

jmum

required to represent the value being transmitted.

6.1

6.1.1 IndicationPoint Type Descriptions

Supervisory Control and Data Acquisition Types

The following foundation types are referenced in complex IndicationPoint Type Descriptions:
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Data_Real

Data_State bit-string:
{

State_hi[0],
State_lo[1],
Validity_hi[2],
Validity_lo[3],
CurrentSource_hi[4],
CurrentSource_lo[5],
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floating-point: { format-width 32, exponent-width 8 }

Normatvalue[o];
TimeStampQuality[7]

}

Data| Discrete

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| TimeStamp

Data| TimeStampExte

COV] Counter Q

Data| StateQ
Data DiscreteQ STRUCTURE

integer {width 32}

<GS

imeSta xtended

Data_Real,
Data_Flags

Data_State

COMPONENT Value
COMPONENT Flags

}
Data_RealQTimeTag STRUCTURE

{
COMPONENT Value
COMPONENT TimeStamp
COMPONENT Flags

Data_Discrete,
Data_Flags

Data_Real,
Data_TimeStamp,
Data_Flags
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Data_StateQTimeTag STRUCTURE

{
COMPONENT TimeStamp Data_TimeStamp,
COMPONENT Flags Data_State

}
Data_DiscreteQTimeTag STRUCTURE

{

COMPONENT Value Data_Discrete,
COMPONENT TimeStamp Data_TimeStamp,
COMPONENT Flags Data_Flags

Data| RealExtended STRUCTURE

COMPONENT Value Data_Real,
COMPONENT TimeStamp Data_TimeStamp,
COMPONENT Flags Data_Flags,
COMPONENT CcoVv COVCounter

Data| StateExtended STRUCTURE

COMPONENT TimeStamp
COMPONENT Flags
COMPONENT CcOV

Data) DiscreteExtended STRUCTUR

COMPONENT Walue
COMPONENT '

COMPogﬁé};}Tr 2
COMPO C
Data)| RealQTiméTag
Data_Real,

Data_Flags

Data) StateQTimeTagExtended STRUCTURE

Data_TimeStampExtended,

COMPONENT TimeStamp Data_TimeStampExtended,

COMPONENT Flags Data_State
}
Data_DiscreteQTimeTagExtended STRUCTURE

{
COMPONENT Value Data_Discrete,

COMPONENT TimeStamp Data_TimeStampExtended,

COMPONENT Flags Data_Flags
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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 fpllowing foundation types are referenced in complex type descripti

Contfol_Command integer { width 16 }

Contfol_Setpoint_Real floating-point { format-wid th'8 }
Contfol_Setpoint_Discrete integer { width 16 }

SBO| CheckBackName integer { width 1

Seleg¢tState boolean

TagFllags bit-string:

{
tag_hi [0],
tag_lo [1],
tag_state[2]
}

Text$tring idth 255}

The fpllowing complex
SBO STRUCTUQ

{

used in accessing ControlPoint object values:

Data_TimeStamp,
SelectState

}
Tag_|
{
TagFlags,
TextString
}
Cont \nCuuflg STRUCETFURE
{
COMPONENT ControlPointType integer { width 8, range 0..2 },
COMPONENT SetPointType integer { width 8, range 0 .. 2 },
COMPONENT DeviceClass integer { width 8, range 0 .. 1 },
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:

{
ElapsedTimeValidity[0],
Blocked[1],
Substituted[2],
Tepica3};
EventValidity[4],
unused[5],
EventState_hi[6],
EventState_lo[7]

}

EvenitFlags bit-string:

{

General[0],
Phase1[1],
Phase2[2],
Phase3[3],
Earth[4],
Reverse[5],
unused[6],
unused[7]

}

PackpdFlags bit-strings

{

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

SingleProtectionEvent STRUCTURF
{

COMPONENT SingleEventFlags SingleFlags,
COMPONENT OperatingTime TimelntervallL16,
COMPONENT EventTime TimeStampExtended

}

PackedProtectionEvent STRUCTURE

{
COMPONENT PackedEvent EventFlags,
COMPONENT PackedEventFlags PackedFlags,
COMPONENT OperatingTime TimelntervallL16,
COMPONENT EventTime TimeStampExtended
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The following foundation types are referenced in complex type descriptions:

CommodityClass
Data_Discrete
Data_Real
Data_TimeStamp
Duration
Integerid

integer { width 16 }
integer { width 32}

floating point { format-width 32, exponent-width 8 }

GMTBasedS
TimelntervalS
integer { width 32 }

Interfhange!d
Name¢String

Numlintegers
NumFloats
NumPeriods
NumProfiles
Num$Pegs
Price
ReferenceNum
SchelduleTime
TransactionAmount
TrangactionCode
TrangmissionSegCode
Utilityld

6.2.1
TASggmentsPeriodic

{
COMPO
COMPON

TransferAcc

COMPONENTS

nteaer f width 32 1
Htege—rwWiath—o=—

visiblestring { width 32 characters, varying }

integer { width 16 }
integer { width 16 }
integer { width 16 }
integer { width 16 }
integer { width 16 }

floating point { format-width 32

integer { width 32}
GMTBasedS
floating point { form

TransactionCode
Name

StartTime
PeriodResolution

ReferenceNum,
Utilityld,

Utilityld,

Utilityld,

Utilityld,
Data_TimeStamp,
TransactionCode,
NameString,
ScheduleTime,
TimelntervalsS,

NumberLocalReferences Numintegers,

COMPONENTS NumberSegments NumSegs,
COMPONENTS NumberFloatids NumkFloats,
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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}

41—

COMPONENTS StartTime
COMPONENTS PeriodResolution
COMPONENTS NumberLocalReferences
COMPONENTS NumberFloatlds
COMPONENTS Numberintegerlds
COMPONENTS NumberPeriods

TASegmentsProfile STRUCTURE

{

TANC

6.2.2
TATr

ScheduleTime,
Timelnterval$,
Numintegers,
NumFloats,
Numintegers,
NumPeriods

TransferAccountRef ~ ReferenceNum

COMPONENTS

COMPONENTS SendUtility
COMPONENTS RecvUtility
COMPONENTS SellingUtility
COMPONENTS BuyingUtility
COMPONENTS TimeStamp
COMPONENTS TransactionCode
COMPONENTS Name

COMPONENTS NumberLocalReferences
COMPONENTS NumberSegments
COMPONENTS NumberProfileValues

COMPONENTS
COMPONENTS
COMPONENTS
COMPONENTS
COMPONENTS
COMPONENTS$
COMPO U
COMPO

COMPONE
COMPONE

ansm

SegmentsProfile STRUCTURE

rofileValues

egment Type Descriptions

STRUCTURE

COMPONE TransmissionReference
COMPONENT UtilWheeling

Utilityld,
Utilityld,
Utilityld,

ReferenceNum,
Utilityld,

Utilityld,

Utilityld,

Utilityld,
Data_TimeStamp,
TransactionCode,
NameString,
Numintegers,
NumProfiles

ReferenceNum,
Utilityld,

—GG-M-PG-N-EN-'I'—U'tﬂ-Payiug
COMPONENT TransmissionSegType
COMPONENT Utilln
COMPONENT UtilOut
COMPONENT InterchangePtin
COMPONENT InterchangePtOut
COMPONENT InterchangePt
COMPONENT NumberFloatlds
COMPONENT Numberintegerlds

it sl ol
ulnityiy,

TransmissionSegCode,

Utilityld,
Utilityld,
Interchangeld,
Interchangeld,
Interchangeld,
NumFloats,
Numlintegers
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6.2.3 Transmission Segment Type Descriptions

TATransmissionSegmentProfile STRUCTURE
{
COMPONENT TransmissionReference
COMPONENT UtilWheeling
COMPONENT UtilPaying
COMPONENT TransmissionSegType
COMPONENT Utilln
COMPONENT UtilOut

60870-6-802 O IEC:2002(E)

ReferenceNum,
Utilityld,

Utilityld,
TransmissionSegCode,
Utilityld,

Utilityld,

—COMPQONENT InterchangePtln

In‘l‘e_r_ch_an_g,elrl,
Interchangel
Interchang
NumProfi

CommodityClass,
ansactionAmount

ReferenceNum,
ScheduleTime,
Duration,
ReferenceNum,
TAConditions

The [following foundation types are referenced in complex type descriptions fol the

COMPONENT InterchangePtOut
COMPONENT InterchangePt
COMPONENT NumberProfileValues

}

6.2.4 ProfileValue Type Descriptions

TAPrpfileValue STRUCTURE

{
COMPONENT RampStartTime
COMPONENT RampDuration
COMPONENT ProfilePrice
COMPONENT ProfileTargetCla
COMPONENT ProfileTarget

}

6.2.5

AccountRequest STR

{

}

6.3

Devi¢geQutage object:

Actionld integer {width 32}
Classld integer {width 16}
CommentString VisibleString 128
Data_Real

Deviceld integer {width 32}

DeviceName
DeviceNumber integer {width 32}
Number integer {width 16}
OutageAmountTypeld integer {width 16}
OutagePeriodld integer {width 16}
OutageTypeld integer {width 16}
PlanTypeld integer {width 16}
ReferenceNum integer {width 32}

floating-point {format-width 32, exponent-width 8}

visiblestring {width 32 characters, varying}
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ScheduleTime GMTBasedS
StationNameString VisibleString 32
TimeStampS$S GMTBasedS
Utilityld integer {width 32}

DeviceOutage composite type definitions are:

DONewRevSched STRUCTURE
{

COMPONENT OutageReferenceld ReferenceNum,
COMPONENT OwningUtilityld Utilityld,
COMPONENT TimeStamp TimeStamp$,

COMPONENT StationName

COMPONENT DeviceName

COMPONENT DeviceType

COMPONENT DeviceNumber

COMPONENT DeviceRating

COMPONENT ActivityDateAndTime
COMPONENT PlanType

COMPONENT PlannedOpenOrOutOfService

COMPONENT OutagePeriod
COMPONENT OutageType

COMPONENT OutageTypeAmo
COMPONENT Amount

COMPGOGNENT\StationName

StationNameS

tageTypeld,
OutageTypeAmountid,
Data_Real,

Data_Real,

Data_Real,

Classld,
CommentString,
CommentString

ReferenceNum,
Utilityld,
TimeStampsS,
StationNameString,

COMPRON DeviceName DeviceName,
COMPONENT DeviceType Deviceld,
COMPONENT DeviceNumber Number
COMPONENT DeviceRating Data_Real,

COMPONENT ActivityDateAndTime
COMPONENT Comments
COMPONENT OutageEffect

}

DOActual STRUCTURE

{
COMPONENT OutageReferenceld
COMPONENT OwningUtilityld
COMPONENT TimeStamp
COMPONENT StationName

ScheduleTime,
CommentString,
CommentString

ReferenceNum,
Utilityld,
TimeStamps,
StationNameString,
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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_Real,
COMPONENT Comments CommentString,
COMPONENT OutageEffect CommentString

}

6.4 | InformationBuffer Type Descriptions

The [following foundation types are referenced in complex type s fol the

InformationBuffer object:

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

The fpllowing types are used in exchanging the Informatic

InfoNMlessHeader STRUCTURE

{
COMPONENT InfoReference

COMPONENT Localreference ReférenceNum,
COMPONENT Messageld ReferenceNum,
COMPONENT Size Number

}

InfoBufXX OCTET

wher¢ XX is th buffer. Any number of bytes are permitted, although
the maximum bu Sj :

Examples: 64 byte \bd 3 ) = InfoBuf256, 1024 byte buffer =
InfoBuf1024. 2 S

6.5 | Pg

The {ollowing_fotndationtypes are used throughout the Power Plant - EMS Data Exchange
type definitions)

AvailReasonCode integer {width 32}

Cap ify flna’ring-pnint {fnrmat-wid’rh 32 expanent-width R}
DateAndTime GMTBasedS

LFCReasonCode integer {width 32}

Plantid integer {width 32}

Price floating-point {format-width 32, exponent-width 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

RampRates STRUCTURE

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

COMPONENT GrossMaxCapacity Capacity,
COMPONENT GrossMinCapacity Capacity,
COMPONENT NetMaxCapacity Capacity,
COMPONENT NetMinCapacity Capacity
COMPONENT MaxRampRateUp RampRate,
COMPONENT MaxRampRateDown RampRate

}

AvailabilityClass STRUCTURE

{
COMPONENT AvailFlags

meToQO

COMPO LR\
COMPO

6.5.1 aifability Re ype Descriptions
Available

ailabilityReferenceld
PlantReferenceld
COMPONENT Unitld

COMPONENT TimeStamp

[0],
11,
(2],
(31,
manual [4],
eserve [5],
blocked_hi [6],
blocked_lo [7]

GMTBasedS

LFCReasonCode

ReferenceNum,
Plantld,

Unitid,
TimeStampS,

COMPONENT StartDateAndTime
COMPONENT EndDateAndTime
COMPONENT Duration
COMPONENT ProvidingReserve
COMPONENT ReportStatus
COMPONENT Impact
COMPONENT Pricelmpact
COMPONENT Ramplmpact
COMPONENT Capacitylmpact
COMPONENT Availability
COMPONENT Comment

DateAndTime,
DateAndTime,
TimelntervalM,
boolean,

ReportStatus,

Price,

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

COMPONENT AvailabilityReferenceld ReferenceNum,
COMPONENT PlantReferenceld Plantld,
COMPONENT Unitld Unitld,
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

StatysAvailable STRUCTURE
{
COMPONENT AvailabilityReferenceld
COMPONENT PlantReferencel
COMPONENT Unitld
COMPONENT TimeStamp
COMPONENT RampStatus
COMPONENT CapacityStatus
COMPONENT Availa atu AvailabilityClass,
COMPONENT boolean

ReferenceNum,
Plantld,

Unitid,
TimeStampsS,
AvailReasonCode,
boolean

6.5.3 Forecast Type Descriptions

Forecast STRUCTURE

{
COMPONENT ForecastScheduleReferenceld ReferenceNum,

COMPONENT PlantReferenceld Plantld,
COMPONENT Unitld Unitld,
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]
CO02 [8]
Unused [9-15]
User defined [16-31]

}

Coefficient floating-point { format-width 32, ¢

CurvpSegmentDescription STRUCTURE

COMPONENT Order ' jidth 16 },
COMPONENT LowRange eLimit,
COMPONENT HighRange rveLimit,

COMPONENT NumberOfSegmeg Segs

Curvp STRUCTURE

COMPO visiblestring {width 32 characters, varying}

Plantid,
Unitld,
CurveType,
NumSegs

}

6.6

No n¢w data types are required to support Power System Dynamics. These are mapped {o the
variablés 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 record contains a set of values to be 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.

b) If there are floating point values to be included in the logical records:

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

For each logical record being reported, a variable of type FloatArra i orted
which contains the floating point values for the record. The size of Flo tArray s the
afray dimension) is arbitrary, but must be greater than or equal ating
point values to be included. If the array is larger than the numk alues
included in the logical records, the values are filled from from
FloatArrayXX[0]) and the remainder are ignored.

c) Iflthere are integer values to be included in the logical rg
T integer
v s for
int
F erArrayXX will be regorted
whi ntegerArrayXX (XX |s the
a ¢ ifteger
values to be included. If the array is Jarger tha 3 i i n the
logi X[0])
a

d) If

T atrix_Id and type Matrixld for each text
v s for
text values e§
For each Iogical ecord hei 3 orted
which contains § array
dimension) is'q be greater than or equal to the number of text values|to be
included., 3 [ er than the number of text values included in the logical reqords,
t Fi e’low order (starting from Text32ArrayXX[0]) and the remginder
a

Each gerArrayXX, and Text32ArrayXX tuple constitutes a logical record

(and hence a‘row-Qf the Matrix).

The fpllowinhg 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
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6.8 GeneralDataReport Type Descriptions

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 Integer { width 32 }
NumRows Integer { width 16 }

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

GenJraIDataReport STRUCTURE
{

ode

COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT

COMPONENT GeneralDataReportReferenceNumb
COMPONENT ReportName

COMPONENT ReportDateAndTime

COMPONENT TransactionCode

COMPONENT NumberOfLocalReference
COMPONENT

NumFloats
NumRows
NumFloats
NumRows
Numlintegers
NumRows
Numlintegers
NumRows
Numintegers
NumRows
Numintegers
NumRows

ReferenceNumber

COMPONENT ReportReferenceNumber

COMPONENT ReportName NameString
COMPONENT ReportTimeStamp Data_TimeStamp
COMPONENT NumberOfLocalReferences Numlintegers
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
Mapg 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 thextype ‘ofthe [MMS
variable is selected according to the following criteria:

PointType QualityClass TimeStampClass Map t®

REAL NOQUALITY NOTIMESTAMP Bata Real Wy,  \
STATE NOQUALITY NOTIMESTAMP Data>StateN~ \

DISCRETE NOQUALITY NOTIMESTAMP [ | Data)Diserete >

REAL QUALITY NOTIMESTAMP M\ \ J Daja.RealQ

STATE QUALITY NOTIMESTAMP/ N\ > |/ Ddta stated

DISCRETE QUALITY NOTIMESTAMP A\ ata_DjscreteQ

REAL QUALITY TIMESTANP Data_RealQTimeTag

STATE QUALITY TIMESTAMR—~_ “Data_StateQTimeTag
DISCRETE QUALITY N\ | TMESTAMP "\, | Data_biscreteQTimeTag
REAL QUALITY N|[TIMESTAMREXTENDED” | Data_RealQTimeTagExtended
STATE QUALITYN TINESTAMPEXTENDED Data_StateQTimeTagExtended
DISCRETE aNALIRY \[IMESTAMPEXJENDED Data_DiscreteQTimeTagExtended

If CO ria are used:
Map to type:
Data_RealExtended
NSTATE Data_StateExtended
DISCRETE Data_DiscreteExtended

The PointType attribute may optionally be mapped to the PointType component of an [MMS
namgdivariable of type IndicationPointConfig with the following interpretation: 0=STATE,
1=DISCRETE, 2=REAL.

PointRealValue

If present, maps to either the value of an MMS variable of type Data_Real (if QualityClass and
TimeStampClass are NOQUALITY, NOTIMESTAMP) or to the Value COMPONENT of 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 QualityClass attribute 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 preisent, maps to bits 2 and 3 (Validity_hi, Validity_lo) of the Flags CO
following values: VALID = 0, HELD=1, SUSPECT=2, NOTVALID=3.

CurréntSource
If prgsent, maps to bits 4 and 5 (CurrentSource_hi, Curpén
COMPONENT with the following values: TELEMETERED=0, C&
ESTIMATED=3.

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

urce component
owing interpret

NormalValue
If prgsent, maps to bit 6 (NormalValug
NORMAL=0, ABNORMAL=1.

TimeStampClass
Used > (see above). The TimeStampClass att
neStampClass component of an MMS N

ith” the following interpretation: NOTIMESTAN

h the

of an
Btion:

PONENT with the following values:

Fibute
amed
1P=0,

bwing

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).

may
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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
SETPOINT REAL Control_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

Mapsg to the value of an MMS variable of type Control_Command.

SetPpintType

Used|in selecting the named type of the variable (see aboveh The Setpoini\attribite may also

be optionally mapped to the SetPointType component of ! %\n type

ContfolConfig with the following interpretation: 1=DIS ]

SetppintRealValue

If present, maps to the value of an MM3

SetpointDiscreteValue

If present, maps to the value of an MM

Devig¢eClass

The PeviceClass attri pf an
SBO,
n the

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

Tag
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
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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.

Nam
The L*ame attribute is mapped to an MMS Named variable identifier. Note he name|must
unigyely identify both the protection device and the protection event type

ElapsedTimeValidity
The |ElapsedTimeValidity attribute is mapped onto bit 0 apse
SingleFlags or PackedFlags COMPONENT of the MMS v ¢ protéction
even{, with the value 0 representing VALID and 1 representj

Blocked
The Blocked attribute is mapped onto bit 1 (Blocked) i eaPlags or PackedFlags
COMPONENT of the MMS variable represent i event, with the value 0

representing NOTBLOCKED and 1 represe

Substituted
The [Substituted attribute is mapped bbstituted) of the SingleFlags or

Flags
ue 0

s or
the MMS variable representing the protection event, with the

valug 0 senting and 1 representing INVALID.

Prot
The ProtectionClassvattribute is used to select the type of MMS variable to represent the gvent.

alue-of SINGLE |mpI|es the use of a variable of type SingleProtectionEvent, and the

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 StartGeneral attribute is mapped to bit 0 (General) of the EventFlags COMPONENT of an
MMS variable of type PackedProtectionEvent, with 0 representing NOSTART and 1
representing START.

StartPhase1
The $tartPhase1 attribute is mapped to bit 1 (Phase1) of the EventFlags
MMS| variable of type PackedProtectionEvent, with 0 representing
representing START.

PONENTL(I)f an
d 1

StartPhase2

The MMS
RT.
The of an
MMS| variable of type PackedProtectionEve nd 1
repregenting START.
StartEarth
of an
nd 1

(Reverse) of the EventFlags COMPONENT of
Event, with 0 representing NOSTART 4gnd 1

mapped to the OperatingTime COMPONENT of an [MMS

mapped to the EventTime COMPONENT of an MMS variable of type

TripGeneral

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

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.

Oper

atingTime

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

Pack

7.2
7.21

Trang
mech
sequ

being
modsg
ACCH

Each
more
ListO

ListO

LD A FH = KA
UT TULCUVLIVITL.VTITIL.
Transfer Accounts Mapping

TransferAccount Mapping

fer Accounts are only visible through the Transfer Accou
anisms as defined in IEC 60870-6-503. The Trangfer

of the classes of Transfer AccQunts dtion and optionally o
associated lists of data f e ListOfTransmissionSeg

and
ListO

ListO

fLocalReference — soc ed\Variables, each named Reference_
f type ReferenceN&m. Thé g
LocalReference.

i

fa

FloatArrayXX;

fProfileValues, and ListOfPeriodic\ak NP a are represented as follows:

For each time period reported, an MMS Named Variable Float_Array_XX, typ¢

Duery
to a
ort is
bject

he or
ment,

[Num
n the

h the

ment

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;

For each time period reported, an MMS Named Variable Integer_Array_XX, type

IntegerArrayXX;

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:

if floating point values are being 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

rﬁﬂﬁrﬁyXX,
if Integer values are being reported for each period:

Ah MMS Named Variable Matrix_Id, type Matrixld for each
rgported. These define the meaning of each ‘column’ of data

being

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

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

The ¢rder of reporting the MMS Named Variables repgresenting nsfer Account shall be
as follows:

a) TAConditions_Detected variable (
b) Request_Id variable, if the reportis i S 8 Operation (see 7.1.5.1.2 of

I§C 60870-6-503);

c) tHe Transfer Account header variable (s
e) variables representjng the Lis nissionSegments, if any;

f) variables representin or ListOfPeriodicValues.
The MMS Name%' ) representing the header information is selected
based on three at xccount Object as defined in the following table:
TransmissionSeg(ne\\O tion MMS Variable
INCLUDED /"N \| \; \PERIODIC TA_Segments_Periodic
NOTINCLUDED N\ | PERIODIC TA_NoSegments_Periodic
INCLUBED "\ \_ \ \ PROFILE TA_Segments_Profile
NOTINCLUDEDONY \ PROFILE TA_NoSegments_Profile

Othe 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_Segments_Profile type TASegmentsProfile
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.

TANg@SegmentsPeriodic, TASegmentsProfile, or TANoSegmentsProfile. ing ecific

actionCode
Maps| to the TransactionCode COMPONENT of ar

TANgSegmentsPeriodic, T ro

odic,

NumberOfLocalRefere

Mapg to the NumberG 3 : ‘ [ type
TASelgmentsPer@, gme eriQdic) TASegmentsProfile, or TANoSegmentsPrdfile.
ListQfLocalReference

Mapg to a seque ‘ ) Variables, each named Reference_Num and of| type
ReferenceNum. 1 sne” MMS Named Variable reference in the report for|each
entry[in the Ai 3 nce. The number of Reference_Num references in the feport
shall agree wi value umberOfLocalReference attribute.

Name¢
Mapq to the€ Name \COMPONENT of an MMS Variable of type TASegmentsPeriodic,
TANg@SegmentsPeriodic, TASegmentsProfile, or TANoSegmentsProfile. If the Name
attribpte’ 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). If the report is
to contain profile data, then for each Transmission Segment being reported, report file
segment definition parameters as the values of an MMS Named Variable with name
TA_Transmission_Segment_Profile and type TATransmissionSegmentProfile (See
7.2.2.2 for details of this mapping).

b) Report the data for the segment:

Lf thh ‘.
LE T

Report the identifiers of the floating point values in an ‘ riable
with name Matrix_Ild and type Matrixid

time
name
jh to

For each time period reported, report the fl
period relating to this segment in an MMS
Float_Array_XX and type FloatArrayX3
contain all of the floating point values

with

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

Repott the . i o0 this segment in an MMS Named Variablg with
na‘A_ ilg_Va p i .

NENT of an MMS Variable of type TASegmentsPeriodjc, or

an MMS Variable of [type

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 Matrixid;

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_Ild and type Matrixld;

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.

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

type
_Yalue

7.2.2 TransmissionSegment Mapping
7.2.2{1 TATransmissionSegment

Each
varia
provi
rema

driables. The¢ first
issionSegment| and
) for the segmentl The
being reported for|each

The {

Tran
Maps 1 [ of an MMS Named Variable with hame
TA_T i

UtilW
Maps
TA_T

hame

UtilPpying
If prdse
TA_T|rar

yPaying COMPONENT of an MMS Named Variable with hame
ent and type TATransmissionSegment.

Tran ,
Mapg to the TransmissionSegType COMPONENT of an MMS Named Variable with hame
TA_Transmission_Segment and type TATransmissionSegment. The value is codgd as

f ” A=MN1DCA~T 4_INIANIIL\N S _MAITITARNII\N D_INIMAIIT
0 O\IVD. UTUININL U T, TTIINUINL T, 2= UVUTVUINL T, JTTINUUT.

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

InterchangePtin
If present, maps to the InterchangePtln 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.


https://iecnorm.com/api/?name=97f2c1a91085077cc8cf554a657b87a4

- 60— 60870-6-802 O IEC:2002(E)

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_Segment and type TATransmissionSegment.

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

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

ListQfSegmentData
Mappged to MMS Named Variables of type Matrixld, FloatArray
as dgfined above.

7.2.2(2 TATransmissionSegmentProfile

Eachl Profile TransmissionSegment object maps gf MMS Named
Varigbles. The first variable has name TA_Tra issi s 9t_Profile and|type

TATrpnsmissionSegmentProfile, and provide

ident|fiers,

interghange points, etc.) for the segmept. 8N e varjables depend on thq data

types| of the values being reported for «

The gegment definition attributes are mapped 3

Mapg to the Transmissio
TA_Tlransmission_Segment, _Profite

UtilWheeling Q
Mapg to the Uti s
TA_Transmission\Se

UtilPpying

t_Profile and type TATransmissionSegmentProfile.

TrangmissionSeg

aying COMPONENT of an MMS Named Variable with

Mapq to,the TransmissionSegType COMPONENT of an MMS Named Variable with

TA_Transmission_Segment_Profile and type TATransmissionSegmentProfile.

The

ibed in the previous clguse.

hame

name

hame

name
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

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_Transmission_Segment_Profile and type TATransmissionSegmentProfile.

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

TA_Transmission_Segment_Profile and type TATransmissionSegmentProfj

Num

The nqumber of ProfileValue objects in the ListofSegmentData for thi

ListQfSegmentData
Mapped to MMS Named Variables of type ProfileValue as

7.2.3

Ram

Mapg to the RampStartTime COM
TA_BRrofile_Value and type TAProfileValue.

Ram

Mapg to the RampDukatior
TA_BRrofile_Value andpype\TA

Profi

Mapg to the

TA_F

Profi
If prg
TA_F

Profi

berProfileValues

ProfileValue Mapping

pStartTime

Named Variable with

bDuration
MMS Named Variable with

ePrice

eEnergy

name

hame

name

hame
RGY,

sent, maps to the ProfileTarget COMPONENT of an MMS Named Variable with

name

Tofite_Value and type TAPTofileVaiue.

leCapacity

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

Profi

leOther

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

equest.

Duration
Mapsg to the Duration COMPONENT of an MMS variable of type Acco

Requestld
Mapsg to the Requestld COMPONENT of an MMS variable 0

TaCdgnditionsRequested
Mapg to the TaConditionsRequested CO
AccoluntRequest.

type

7.3 | Device Outage Mapping

This subclause defines the mappmg of th ice e object model to MMS types| The
Devige Outage model is 3 ariable for transmission using [MMS
Information Reports.

but gnly instan bmed
Variaples used t ation
Repofrts, and retur iften.

The Device Outaii obj areYpapped\Mo asequence of one or more MMS Named Variables,

The type and evice
Outage eveny,

Act vit&

N

NEWPLAN \ DONewRevSched DO_New_Sched

REVISE N DONewRevSched DO_Rev_Sched

CANCEL DOCancel DO_Cancel

ACTUALY 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=0OTHER.

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

DeviceNumber

Maps to the DeviceNumber component of the selected data type.

Devi¢eRating
Mapsg to the DeviceRating component of the selected data type.

ActiVlityDateAndTime
Mapd to the ActivityDateAndTime component of the selected d3

Activiity
Used|in selecting the MMS Named Variable and type used_i

PlanType
Mapg to the PlanType component of an MMS N&
the fgllowing interpretation: 0=SCHEDULE E

PlannedOpenOrOutOfServiceDateAndTH
Map{

Varia

PlanpedCloseOrinSe
Mapg to the Planned(
of typ

Outa
Maps
followi

Outa

Maps tType of an MMS Named Variable of type DONewRevSched, wit

followi i tion” 0=FORCED, 1=MAINTENANCE,
4=UN

the foIIowmg mterpretatlon 0= PARTIAL 1= FULL

Amount

ratype.

2=PARTIAL,

3=ECON

with

bmed

riable

IS Named Variable of type DONewRevSched, with the
US, 2=DAILY, 3=WEEKDAYS, 0=OTHER.

h the
DMY,

with

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.


https://iecnorm.com/api/?name=97f2c1a91085077cc8cf554a657b87a4

- 64— 60870-6-802 O IEC:2002(E)

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 following interpretation: 0=TRIPPED, 1=OFFLINE, 2=ONLINE, 3=OPEN, 4=CLOSE.

Affected Amount

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

Cominents
Mapdg to the Comments component of the selected data type.

OutapeEffect
Mapq to the OutageEffect component of the selected data type

7.4 | Information Buffer Mapping

The Information Buffer object maps onto two MMS is of
type InfoMessHeader, and contains the global | i t thevmessage. The s¢cond
variable is of type InfoBufXX, where is la ‘ The
mapging of the attributes is as followss

InfoReference
Mapg onto the InfoReference COMP NT
InfoMlessHeader. %
LocaJReference
Mapg onto the Loca
Info essHeada<>

Mesdageld
Mapg onto the
InfoMessHeader.

MMS Named Variable of| type

ONENT of an MMS Named Variable of| type

MPONENT of an MMS Named Variable of | type

Size
Maps ontothe Si ONENT of an MMS Named Variable of type InfoMessHeader.

InfoS§tream
Mapg onte-an MMS Named Variable of type InfoBufXX, where XX is large enough to hold|all of
the datay Note that XX can be larger, since the Size attribute determines how much ¢f the
buffer is actually valid.

7.5 Power Plant Mapping
7.51 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:

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 type.

Plan{ReferencelD
Mapg to the PlantReferencelD COMPONENT of an MMS Named
namg and type.

selected

Unitlp
Mapsg to the UnitiID COMPONENT of an MMS Named Variable (S8 ; pe.

RepdrtStatus
Mapg to the ReportStatus COMPONENT of an V N a ' name
and type with the following interpretati k XMED, 2=CANCELLED.

StartDateAndTime
Mapq to the StartDateAndTime CO an MMS Named Variable of the selected
namg and type.

StopPpateAndTime
Mapg to the StopDate

namg and type. C

Duration
Mapsg to the Dura of an MMS Named Variable of the selected nam¢ and
type.

ected

Availlabil it

The AvE] MMS

Economiclmpact
Mapa te’bit' 0 of the Impact COMPONENT of the MMS Named Variable of type AvailabIT with
the fallowing 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.

NO, the MaxRampRateUp COMPONENT shall be ignored.

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

If bit 1 of the Impact COMPONENT s

Capactitylmpact l
Mapg to bit 2 of the Impact COMPONENT of the MMS Named Variable of; e~Available with
the fqllowing interpretation: 1=YES, 0=NO.
Each| of the following attributes (if present) map into fields mpact
COMPONENT (type UnitCapacity) of the MMS Named Variabl 2 of
the Impact COMPONENT is NO, all of the fields within the Gapac NENT
shall be ignored.
type
plies
TH.
f the
NT is
b type
=, the
\ type
nitCa aC|ty If bit 1 of the CapacityClass COMPONENT is nof = 1,
NetMaxCapacity shall be ignored.
NetMinCapacity
If present, maps onto the NetMinCapacity COMPONENT of thqg type
UnitCapacity. If bit 1 of the CapacityClass COMPONENT is nof = 1,

threNetMimCapacity shattbegnored:

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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