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technical committee may propose the publication of a technical report when it has collec

INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMMUNICATION NETWORKS AND SYSTEMS FOR POWER
UTILITY AUTOMATION -

Part 90-10: Models for scheduling

FOREWORD

[he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bll national electrotechnical committees (IEC National Committees). The object of IEC (s\ to pron
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National'Committee intere
n the subject dealt with may participate in this preparatory work. International,y'governmental and 1
povernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
vith the International Organization for Standardization (ISO) in accordance (with" conditions determined
bgreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as‘nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are made-to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible~for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in ¢hejr national and regional publications. Any diverg¢g
pbetween any IEC Publication and the corresponding national or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation of, conformity. Independent certification bodies provide confor
bssessment services and, in some areas,-access to IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification bodies.

All users should ensure that they havé the latest edition of this publication.

No liability shall attach to IEC opits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for thel correct application of this publication.

Attention is dfawn to the possibility that some of the elements of this IEC Publication may be the subjed
patent rightS«IEC shall not be held responsible for identifying any or all such patent rights.

main task of IEC technical committees is to prepare International Standards. Howeve
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Attention is drawn_to_the Normative references cited in this publication. Use of the referenced publications is

t of

, a
ted

data of a different Kind from that which is normally published as an International Standard,
example "state of the art".

for

IEC TR 61850-90-10, which is a technical report, has been prepared by IEC technical
committee 57: Power systems management and associated information exchange.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
57/1762/DTR 57/1902/RVDTR

Full information on the voting for the approval of this technical report can be found in the

rep

ort on voting indicated in the above table.

Thi

Al
net

The¢ committee has decided that the contents of this document will remain unechanged until

5 document has been drafted in accordance with the ISO/IEC Directives, Part 2.

st of all parts in the IEC 61850 series, published under the general title Communicat
works and systems for power utility automation, can be found on the IEC website.

ion

the

stapility date indicated on the IEC website under "http://webstore.iec.ch"dn.the data related to

the| specific document. At this date, the document will be

e |reconfirmed,

e |withdrawn,

e |replaced by a revised edition, or

e |amended.

A Hilingual version of this publication may be issuied at a later date.
IMPORTANT - The 'colour inside“logo on the cover page of this publication indicaté¢s
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using|a
calour printer.
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COMMUNICATION NETWORKS AND SYSTEMS FOR POWER
UTILITY AUTOMATION -

Part 90-10: Models for scheduling

1 Scope

This part of IEC 61850, which is a Technical Report, describes scheduling for devices usling

IEG 61850.

The¢ parameters, which identify this new namespace, are:

e |Namespace Version: 2017

o |Namespace Revision: A

e [UML model file which reflects this namespace edition: wg10uml02v17-wg18uml02v1flb-
wg17uml02v18-jwg25uml02v04c.eap, UML model version WG17UMLO2v18

o |Namespace release date: 2017-06-12

e |Namespace name: "(Tr)IEC61850-90-10:2017A"

The¢ namespace "(Tr)IEC61850-90-10:2017A" is considered as "transitional" since the models

arel expected to be included in the next editions of IEC 61850-7-4xx and IEC 61850-7-3.

Poflential extensions/modifications may happen if/when the models are moved to International

St
LN
wh

2

The following documents arecreferred to in the text in such a way that some or all of th

cor
citg
any

IEC

IEQ
Pa

5 will be tagged with this namespace name. The others should still refer to the namesp
bre they are primarily defined.

Normative references

tent constitutes requirements of this document. For dated references, only the editl
d applies. For undated references, the latest edition of the referenced document (includ
amendments) applies.

TS 61850-2, Gemmunication networks and systems in substations — Part 2: Glossary

t 7-1.<xBasic communication structure — Principles and models

IEQ

ndard status. Only the new data objects and"CDCs that are not said inherited from exisIng

ce

eir
ion
ing

618504731:2011, Communication networks and systems for power utility automatiof —

Part 7-2: Basic information and communication structure — Abstract communication service
interface (ACSI)

IEC 61850-7-3:2010, Communication networks and systems for power utility automation —
Part 7-3: Basic communication structure — Common data classes

IEC 61850-7-4:2010, Communication networks and systems for power utility automation —
Part 7-4: Basic communication structure — Compatible logical node classes and data object
classes
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3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC TS 61850-2
IEC 61850-7-2 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e [IEC ElecCiropedia:. avallable at nttp.//www.electropedia.org/

e |ISO Online browsing platform: available at http://www.iso.org/obp

3.11 scheduled entity
data object of one of the following common data classes APC, ASG, INS, ING SPC, SPFG,
ENC or ENG where the control output or the value of the setting may be determined by the
scheduling system

3.1]12 scheduling system
collection containing a schedule controller and the schedules to which the schedule controfler
refers

Not¢ 1 to entry: The scheduling system is associated to a scheduled,entity (by reference in the schedlule
conjroller) and determines the behaviour of the scheduled entity.

3.2 Abbreviated terms

Clguse 4 of IEC 61850-7-4:2010 defines abbreviated terms for building concatenated data
names.

Fol the purposes of this document, some new abbreviations have been introduced |as
presented in this table.

Table 1 shows normative terms that are combined to create data object names.

Table 1 —-Normative abbreviations for data object names

Term Description
Dsa Disable, disabled
Entr Entry, entries
Prio Priority
Req Requested
Reuse Reuse
Schd Schedule

NOTE Abbreviated terms used for the identification of the common data classes and as names of the attributes
are specified in the relevant clauses of this document and are not repeated here.

4 Requirements for schedules

4.1 Schedules for establishing time-based behaviour

Schedules establish which behaviour (for example, tariff 1 or 2, mode 1 or 3) is applied during
specified time periods. A schedule consists of a series of entries. Entries of a schedule
represent the value of a setpoint, the activation value of a particular mode or the value of a
parameter for a mode. All the entries of a single schedule refer to a same data object which is


http://www.iso.org/obp
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a controllable object, a setpoint or a setting and which is called "scheduled entity" in this
document.

One of the most common uses of schedules is for scheduling real power output. In that case,
DER systems that directly manage their power output, such as reciprocating engines and
energy storage systems, may use schedules to determine the time and level of power output.

However, many other controllable entities may also be scheduled. Larger inverter-based DER
systems and large aggregations of small inverter-based DER systems have significant
influence on the distribution system and have local Volt-VAr characteristics that may vary
thrughout the day. As a result, a single Tfunction or operafional mode such as a specific,Vplt-
VAl curve may not be suitable at all times. Yet sending many control commands every:few
houyrs to many different DER systems may impact bandwidth-limited communications,'systgdms
or may not be received in a timely manner, leading to inadequate DER system~tesponsles.
However, if schedules are established that the DER systems will follow autonomously, then
these communication impacts will be minimized.

Schedules may be used to allow even more autonomous control of thé behaviour of DER
equipment. They are usually sent ahead of time, and then activated at\the appropriate timg or
by pn external trigger event. There are different applications for schedules:
e [schedules for direct values (e.g. setpoints for P/Q/cosphi);

e |schedules for constraints (e.g. do not exceed the maxXimum value of P/Q/cosphi aft a
certain time);

e [schedules for pricing information (act on constraints);
e |schedules for activation of modes (e.g. Volt-VAr'curves);

e |[schedules for parameters of modes.

4.2 Relation between schedules and directly set values and parameters of the DER
system

As |has been mentioned before, schedules are an alternate way to determine the behavipur
compared to direct control possibilities (i.e. using setpoints or activate and configure a
selected mode of operation). Therefore, it is important to describe how schedules and direct
control possibilities interact.:

5 [Principles for.modelling schedules

5.1 Schedule'controllers and their schedules

Within an_gléctrical system, multiple entities may be scheduled in parallel. For example, ift is
pogsibleto*schedule active power and reactive power. For each of the scheduled entities ($ee
4.1 and_6.1), there will be, as depicted in Figure 1, at most one schedule controller and
potentially several schedules referenced (used) by the schedule controller. One giyen
schedule may be referenced by multiple schedule controllers.

An entity is a data object that exists in the IEC 61850 data model which is either a data object
supporting control services (e.g. binary control or setpoint) or it is a setting (data object that
includes attributes of FC=SP). The schedule controller has a data object which is a reference
to the scheduled data object (see 6.3). For instance, a schedule controller could be
associated with WMax (setting of the maximum real power output of a DER — namespace "(TR)
IEC 61850-90-7:2012"). Another schedule controller could be associated with OpModVVAr
which enables/disables the volt/var mode (namespace "(TR) IEC 61850-90-7:2012").

The description in this subclause applies to one scheduled entity (i.e. one schedule controller
and multiple schedules).
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Figure 1 — Scheduling principle

Scheduling and direct control / setting
1 General

mentioned in 5.1, scheduling applies to scheduled entities which are data objects in

ect) or which are settings where the valué’may be written.

2 Case when the scheduled entity is of type "controllable data object"

cal node which will indicateif direct settings control shall be used or if scheduling shall
d.

The behaviour, if scheduling is used and the schedule controller has no valid output (e.g.

sch
or
ent

NO]
is a
rea

edule is active), shall be the same behaviour as when a setpoint has never been initializ

the

61850 data model which may be controlled through control services (controllable data

controllable data objects a_mew data object will be added in IEC 61850-7-41 for each

be

no
red,

when a controlfable object has not received any control yet. It depends on the scheduled

ty and shall be-defined by user requirements or declared in the MICS of the device.

[E As an_example, a photovoltaic system may feed in as much power as possible into the grid if no sche
Ctive. Acpump may not operate anymore if no schedule is active. A valve may stay at the position it has
hed.

jlule
last

If t

la ol ] al 424 H £ 4 " 4 Ll =l | Fall ol pu | 4 b Lol ot |
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cts

of the CDC APC that are not controlling equipment), the value applied shall be reflected in the
data attribute mxVal. If the schedule controller has no valid output, the quality of mxVal of the
scheduled entity shall be set to invalid.

5.2

.3 Case when the scheduled entity is of type "setting”

For settings, the DO Mod of the schedule controller shall be set to "off" to indicate that the
direct settings shall be used.

1

Extension under consideration, within the edition 2.1 of IEC 61850-7-4.
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If scheduling is used, the setting value (data attribute with FC=SP) of the scheduled entity will
be updated with the scheduled value. If the schedule controller has no valid output, the last
value will remain active.

5.3 Schedule behaviour

Schedules may be started by one or multiple UTC times (e.g. 2016-06-10 06:00), one or
multiple calendar times (e.g., every Monday at 08:00 h), or by an external trigger.

Implementation rules for the start time:

o |A start time is configured as "UTC time" when setTime is defined and holds the specit’ied
UTC start time within the TSG CDC and not setCal.

e |A start time is configured as ‘"periodic" when setCal is defined and “\hosts [he
calendar-based period parameter within the TSG CDC and not setTime.

o |A "periodic" start time may also be configured as "periodic starting aftet)a defined UTC
time" when both setTime (specifying the UTC time) and setCal (specifying the
calendar-based period) are defined within the TSG CDC.

There are variants in the usage of a schedule:

e |a schedule may run just once at a defined UTC time if only, one start time is present and
configured as UTC time,;

e |a schedule may run multiple times at multiple UTC time due to multiple start times that ¢an
be configured as UTC time;

e |a schedule may be repeated periodically at a defined calendar-based period if start time is
configured as periodic;

e |a schedule may be repeated periodically, at a multiple calendar-based periods if multiple
start times are configured as periodic;

e |a schedule may be repeated periodically after a defined UTC time if start timel is
configured as periodic after a UTC time. This can also apply with multiple start times
defined;

e |a schedule may start running based on an external trigger; in such a case, it is said to|be
"event driven";

e |the configured values of a schedule may be reused with a new start time or a new externnal
trigger.

Implementation rules for the schedule:

o ["reuse" condition reflects the status of the "SchdReuse" setting, "not reuse" condifion
means.the opposite of "reuse" condition;

o ["event driven" condition reflects the status of the "EvTrg" setting, "not event driven
condition means the opposite of "event driven" condition;

e '"periodic" condition means that at least one StrTm of the schedule is defined as periodic
(refer to implementation rules defined in 5.3), "not periodic" condition means the opposite
of "periodic" condition;

e "all StrTm consumed" condition means that, considering that all defined StrTm are not
periodic, all of them are past, "not all StrTm consumed" condition means the opposite of
"all StrTm consumed" condtion.

The following basic rules apply:

e A schedule can be configured to be event driven — in that case, start times are ignored.
Once an event triggered schedule has started, it cannot be restarted by another event.
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If a start time is configured as periodic, the schedule will be executed periodically based
on the configuration of start time. If the start time is configured as UTC time, the schedule
will run once based on that start time.

If multiple start times are available, a mixture of start times configured as UTC time and
others as periodic is not allowed. If at least one start time is configured as periodic, all
start times that are configured as UTC time will be ignored.

If a schedule which is configured with multiple start times as UTC time is running and
another start time becomes ready, the running one will have to end by anticipation and the
schedule will be restarted with the new start time.

[T a schedule Is configured to run periodically (i.€ a start ume is configured as perjodgic)
and the period is shorter than the length of the schedule, or if another start time is
configured as periodic and its period start time occurs, the running schedule \will have
to end by anticipation and it will restart. Thus it will strictly respect the given period(s).

In case, for whatever reason, the schedule cannot start at the time. given by fhe
occurrence of a start time setting, but afterwards, then the schedule will rtuh“sharply as |if it
has started at the time given by the start time setting. Said in other,wetds, the schedule
won’t shift the scheduled values based on the real-time start.

edules that are not configured as periodic will be automatically released (back to [Not

regdy state) once an external trigger has happened or all StrTm cofisumed is true, unless they

arel configured to be reuse.

Th

overall expected behaviour is described in Table 2.
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Table 2 — Expected behaviour of a schedule

External trigger Start times Reuse
not reuse reuse
Once it has been enabled Oncc_e it ha_s b_een enabled
and integrity is OK, the and integrity is OK, the
’ schedule runs each times
schedule runs only once at external trigger becomes
. Start times the first occurrence of ) 99
event driven h : . true (if the schedule has
are ignored external trigger becoming
tenie Gtr Time (defined ended before the occurence
. v Of this trigger transition). $tr
eg?iizjia(‘:s) il.sl'I;Cntcl)r:;%or Time (defined either as UTC
P 9 ’ time or periodic) is ggnored.
Once it has been enabled and integrity is OK, the schedu|e
runs periodically, starting at the first oceurtence of the
eriodic Calendar time and repeats with every.re-eccurrence of the
p Calendar time until it is disabled. If/multiple start times are
defined as periodic, a (re)-occurrénce of any of the
calendar times will restart the schedule
Once it has been enabléed Once it has been enabled
Single start | and integrity is OK\¢he :Qﬁégltﬁgrrmésoar'éﬂie at
time schedule runs ohly‘once at ) y
. . the first occurrence of the
nok event driven configured the first occurrénce of the start time. At the end. the
as UTC start time. At'the end, the hedul T f ’ lid
time scheduletbecomes "not schedule waits for a vali
ready"” start time and schedule
Y enabling
not periodic
.The schedule runs as many The SChe,(,jUIE? runs as mary
Multiple times as "valid" start times, gmz iicfrﬂrlédncztirft;mecf
start times at the occurrence of any of the start times. Once aﬁ/” o
configured the start times. Once "all start times hav.e been
as UTC start times have been consumed. the schedule
time consumed", the schedule its f ’ lid S ;
becomes not ready waits for vali tart.tlme(s)
and schedule enabling

5.4

de

Schedule structure

ThL following is_an overview on the principle information available in the schedules. The
iled modelling as IEC 61850 logical nodes and data objects is described later.

A schedule*consists of an indication of the fixed duration of the schedule interval and a seljies
of entries, representing the desired fixed attribute value of the scheduled entity at each
corjsecutive schedule interval time, the first value being attached to the first time interval.

Schedules may have a priority. The default priority is priority 0. Schedules with higher priority
take precedence over schedules with lower priority.

Table 3 contains the key information provided within a schedule.

e The first six entries provide the information that is required to control the execution of the
schedule, including its configuration and status,

e The last three entries (framed) are the contents of the schedule of which the last entry is
repeated for each interval time.

NOTE

last entries are ignored.

If the number of instances of typed values exceeds the defined number of schedule entries, the remaining
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Table 3 — Structure of a schedule

Priority of schedule

State of schedule (Not ready | Start Time required | Ready | Running)

Configuration for reusability

Configuration for event driven execution of the schedule

Current value determined by the schedule

Time when the schedule started running (ActStrTm)

Tirn b an th haodil
e WreH—r Hea

HH A e-SEeReaUTe ISP

Configuration of (multiple) Start Time(s) of schedule (StrTm) including the configuration of periodic executi

Schedule enable error report (SchdEnaErr)

Number of schedule entries (NumEntr)

Duration of the schedule interval (IntvEntr)

Multiple instances of typed value representing the schedule entries

And 2 controls:

Enable request (EnaReq)

Disable request (DsaReq)

If ¢
is

sch
sch

oncurrent schedules need to run, i.e multiple exelhisive schedules with different settingg
breferable to provide multiple instances of schedule (one per setting) and to use

edule controller to activate them at the requested time, rather than to try to update

edule settings after disabling, on the fly.

Schedule running depends very much on“clock quality and validity. Device specifications

proj
de

5.5

5.5

duct profiles should state what acvalid clock is in the context of scheduling and hoy
ice should behave in case of invalid/bad quality clock.

Managing schedules

1 Overview

Th¢ management of-the' schedules is done on two levels:

NO]

each schedule.is managing its state based on various parameters and requests;

the schedute controller selects the active schedule, among running ones, based on
schedulepriority.

[E Priority of a schedule is assigned by the user.

, it
the
the

or
v a

the

5.5

2 The state machine of the schedule

The behaviour of schedules is based on a state machine as shown in Figure 2.
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stm 5State Diagram Alternate /

If & schedule execution ends
due to an cccumence of a new
period by anticipation, the

Periodic means: at
least one start time

StTm) i figured Initial
{as mﬁ;gﬁ?ﬂ‘:m schedule transitions from
ready immedistely badk to
running.
Enable [Integrity Chedk ok] Hot ready
ey —/
—
Disable /;W\
Disable [inct pesidodic)

AND {no reusg)]

Start Time required [(not pericdic) AND (reuse) AND (not event

driven) AMD {all StrTm consumed)] sk

il
—

Schedule
execution Disable
ends

Enable [Integrity Chedk ok]

[[pericdic) OR {{reuse) AND {event
driven) OR {not al]l Srhm

consumed))]
Ready ) Time [>= any StrTm)] et Running Oy
External Trigger

Crecurence [any Stk — |+ entry/ 3hTm is consumed
—

IEC
Figure 2 — State diagram for schedule
Schedules are in one of the following:four states:
o |Not ready: the schedule jis-not ready to be run. The schedule does not contain valid
entries. If schedule is in'the Not ready state, values may be changed.
e |Ready: the schedulge has been configured and enabled by the client with consistent entfies
and the values ofsthe entries have been validated by the server. That means the vallies

are in supported_range. As soon as a schedule is Ready, it shall update its planped

starting time (NxtStrTm). If event driven, this data will remain invalid.

Running:{dhe schedule was Ready and the start condition has been met, which is eit
the curtent time is later than or equal to one of the Start Time (StrTm) defined in

her
the
a

schedule or an "external event" occurs that causes the schedule to be activated (e.g.

temperature exceeds a specified limit). As soon as a schedule is Running, it may upd

te

itsvactual active starting time (ActStrTm). This data object always reflects the UTC time

the schedule has theoretically started, i.e. the first entry of the schedule has happened or

should have happened (such first entry may have never been effectively output by
schedule because of a late start).

the

Start Time required: a schedule that is reuse is available again but needs a new valid start

time to be defined.

The following transitions between states are defined:

From Not ready to Ready:

— Following a "Enable" request issued by a client and under the condition that the

schedule is valid, a Start Time is defined (StrTm), or external trigger option is set
(EvTrg set to TRUE). Upon enabling, the server hosting the schedule may perform
some internal integrity checks that are outside the scope of IEC 61850 (e.g. are the
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values defined in the schedule compatible with the capabilities of the device to which
the schedule should be applied?). If the validation of the schedule fails, the schedule
will remain in the Not ready state and a negative response will be issued on the
"Enable" request. In addition, the cause of the failure is reported into the dedicated
Schedule Enable Error data object, to help the requester fixing the issue.

The start time or an external trigger have not been reached yet.

e From Ready to Not ready:

Following a "Disable" request issued by a client.

e From Ready to Running:

e |From any states to Not ready:

If one of the configured Start Times (StrTm) has been met or if — for a periodic'ong -
an occurrence happened.

If a configured external trigger has happened.

Whatever its state, a schedule is disabled i.e is back to the Not ready state upon the
reception of a "Disable" request. A "Disable" request is of <highest priority and
overrides all other commands or transitions. A "Disable" request’is always successful.

schedule execution ended », i.e from Running to "schedule done" transition point:

"normally" at the end of the schedule duration, i.e. if the schedule ends by complefing
the interval of the last valid entry;

by anticipation, if a new start ime defined as WUTE time occurs, i.e. if one of fthe
configured and not yet consumed Start Times (StfDm) has been met;

by anticipation, if a new period as defined in{the periodic start time(s), occurs i.e. if|lan
occurrence of a periodic one happened.

e |From "schedule done" transition point to either Not ready, or Time Start required or Ready

NOTE

states (the state that will be reached depends on the conditions described in Figure 3).

/ //,x L \\_\\ ///,»’ \_\\\ ///_, \\\\ Ve .
| S¢hedule done )—b-{\ PRl S——No—=p<_ ol >——No—<__Reuse Schedule? :;>—No—}<:/ State Not reaqy )

B

~._ Schedule? - . available?
7_/ “ S
Yes Yes

r/ .\\‘—YES 5(,/‘/ . . o~ ~

| Stdte Ready | _~Schedule Event~. /' State Start Timfe

< : SN O . |

\\ a ™. driven? -~ o \ required /

*\ 7 N |

In the case-of the periodic event with a schedule duration exactly equal to the period, an immediate refurn

fromp Schedule done to Ready and from Ready to Running is expected, the main objective of the state charlges

being the reporting of a restart of the schedule.

Figure 3 — Flow chart for transition out of running state

A Start Time (StrTm) configured as UTC time, which initiated the running of the schedule will
be automatically set to 00 by the schedule as soon as the schedule is running. Thus dual

write

access mecanism (by the client and by the schedule itself) for any StrTm DO should be

carefully implemented to avoid unexpected loss of information.

During the Ready, Running states, the elements below shall not be changed:

priority of schedule;
configuration for reusability;

configuration for event-driven execution of the schedule;
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e number of schedule entries (NumEntr);
e duration of the schedule interval (IntvEntr);
e instances of typed value representing the schedule entries;

e configuration of (multiple) Start Time(s) of schedule (StrTm) including
configuration of periodic execution.

the

for
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henmthe schedute s the-Start - Time required state, the same Tute as above appies, exXC

the Start time(s), which may be modified to configure new start times.

[E A schedule does not know whether it is active or not (activation is the result of a schedule controller). ¢
ven schedule controller (referencing this schedule) will determine which schedule is active, inhits“context,
bses it through the value of its ActSchdRef data object. The scheduled entity may know~which schedul
e at a given time by reading this data object (or by subscribing to it) .

allows a schedule to be "used" by many schedule controllers at the same time. In_€ase a schedule is sha
hany schedule controllers, it may even be active as far as one controller is considered, but also be not acti
h from another controller.

3 The role of the schedule controller

chedule controller is associated with an entity that is centrolled by schedules (e.g. act
ver, state of a switch; see also 4.2 and 6.2). Several. schedules may be associated t
edule controller. The schedule controller class has(a reference to the (single) entit
trols (e.g. a setpoint for active power or the activation of a Volt-VAr mode).

y a schedule that is in the Running state’ may affect a scheduled entity. Out of

ermines the value resulting from the scheduling system. (See in Annex A some sped
e related to the "Mod" of the LNSs' in charge of supporting schedules and sched
trollers).

following rules apply tordetermine the Active schedule:

Between schedules.in the Running state with different priorities, the schedule with
highest priority isthe Active schedule.

Between schedules with the same priority, the new schedule that transitions into
Running state becomes the Active schedule. If two schedules are configured with
same starf~time and the same priority: this is considered a misconfiguration and i
unpredietable which schedule will become Running. If for a schedule that is started by
event,nthe event happens at exactly the start time of another schedule with the sag
priority, the one triggered by the event shall become Active. If two schedules are trigge

pt

Dnly
and
e is

red
e if

ive
D a
y it

th schedule controller is associated to a known set of schedules. Per schedule controller,

all

edules that are in the Running state, at-most one schedule is Active at a time, which then

ific
ule

schedule controller is responsible for determining the Active schedule at a given tife.

the

the
the
is
an
me
red

hv avents and tha avent hannens exactly ot thg csamg timg it will hg randaom
—eVehts—aha—+the—eveht—hapPpe SH—He—Sae—HRe—H—WHH—PBe—1ahRaom—AH

.......... y
schedule will be activated. Such a configuration should be avoided.

For periodic schedules, a new occurrence is considered as transition in the Running sta

ich

te.

Between Running schedules with the same priority, if the Active schedule ends, a

last-in-first-out (LIFO) rule shall apply to determine which schedule to consider
becoming the new Active one when this schedule ends.

In case no Running schedule is available at a given time, the output of the controller is
to "quality:invalid".

for

set

An example is shown in Figure 4. The sequence and precedence of each of these schedules
is shown at the bottom as follows:
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e A first schedule with Prio 0 that is configured to be periodic and that is in Running state

continuously.

e A schedule with Prio 1 that changes from Ready to Running at time t1.

o At time t2, another schedule with Prio 1 changes to the Running state and becomes de

facto the Active one.

e At time t3, this schedule with Prio 1 ends; the still Running schedule with Prio 1 becomes

Active.

e At time t4, this first schedule with Prio 1 ends; the still Running schedule with Prio 0

becomes Active

o |At time t5, another schedule with Prio 1 changes to the Running state.

o |At time t6, a schedule with Prio 2 changes to the Running state.

o |[At time t7, the schedule with Prio 2 ends; the still Running schedule with Prie™1 becon

Active.
o |At time t8, this schedule with Prio 1 ends; the still Running schedule with Prio 0 becon
Active.
Legend:
Running
active
Prio 2
Prio 1
Prio 1 Prio 1

T c5 . ! !
Prio O, Periodic Cﬁ(t(do, Rerio¢lic Prio 0, Periodic Prio 0, Periodic

t1 t2

5.5

Figure 4 —

t3 t4 t5 t6 t7 18

Handling priorities of schedules to
determine the Active one

tim

nes

nes

IEC

The relations between schedule controller, schedules and entity controlled by the schedule
are shown in Figure 5. The schedule controller monitors state and priority of the associated
schedules and informs the scheduled entity about the scheduled value.
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5.6)

Schedule 1 Schedule 2 Schedule n

State
Priority
Scheduled value

controller

Reference to active Schedule
Scheduled value Legend

Association €—=>
Scheduled entity Value —_—

IEC

Figure 5 — Relation between schedule controller, schedules
and entity controlled

[E Any scheduled entity will have in future (request for amending the 7-4 abstract class accordingly)
bibility to run with or without scheduled values, based on a-setting defined at the level of the LN hosting
bduled entity.

Configuration of schedules

Schedules are defined in IEC 61850 as logical nodes and data objects. A client may config

an
eng

NO]
file.

Inr
and

already existing schedule in the IED by setting the individual values and then requ
bling the schedule.

[E As an alternate variant, it couldxbe’required to download schedules (with or without individual values)
For that purpose, an SCL structuré.of the schedule may be used with preconfigured values.

pality, both methods could be required to work together; i.e. an initial schedule may be downloaded as a
then later individual values fof the entries may be changed through services.

the
the

ure
est

S a

file

6 [IEC 61850 LNs_and CDCs

6.1 CDCsof supported scheduled entities

The entities that may be scheduled are Data Objects and may have different types depending
on the eommon data class (CDC) of the entity to be scheduled. These types are:

e Analogue value for CDC: APC and ASG.

¢ Integer value for CDC: INC and ING

e Boolean value for CDC: SPC and SPG

e Enumerated values for CDC: ENC and ENG

For each type, a different common data class is required to model the schedule as follows:

ASG for analogue
ING for integer
SPG for Boolean

ENG for enumerated
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There may be further new controllable entities to consider for scheduling, but this will be
treated in further editions.

Annex B (informative) introduces the new codes for depicting data attributes and objects
presence conditions rules (copied from 5.6 of IEC 61850-7-2:-2).

Annex C (informative) describes the content of abstract classes used for the definition of the
new LNs and CDCs (to help the understanding of this document).

Annex D provides an example of usage of such modelling.

6.2] Package CommonDataClasses_90_10
6.2/1 General

Subclause 6.2 defines the new CDCs associated to this namespace. They(should ultimafely
moje to IEC/IS 61850-7-3.

2 Under preparation. Stage at the time of publication: IEC/AFDIS 61850-7-2:2017.
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Package CDCStatusinfo
General
class CDCE!atuslnfuBD_lD/
CoreAbstractCDCs::
BasePrimitiveCDC

+ d: VisString255_DC [0..1]
+ dU: Unicode255_DC [0..1]

+ cdchs: VisString255 EX [0.1]

+ cdcMame: VisString255_EX [0..1]
+ dataMs: VisString255_EX [0..1]

Comstraints
{MOcdchs}
{MOdataMs}

CoreAbstractCDCs::
SubstitutionCDC

ORS

+  subl: Quality_SV [0_1]

+ subEna: BOOLEAN_SW [0..

+  sublD: Visstring64_SV [0_1]
+ blkEna: BOOLEAN_EL [0..1]

+ stVahObjectReference_ST_dchg
+ gN\NAlity_ST_gchg
+ N Timestamp_5T

COMSLraimts
{MFsubst}

TCS

+ q: Cuality_5T_gobe
+ t: TimestampA\SD
+ subVal: Time SV [0..1]

+ stVal: Time_5T_dchg=dupd

ogmstraints
{MFsubst?

Figure 6 — Class diagram CDCStatusiInfo::CDCStatusinfo90_10

e

IEC

Figure—6—thisdiagram—shows—at—statos—mformatiom B Cs—defimed—mthis—docunmemnt
supertypes that factor their common attributes.

6.2.2.2

Time value status (TCS)

This common data class shall be used to represent calculated time values.

Table 4 shows all attributes of TCS.

ith
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Table 4 — Attributes of TCS

IEC TR 61850-90-10:2017 © IEC 2017

cdcld = TCS, UML class name = TCS

Attribute Attribute type FC | TrgO (Value/Value range) Description PresCond
name p
DataAttribute for status
stVal Timestamp ST dchg, | Value of the calculated time. M
dupd
q Quality ST qchg | Quality of the value in 'stVal'.
t TTmestamp ST TTmestamp of the last change of the value
in any of 'stVal' or 'q".
DataAttribute for substitution and blocked
subEna BOOLEAN SV inherited from: SubstitutionCDC MFsubst
subVal Timestamp SV Value used to substitute 'stVal'. MFsubst
subhQ Quality SV inherited from: SubstitutionCDC MFsubst
subID VisString64 SV inherited from: SubstitutionCDC MFsubst
blkEna BOOLEAN BL inherited from: SubstitutionCDC 0}
DataAttribute for configuration, description and exténsion
d VisString255 DC inherited from: BasePrimitiveCDC (0]
du Unicode255 DC inherited froms BasePrimitiveCDC (0]
cd¢Ns VisString255 EX inherited frfom: BasePrimitiveCDC MOcdcNg
cd¢Name VisString255 EX inherited-from: BasePrimitiveCDC MOcdcNg
dafaNs VisString255 EX inherited from: BasePrimitiveCDC MOdataNs
6.2/2.3 Object reference status (ORS)

This common data class shall be :Used to hold the reference to an element the datq is

referring to.

Table 5 shows all attributes. of ORS.

Table 5 — Attributes of ORS

(')\-) cdcld = ORS, UML class name = ORS
Attribute Attribute type FC | TrgO (Value/Value range) Description PresCond
name p
DataAttribute for status
st\Val ObjectReference ST dchg | Reference to an element the data is M
referring to.
q Quality ST qchg | Quality of the value in 'stVal'. M
t Timestamp ST Timestamp of the last event of 'stVal' or M
the last change of value in 'q'.
DataAttribute for configuration, description and extension
d VisString255 DC inherited from: BasePrimitiveCDC (0]
du Unicode255 DC inherited from: BasePrimitiveCDC 0}
cdcNs VisString255 EX inherited from: BasePrimitiveCDC MOcdcNs
cdcName VisString255 EX inherited from: BasePrimitiveCDC MOcdcNs
dataNs VisString255 EX inherited from: BasePrimitiveCDC MOdataNs



https://iecnorm.com/api/?name=e574e7ad59a75de3ffb06c6b6d490f9e

IEC TR 61850-90-10:2017 © IEC 2017 - 23 -

6.3 Logical node classes
6.3.1 General

This subclause specifies logical nodes defined in IEC/TR 61850-90-10.

class LogicalModes_90_10 /

LNGroupF |
+ FECC
+ F5CH

IEC

Figure 7 — Class diagram LogicalNodes_90_10::LogicalNodes_90."10

Figure 7: this diagram shows the LN classes included in this namespace,
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6.3.2 Package LNGroupF
6.3.2.1 General

class LNGroupF /

LNDOM|

«adminz
Abstracti NsCommon::DomainiN

+ NamPlt: LPL [0.1]

=& ENSEraviooTivode

+ Health: ENSHealth [0..1]

+  Mir: SPS[0..1]

+ Mod: ENCBehaviourMode [0..1]
+ InRef: ORG [0..1]

COMSEraints
{Omulti}
{MOcond(1)}

F5CH
F5CC

+  Schdst: ENSScheduleStapa

Z c :
+  SchdEntr: INS [0..1] ActSchdRef: ORS

+ CtlEnt: ORG

<+ wallNs: NS P ooy
+  WalSPs: 5P5 Schd: ORG
<+ WalENS: ENSErumDA +  WallNS: INS
= walhv: MW +  ValSPs: 5PS

+  WalENS: ENSEnumDA

+ EnaReg SPCTransient
T 4+ ValMv: My

+ DsaPeq: SPCTransient

+, &oRdPrio: ING [0..1] constraints
= \MumEntr: ING {Mmulti}
%/ Schdinte: ING {AtMostOne}

+  WalASG: ASG [0..1]

<+ WallNG: ING [0..1]

+  WalsPG: 5PG [0..1]

+  WValENG: ENGEnumDA [0..1]
+  StrTm: TSG [0..1]

+  ActStrTm: TCS [0..1]

+  MNxtStrTm: TCS

+ EvTrg: SPG [0.1]

+ InSyn: ORG

= SrhdReyse- SPC

+ SchdEnaErr: ENSScheduleEnablingError

Cconstraints
{AtMostOne}
IMmultiF(valMvi
IMmultiFivaliNG):
{MmultiF(ValsPsi;
{MmultiF{ValENS)}
{MF{EvTrg)}
IOmulti}

IEC

Figure 8 — Class diagram LNGroupF::LNGroupF
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Figure 8: this digram shows the details of the LN classes of F Group included in this
namespace, in addition to their relationship with their parent class.

6.3.2.2 LN: Schedule controller Name: FSCC

This logical node defines a schedule controller. It determines which schedule is currently
active based on state and priority of the schedules and it exposes the actual scheduled value.

Table 6 shows all data objects of FSCC.

Table 6 — Data objects of FSCC
)
FSCC ."L
D3ta object | Common data class T Explanation PresCond
name nds/ds
Descriptions
NaPIt LPL | inherited from: DomainLN [0/ na
Status information
Ac{SchdRef | ORS Indication of which schedule is active._as an object M/ na
reference.
As long as no schedule is agtivel the quality of the
value shall be set to invalid:(The active schedule is
selected by the scheduleccontroller within the
running schedules basedjon the priority of the
running schedules,
Val|INS INS Current value defermined by the scheduling system. | AtMostOne|/
As long as noschedule is active the quality of the na
value is inyalid. The unit of this data shall be the
same as_the unit of the data object(s) ValING.
Val|SPS SPS Current value determined by the scheduling system. | AtMostOne|/
As.ong as no schedule is active the quality of the na
value is invalid.
ValENS ENS (EnumDA) Current value determined by the scheduling system. | AtMostOne|/
As long as no schedule is active the quality of the na
value is invalid.
Bep ENS inherited from: DomainLN M/ na
(BehaviourModeKind)
Heplth ENS (HealthKind) inherited from: DomainLN O/ na
Mi SPS inherited from: DomainLN MOcond(1)[/
na
Measured and metered values
Va|MV Mv AtMostOne|/
na
Controls
Mod ENC inherited from: DomainLN O/ na
(BehaviourModeKind)
Settings
CtlEnt ORG Object reference to the entity controlled by the M/ na
schedule.
Schd ORG Object reference of schedule n (an LN reference to | Mmulti / na
the LN of class FSCH).
InRef ORG inherited from: DomainLN Omulti / na
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6.3.2.3 LN: Schedule Name: FSCH

This logical node defines a schedule. Multiple schedules can be defined, using FSCC LN to
control which ones are active.

Table 7 shows all data objects of FSCH.

Table 7 — Data objects of FSCH

FSCH
D3ta object | Common data class T Explanation PresCond
name nds/ds
Descriptions
NamPlIt LPL | ‘ inherited from: DomainLN O-/ na
Status information
SchdSt ENS State of this schedule M/ na
(ScheduleStateKind)
SchdEntr INS The current schedule entry of a running.schedule. O /na
This is the Data-Instance-ID of the data-object
ValXXX (e.g. ValASG). As long as thé schedule is
not running the value shall be 0.
ValINS INS Current value determined bythe schedule. As long | AtMostOne|/
as the schedule is not running the quality of the na
value shall be set to invalid. The unit of this data
shall be the same ag the unit of the data object(s)
ValING.
Va|SPS SPS Current value. détermined by the schedule. As long | AtMostOne|/
as the schedule is not running the quality of the na
value shall‘be set to invalid.
Va|ENS ENS (EnumDA) Currentwalue determined by the schedule. As long | AtMostOne|/
as the'schedule is not running the quality of the na
value shall be set to invalid.
Ac{StrTm TCS The time when the schedule started running. If the O /na
schedule is not running, the quality of the value is
set to invalid.
Nx}StrTm TCS The next time when the schedule is M/ na
planned/intented to start or re-start running. If no
schedules are planned running, the quality of the
value is set to invalid.
SchdEnaErr | ENS Enumeration reflecting the potential error which has | M/ na
(ScheduleEnablingErro happened at the latest Schedule Enabling request
rkind)
Bep ENS inherited from: DomainLN M/ na
(BehaviourModeKind)
Heplth ENS (HealthKind) inherited from: DomainLN O /na
Mi SPS inherited from: DomainlL N MOcond(1)I/
na
Measured and metered values
ValMV MV Current value determined by the schedule. As long | AtMostOne /
as the schedule is not running the quality of the na
value shall be set to invalid. The unit of this data
shall be the same as the unit of the data object(s)
ValASG.
Controls
EnaReq SPC T | (controllable) Operating with value true initiates M/ na
enable transition request according to the state
diagram; operating with value false is ignored. The
change of its status value is a local issue.
DsaReq SPC T | (controllable) Operating with value true initiates M/ na
disable transition request according to the state
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FSCH

Data object
name

Common data class

Explanation

PresCond
nds/ds

diagram; operating with value false is ignored. The
change of its status value is a local issue.

Mod

ENC

(BehaviourModeKind)

inherited from: DomainLN

O/na

Settings

SchdPrio

ING

The priority relation of this schedule (0..n) with
higher numbers superseding lower numbers. Shall

O/na

be a positive value. If missing the default is zero.

NumEntr

ING

The number of schedule entries that are valid out of
the instantiated ValASG, VallING, ValSPG or
ValENG.

NumEntr shall be > 0.

NumEntr is <= number of instantiated
Val[ASG|ING|SPG|ENG]'s

M/ na

Schdintv

ING

The schedule interval duration in time entities as
specified in the SchdIntv.units.SIUnit.The SlUnit is
mandatory in this data object.

The total duration of a schedule‘shall be (NumEntr x
Schdintv).

M/ na

ValASG

ASG

The ASG scheduled values, (ctrrent value output as
MV).

MmultiF(ValM
V) / na

Val|ING

ING

The ING scheduledalues (current value output as
INS).

MmultiF(Va]IN

S)/ na

Val|SPG

SPG

The SPG scheduled values (current value as SPS).

MmultiF(ValS
PS) / na

ValENG

ENG (EnumDA)

The ENG’scheduled values (current value as ENS).

MmultiF (ValE
NS)/ na

StrTm

TSG

Start time of the schedule in UTC time (setTm of
TimeStamp type as defined in 7-3) or as Calendar
time (setCal of CalendarTime type as defined in 7-
3) or as Calendar time as defined by setCal, after
the UTC time as defined by setTm, in case both are
defined and valid.

With multiple instances, it helps defining a list of
time stamps or calendar entries.

If from the multiple instances, a specific entry is not
used, the time shall be set with setTm set to 00
UTC time.

Omulti / na

Evlrg

SPG

If true, the change of the schedule to the running
state may be as well triggered by an external event.
The external event shall be referenced through
'InSyn".

O/ na

ORG

Object reference of the external trigger if the

MF(EvTrg)

scnedaule 1s triggered by an event.

Note that this shall be a reference to a Boolean and
the change from FALSE to TRUE shall trigger.

na

SchdReuse

SPG

If true, once ended the schedule may be reused and
transition as described in the state diagram,
otherwise it will change to the not ready state.

M/ na

InRef

ORG

inherited from: DomainLN

Omulti / na
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6.4 Enumerated data attribute types
6.4.1 General

This subclause contains an explicit definition of enumerated types used in IEC/TR 61850-90-
10.

class DﬂEnums_BD_lD/

KEAUMEraticns:
cchadulaSiatekind

“ENUMeraticns

ScheduleEnablingErrorkind

None = 1 Mot ready = 1

Missing walid MumEntr = 2 tart _imf required = 2
Missing walid Schdintw = 3 F‘EE'd‘_" =3 )

Missing walid schedule values = 4 Running = 4

Uncensistent values COC = 5
Missing walid StrTm = &
Other = 99

IEC

Figure 9 — Class diagram DOEnums_90_10::DOEnums_90_10
Figure 9: this diagram sums up the enumeration lists definedvand used in this namespace

6.4/2 Schedule states (ScheduleStateKind enumeration)

This enumeration lists possible states of a schedule.
Talble 8 shows all enumeration items of SchéduleStateKind.

Table 8 — Literals of ScheduleStateKind

\O ScheduleStateKind

enumeration item value description
Nof ready 1
Stgrt Time required 2
Repdy 3
Rupning 4

6.4/3 Schedule states (ScheduleEnablingErrorKind enumeration)

This ‘eriumeration lists possible states of a schedule.

Table 9 shows all enumeration items of ScheduleEnablingErrorKind.

Table 9 — Literals of ScheduleEnablingErrorKind

ScheduleEnablingErrorKind

enumeration item value description

None 1

Missing valid NumEntr

Missing valid Schdlntv

Al DN

Missing valid schedule values
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ScheduleEnablingErrorKind

enumeration item value description
Unconsistent values CDC 5 Schedule values with multiple CDCs have been
set
Missing valid StrTm 6 At least one valid StrTm is needed
Other 99

6.5

SCL enumerations (from DOEnums_90 10)

<En

A

A

</E

<En

A

A

A

A

</E

6.6)

Re

umType id="ScheduleStateKind">

EnumVal ord="1">Not ready</EnumVal>

EnumVal ord="2">Start Time required</EnumVal>
EnumVal ord="3">Ready</EnumVal>

EnumVal ord="4">Running</EnumVal>

umType>

umType id="ScheduleEnablingErrorKind">

EnumVal ord="1">None</EnumVal>

EnumVal ord="2">Missing valid NumEntr</EnumVal>
EnumVal ord="3">Missing valid SchdIntv</EnumVal>
EnumVal ord="4">Missing valid schedule values</EnumVal>
EnumVal ord="5">Unconsistent values CDC</EnumVal>
EnumVal ord="6">Missing valid StrTm</EnumVal>
EnumVal ord="99">0Other</EnumVal>

umType>

Schedule implementation examples

er to Annex E for schedule implementation examples.
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(informative)

Impact of Mode (Mod) on the schedule status and on

the controllable entity

Schedule Schedule Schedule status Expected schedule Controllable entity
controller controller behaviour
on on normal situation normal situation normal situation
blgcked on no change no change as if normally
processed
X blocked no change no change as if normally
processed
tegt or on status value The schedule as if the,concerned
tegt/blocked remains controller will schedule was operatgd
unchanged, but consider the as "not ready"
with quality concerned schedule
test=true as "invalid" and
search the next
Running (and not'if
test) schedule¢
on test or no impact of the The statug-of the If not in test mode, the
test/blocked schedule output current, Active controlable entity shall
scheduleshall have consider the Active
the quality test=true schedule reference ds
"invalid".
If in test mode, the
controllable entity shpll
process it as valid
tegt or test or status value The status of the If not in test mode, the
tegt/blocked test/blocked remains current Active controlable entity shall
unchanged;’but schedule shall have consider the Active
with quality the quality test=true schedule reference ds
test=true "invalid".
If in test mode, the
controllable entity shall
process it as valid
off on status value is as if the concerned as if the concerned
irrelevant, and schedule was schedule was operatgd
quality invalid=true | operated as "not as "not ready"
ready"
X off X status of the current as if no schedule valpe

Active schedule is
irrelevant, and its
quality invalid=true

was forced, see clauge
5.2
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Annex B
(informative)

Conditions for element presence

This annex introduces conditions that specify presence of elements in a given context (one LN,
or one CDC, or one data attribute type, or one data object for dataNs). It is copied from
Subclause 5.6 of IEC 61850-7-2:2010.

Talpte B t—sthrows presence conditiorns:

Table B.1 — Conditions for presence of elements within a context

Condition name

Definition

M Element is mandatory.
(0] Element is optional.
F Element is forbidden.
na Element is not applicable.
Mrulti At least one element shall be present; all instances*have an instance number >0.
Omulti Zero or more elements may be present; all instantes have an instance number >0.
AtleastOne(n) Parameter n: group number (>0).

At least one of marked elements of a{group n shall be present.
AtMostOne At most one of marked elements&hall be present.
AllOrNonePerGroup(n) Parameter n: group number (>0):

All or none of the elements, of a group n shall be present.
AllOnlyOneGroup(n) Parameter n: group number (>0).

All elements of onlyene group n shall be present.
MK (sibling) Parameter sibling: sibling element name.

Mandatory ifssibling element is present, otherwise forbidden.
MOQ(sibling) Parameter sibling: sibling element name.

Mandatory if sibling element is present, otherwise optional.
OM(sibling) Parameter sibling: sibling element name.

Optional if sibling element is present, otherwise mandatory.
FM(sibling) Parameter sibling: sibling element name.

Forbidden if sibling element is present, otherwise mandatory.
MQcond(eendID) Parameter condID: condition number (>0).

Textual presence condition (non-machine processable) with reference condID to
context specific text. If satisfied, the element is mandatory, otherwise optional.

MFcond(condID)

Parameter condID: condition number (>0).

Textual presence condition (non-machine processable) with reference condID to
context specific text. If satisfied, the element is mandatory, otherwise forbidden.

OFcond(condID)

Parameter condID: condition number (>0).

Textual presence condition (non-machine processable) with reference condID to
context specific text. If satisfied, the element is optional, otherwise forbidden.

MmultiRange(min, max)

Parameters min, max: limits for instance number (>0).

One or more elements must be present; all instances have an instance number within
range [min, max] (see IEC 61850-7-1).

OmultiRange(min, max)

Parameters min, max: limits for instance number (>0).

Zero or more elements may be present; all instances have an instance number within
range [min, max] (see IEC 61850-7-1).
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Condition name Definition
MFsubst Element is mandatory if substitution is supported (for substitution, see IEC 61850-7-
2), otherwise forbidden.
MOIn0 Element is mandatory in the context of LLNO; otherwise optional.
MFIn0 Element is mandatory in the context of LLNO; otherwise forbidden.
MOInNs Element is mandatory if the name space of its logical node deviates from the name

space of the containing logical device, otherwise optional. See IEC 61850-7-1 for use
of name space.

MOdataNs Element is mandatory if the name space of its data object deviates from the name
enaca of o laaioal nada athaoraica antianal Qo IEC 041980 7 1 for oo of naom o
Spa fstogical-rode—otherwi ptionak E 4 —Horu fram
space.

MEscaledAV Element is mandatory* if any sibling elements of type AnalogueValue includ€ ¥ as &

child, otherwise forbidden.

—_

*Even though devices without floating point capability cannot exchangé\floating poip
values through ACSI services, the description of scaling remains mandatory for the
(SCL) configuration.

=

MkscaledMagV Element is mandatory* if any sibling elements of type Vectordnelude 'i' as a child of
their 'mag' attribute, otherwise forbidden.

*See MFscaledAV.

MEscaledAngV Element is mandatory* if any sibling elements of type{Vector include 'i' as a child of
their 'ang' attribute, otherwise forbidden.

*See MFscaledAV.

MOQrms Element is mandatory if the harmonic valués in the context are calculated as a ratid
to RMS value (value of data attribute ’hvRef' is 'rms’), optional otherwise.

M®rootLD Element is mandatory in the context of a root logical device; otherwise it is optional

M@operTm Element is mandatory if at least.one controlled object on the IED supports time
activation service; otherwise.it\is optional.

MmultiF(sibling) Parameter sibling: sibling{element name.
One or more elements must be present if sibling element is present, otherwise
forbidden.

MEsbo Element is mandatory if declared control model supports 'sbo-with-normal-security' |or

'sbo-with-enhianced-security', otherwise forbidden.

MEenhanced Elementissmandatory if declared control model supports 'direct-with-enhanced-
security.-or 'sbo-with-enhanced-security', otherwise forbidden.
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Annex C
(informative)

Abstract classes used as a basis
for new LNs/CDCs

of fhi o the original document

<<abstract>> Common attributes for primitive CDC (BasePrimitiveCDC)
This abstract type groups attributes common to all primitive common data classes.
Talle C.1 shows all attributes of BasePrimitiveCDC.

Table C.1 — Attributes of BasePrimitiveCDC

UML class name = BasePrimiti@M

name p

Attribute Attribute type FC | TrgO (ValueValue range) Description PresCond

DataAttribute for configuration, description and extension

d VisString255 DC Textual description of the data. In case it | O
is used within the CDC LPL, the
description refers to the logical node.

dy Unicode255 DC Textual description of the data using O
unicode characters. In case it is used
within the CDC LPL, the description
refers to the logical node.

cdpName VisString255 EX Name of the common data class. For O
details see IEC 61850-7-1.

dafaNs VisString255 EX Data name space. For details, see MOdatal
IEC 61850-7-1.

C.3 <<abstract,admin>> LN: Domain Name: DomainLN

Abstracttype, holding attributes common to all of all the domain logical nodes.

TableC-2showsalldataoebjests of Demaipkt N
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Table C.2 — Data objects of DomainLN

DomainLN

Data object | Common data class T Explanation PresCond
name nds/ds

Descriptions

NamPIt LPL ‘

Name plate of the logical node. 0/0

Status information

Beh ENS Read-only value, describing the behaviour of a M/ M
(BehaviourmModeKind) domain logical node. It depends on the current
operating mode of the logical node
(‘DomainLN.Mod'), and the current operating mode
of the logical device that contains it ('LLNO.Mod').
Processing of the quality status ('q') of the
received data is the prerequisite for correct
interpretation of 'DomainLN.Beh".

Hgalth ENS (HealthKind) Reflects the state of the logical node related Oo/0
hardware and software. More detailed information
related to the source of the problem may(be
provided by specific attribute of the logicalnode.

Mif SPS If true, the LN is a mirror and represents a LN from | MO(1) /
another LD that does not reflect/this physical MO(1)
device. If false, it is recommended to omit the data
object Mirror.

Controls

Mqd ENC (controllable) Operdting mode of the domain logical | O/ O
(BehaviourModeKind) node that may be"changed by operator. Processing
of the quality status ('q') of the received data is the
prerequisitefar correct interpretation of the
operating¢mode.

Settings

InRef ORG Object reference of data object bound to the input Omulti /
n; Omulti
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