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Introduction
This draft standard is based on international discussions in which the UK has taken an active part. Your comments on this draft
are welcome and will assist in the preparation of the consequent standard.  There is a high probability that this text could be
adopted by CENELEC as a reference document for harmonization or as a European Standard. Recipients of this draft are
requested to comment on the text bearing in mind this possibility.

UK Vote
Please indicate whether you consider the UK should submit a negative (with reasons) or positive vote on this draft.

   EXAMPLEONLY
Microsoft and MS-DOS are registered trademarks, and Windows is a trademark of Microsoft Corporation.

Submission of Comments
- The guidance given below is intended to ensure that all comments receive efficient and appropriate attention by the responsible

BSI committee.  Annotated drafts are not acceptable and will be rejected.

- All comments must be submitted, preferably electronically, to the Responsible Committee Secretary at the address given on the
front cover.  Comments should be compatible with version 6.0 or version 97 of Microsoft Word for Windows, if possible;
otherwise comments in ASCII text format are acceptable.  Any comments not submitted electronically should still adhere
to these format requirements.

- All comments submitted should be presented as given in the example below.  Further information on submitting comments and
how to obtain a blank electronic version of a comment form are available from the BSI website at:
http://drafts.bsigroup.com/

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) (7)
MB Clause No./ Subclause

No./Annex

(e.g. 3.1)

Paragraph/

Figure/

Table/Note

Type of com-

ment

Commend (justification for change) by the

MB

Proposed change by the MB Secretariat observations on each

comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs clarifying. Amend to read '...so that the mains connector

to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as an

alternative cannot be supported as

serious problems have been encountered in its

use in the UK.

Delete reference to UV photometer.
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IEC 61850 COMMUNICATION NETWORK AND SYSTEMS IN POWER 
UTILITY AUTOMATION 

Part 90-10: IEC 61850 objects for scheduling 
 

1 Scope 

This Technical Report describes scheduling for devices using IEC 61850. 

The parameters which are identifying this new namespace are: 

• Namespace Version : 2015 

• Namespace Revision : A 

• UML model file from which this namespace has been extracted : wg17uml02v17b90-10 

• Namespace release date : 2015-11-19 

• Namespace name : “(Tr)IEC61850-90-10:2015A” 
The namespace “(Tr)IEC61850-90-10:2015A" is considered as "transitional" since the models 
are expected to be included in next editions of IEC 61850-7-4xx and IEC 61850-7-3 
International Standards (IS). Potential extensions/modifications may happen if/when the 
models are moved to the International Standard status. Only the new data objects and CDCs 
which are not said inherited from existing LNs will be tagged with this namespace name. The 
others should still refer to the namespace where they are primarily defined." 
. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

• IEC 61850-7-1 Ed 2, Communication networks and systems for Power Utility 
Automation – Part 7-1: Basic communication structure – Principles and models 

• IEC 61850-7-2 Ed 2, Communication networks and systems for Power Utility 
Automation – Part 7-2: Basic communication structure – Abstract communication 
service interface (ACSI)  

• IEC 61850-7-3 Ed 2, Communication networks and systems for Power Utility 
Automation – Part 7-3: Basic communication structure – Common data classes  

• IEC 61850-7-4 Ed 2, Communication networks and systems for Power Utility 
Automation – Part 7-4: Basic communication structure – Compatible logical node 
classes and data object classes 

• IEC 61850-7-410, Communication networks and systems for power utility automation – 
Part 7-410: Hydroelectric power plants – Communication for monitoring and control 

• IEC 61850-7-420: Communication networks and systems for power utility automation – 
Part 7-420: Basic communication structure – Distributed energy resources logical 
nodes 

• IEC 61850-90-7: Communication networks and systems for power utility automation – 
Part 90-7: IEC 61850 object models for photovoltaic, storage, and other DER inverters 

• ISO 4217, Codes for the representation of currencies and funds 

3 Terms and definitions 

For the purposes of this International Standard, the terms and definitions given in 
IEC 61850-2 and 61850-7-2 apply. 
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4 Abbreviated terms 

Clause 4 of IEC 61850-7-4 defines abbreviated terms for building concatenated data names. 

For the purpose of the document, some new abbreviations have been introduced as 
presented in Table 1: 

Table 1 New abbreviations for data object names 

Term Description 

Dsa Disable, disabled 
Edt Edit, edited 
Entr Entry, entries 
Schd Schedule 
Req Requested 
Reuse Reuse 
Vld Valid, validate, validated 

 

NOTE Abbreviations used for the identification of the common data classes and as names of the attributes are 
specified in the specific Clauses of this document and are not repeated here. 

5 Requirements for schedules 

5.1 Schedules for establishing time-based behaviour 

Schedules establish which behaviour (e.g., tariff 1 or 2, mode 1 or 3) or expectation (e.g., 
forecast) is applied during specified time periods. A schedule consists of a series of entries 
with a setting for the value of a setpoint, the selection of a particular mode or the value of a 
parameter for a mode. 

There are different ways to operate a scheduled entity based on the following operation 
principles: 

• The actual values of a scheduled entity  (e.g. active and reactive power produced or 
consumed) are directly controlled using setpoints and controls. For example, the DER 
system reacts on changes of the setpoints or on controls (e.g. start or stop the DER 
system) in real time. 

• The functional behavior of a scheduled entity is configured to operate in a mode in 
which it responds to locally sensed conditions (e.g. Volt-VAr Mode in case of DER) or 
externally provided information (e.g. prices). In that case, the DER system undertakes 
autonomous reactions to such locally sensed conditions or externally provided 
information. 

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, can use schedules to determine the time and level of power output. 

However, many other controllable entities can 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 
throughout the day. As a result, a single function or operational mode such as a specific Volt-
VAr curve may not be suitable at all times. Yet sending many control commands every few 
hours to many different DER systems may impact bandwidth-limited communications systems 
or may not be received in a timely manner, leading to inadequate DER system responses. 
However, if schedules can be established that the DER systems can follow autonomously, 
then these communication impacts can be minimized. 
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Schedules can be used to allow even more autonomous control of the behaviour of DER 
equipment. They are usually sent ahead of time, and then activated at the appropriate time or 
by an external trigger event. There are different applications for schedules: 

• schedules for direct values (e.g. setpoints for P/Q/cosphi) 

• schedules for constraints (e.g. do not exceed the maximum value of P/Q/cosphi at a 
certain time) 

• schedules for pricing information  (act on constraints) 

• schedules for modes (e.g. Volt-VAr curves) 

• schedules for parameters of modes 

• schedules used for predictions or forecasts 

Therefore, two types of schedules can be differentiated: 

• Values are direct settings, such as maximum power output. These are absolute values 
or a percentage and are primarily used where specific values are needed. Examples 
are setpoints for active or reactive power or pricing signals. Binary values (ON, OFF) 
can be used to block or unblock power consumption. 

• References to modes that manage output through algorithmic calculations and their 
associate parameters. Examples are Volt-VAr mode, frequency-watt mode, 
temperature or pricing signals. 

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

As it has been mentioned before, schedules are an alternate way to determine the behaviour 
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. 

Schedules are configured to overwrite currently applied values without sending an operate 
message (direct control) to the data object representing the “controllable entity”.  

Example: A high priority schedule (triggered by a client) with an analogue setting value of “30 
per cent” would “overwrite” the current value of “100 per cent”. Another schedule for “60 per 
cent” would overwrite the “30 per cent”. 

NOTE: The above example shows that any controllable entities (see below in subclause 7.1) may be 
configured as scheduled. There is no need to directly operate on “controllable entities”. 

 

6 Principles for modelling schedules 

6.1 Schedule controllers and their schedules 

Within an electrical system, multiple entities can be scheduled in parallel, e.g. it is possible to 
schedule active power and reactive power. For each of the scheduled entities (see subclause 
7.1), there will be at most one schedule controller and potentially several schedules 
referenced (used) by the schedule controller. One given schedule may be referenced by 
multiple schedule controllers.  

An entity may be one setpoint or one setting or one activation of a particular mode (more 
details provided in subclause 7.1). 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 
reference to these data objects uses the ORS CDC (see subclause 7.2.1). 
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The description in this subclause applies to one scheduled entity (i.e. one schedule controller 
and multiple schedules). 

Scheduling

Schedule 
Controller

Schedule 1 Schedule 2 Schedule n

…

Scheduled 
Entity

 

Figure 1: Scheduling principle 

6.2 Schedule structure 

The following is an overview on the principle information available in the schedules. The 
detailed 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 
series of entries, representing the “absolute” expected output of the schedule at each 
consecutive schedule interval time, the first value being attached to the first time interval.  

Each schedule has an identity (provided as the object reference in an ORG CDC) that is used 
by a schedule controller for managing the scheduled entity. 

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

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

Table 2 contains the key information provided within a schedule.  

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

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

NOTE : if the number of instances of typed values exceeds the defined number of schedule entries, the remaining 
last entries are ignored. 
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