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1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMMUNICATION NETWORKS AND SYSTEMS
FOR POWER UTILITY AUTOMATION -

Part 90-17: Using IEC 61850 to transmit power quality data

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna-
tional co-operation on all questions concerning standardization in the electrical and electronic fields. To this
end and in addition to other activities, IEC publishes International Standards, Technical Specifications, Tech-
nical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publica-
tion(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested in the
subject dealt with may participate in this preparatory work. International, governmental and non-governmental
organizations liaising with the |EC also participate in this preparation. IEC collaborates closely with the Interna-
tional Organization for Standardization (ISO) in accordance with conditions determined by agreement between
the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all inter-
ested IEC National Committees.

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence be-
tween any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

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

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

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

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC 61850-90-17, which is a technical report, has been prepared by IEC technical committee
57: Power systems management and associated information exchange, in cooperation with
IEC technical committee 85: Measuring equipment for electrical and electromagnetic quanti-
ties.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
57/1676/DTR 57/1836/RVDTR

Full information on the voting for the approval of this technical report can be found in the re-
port on voting indicated in the above table.

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

A list of all parts of the IEC 61850 series, under the general titte Communication networks and
systems for power utility automation, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in 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 bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understand-
ing of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION
Power quality (PQ) measurement methods are defined in IEC 61000-4-30.

Power quality measurement instruments are used to evaluate the quality of electricity (voltage
characteristics) supplied by distribution and transmission systems and to evaluate the perfor-
mance (emission) of equipment.

These instruments provide different types of data for different applications of PQ data:

e Power quality monitoring:
— Continuity of supply monitoring,

— Monitoring of different voltage characteristics: Voltage quality (VQ) covers a wide
range of voltage disturbances and deviations in voltage magnitude or waveform from
the optimum values.

e Power quality compliance reporting:

— Continuous monitoring and compliance reporting of different voltage characteristics at
point of connection.

— Additional data are helpful for:
a) Detailed problem analysis (e.g. waveform or transient records),

b) Flexible data evaluation (e.g. grid codes for data post processing).

NOTE See also “Document on Guidelines of Good Practice on the Implementation and Use of Voltage Quality
Monitoring Systems for Regulatory Purposes, which has been jointly developed by CEER and the ECRB” (C12-
EQS-51-03) and CIGRE/CIRED Joint Working Group (JWG) C4.112: “Guidelines for Power quality monitoring —
measurement locations, processing and presentation of data”.

IEC 61850 provides the services and data modeling for transmission of PQ related data from
instruments to substation/SCADA systems.

There is a desire to have a communication mechanism that is compliant to the concept of
IEC 61850. This document lays out how this shall be done.

File based transmission of PQ data is based on the following standards:

e |EC 60255-24/IEEE Std. C37.111, Measuring relays and protection equipment — Part 24:
Common format for transient data exchange (COMTRADE) for power systems for fault
records,

e |EEE Std. 1159.3, PQDIF for PQ records (events, measurements, records).

During modelling of PQ applications IEC 61850-7-4 and IEC 61850-7-3 will be reviewed.
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COMMUNICATION NETWORKS AND SYSTEMS
FOR POWER UTILITY AUTOMATION -

Part 90-17: Using IEC 61850 to transmit power quality data

1 Scope

This part of IEC 61850, which is a technical report, provides a way of exchanging power quali-
ty data between instruments whose functions include measuring, recording and possibly moni-
toring power quality phenomena in power supply systems, and clients using them in a way
that is compliant to the concepts of IEC 61850.

The main goal is the interoperability of power quality instruments.

NOTE 1 The measurement of PQ phenomena maybe provided by communication e.g. IEC 61850-9-2 or instru-
ment transformers. Their application is outside of the scope of this document.

NOTE 2 This document does not set any limits for power quality values, but only repeats limits from other sources
(e.g. EN 50160, IEC TS 62749) as suitable examples.

NOTE 3 This document provides recommendations for naming conventions for PQ measurements provided by
power quality instruments to manifest the usage of Power quality measurement methods and to ensure interopera-
bility.

This document provides

e Guidelines for using of IEC 61850 for power quality domain,
e Name space extensions based on power quality function assessment,
e Profile for using IEC 61850 in the specific context of IEC 61000-4-30.

Specific power quality requirements that cannot be wholly covered with existing Logical
Nodes (LN) or Common Data Classes (CDC) (e.g. LN for continuous power quality recorders,
LN for RVC, etc.) will be addressed and added in the next editions of IEC 61850-7-3 and
IEC 61850-7-4.

NOTE 4 This document references to/is compliance with the future 61850 amendment 2.1, and also bring the
needed elements which are mandatory to understand the document; at least the new presence conditions rules, as
well as the enumeration models.

The namespace introduced by this document in Clause 7 has the following properties:

e Namespace Version: 2016
e Namespace Revision:

e UML model file which reflects this namespace edition: wg10uml02v20draftPQO00-
wg18uml02v11b-wg17umi02v17c-jwg25uml02v04c-tc17umiv0-tc38umlv0.eap, UML model
version WG10UMLO2v20DraftUpdate

e Namespace release date: 2017-01-17
e Namespace name: “(Tr)IEC61850-90-17:2016”

This name space is considered as "transitional" since the models are expected to be included
in future editions of IEC 61850-7-4xx. Potential extensions/modifications may happen if/when
the models are moved to International Standard status. Only the new data objects and CDCs
which are represented in bold-italic will be tagged with this namespace name. The others still
refer to the namespace where they are primarily defined.
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The Profile (set of additional rules) for using IEC 61850 in the specific context of
IEC 61000-4-30, introduced in this document in Clause 6 is named
“Profile_61000-4-30_(Tr)IEC61850-90-17:2016".

2 Normative references

The following documents are referred to in the text in such a way that some or all of their con-
tent constitutes requirements 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 TR 61000-3-6, Electromagnetic compatibility (EMC) — Part 3-6: Limits — Assessment of
emission limits for the connection of distorting installations to MV, HV and EHV power sys-
tems

IEC TR 61000-3-7, Electromagnetic compatibility (EMC) — Part 3-7: Limits — Assessment of
emission limits for the connection of fluctuating installations to MV, HV and EHV power sys-
tems

IEC TR 61000-3-13, Electromagnetic compatibility (EMC) — Part 3-13: Limits — Assessment of
emission limits for the connection of unbalanced installations to MV, HV and EHV power sys-
tems

IEC TR 61000-3-14, Electromagnetic compatibility (EMC) — Part 3-14: Assessment of emis-
sion limits for harmonics, interharmonics, voltage fluctuations and unbalance for the connec-
tion of disturbing installations to LV power systems

IEC 61000-4-7:2009, Electromagnetic compatibility (EMC) — Part 4-7: Testing and measure-
ment techniques — General guide on harmonics and interharmonics measurements and in-
strumentation, for power supply systems and equipment connected thereto

IEC 61000-4-15:2010, Electromagnetic compatibility (EMC) — Part 4-15: Testing and meas-
urement techniques — Flickermeter — Functional and design specifications

IEC 61000-4-30:2015, Electromagnetic compatibility (EMC) — Part 4-30: Testing and meas-
urement techniques — Power quality measurement methods

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

IEC 61850-7-1:2011, Communication networks and systems for power utility automation —
Part 7-1: Basic communication structure — Principles and models

IEC 61850-7-2:2010, Communication networks and systems for power utility automation —
Part 7-2: Basic information and communication structure — Abstract communication service
interface (ACSI)

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

IEC 61850-8-1:2011, Communication networks and systems for power utility automation —
Part 8-1: Specific communication service mapping (SCSM) — Mappings to MMS (ISO 9506-1
and ISO 9506-2) and to ISO/IEC 8802-3

IEC TR 61850-90-2, Communication networks and systems for power utility automation —
Part 90-2: Using IEC 61850 for the communication between substations and control centres
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IEC 62586-1:2013, Power quality measurement in power supply systems — Part 1. Power
quality instruments (PQI)

IEC TS 62749:2015, Assessment of power quality — Characteristics of electricity supplied by
public networks

IEEE Std. 1159.3:2003, Power Quality Data Interchange Format (PQDIF)

EN 51060, Voltage characteristics in public distribution systems

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

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

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

3.1

power quality instrument

PQl

instrument according to IEC 62586-1 whose main function is to measure, record and possibly
monitor power quality parameters in power supply systems, and whose measuring methods
(class A or class S) are defined in IEC 61000-4-30

3.2

power quality instrument class A

PQI-A

PQIl according to IEC 62586-1 whose measuring methods comply with class A of IEC 61000-
4-30

3.3
channel
individual measurement path through an instrument

Note 1 to entry: “Channel” and “phase” are not the same. A voltage channel is by definition the difference in
potential between 2 conductors. Phase refers to a single conductor. On polyphase systems, a channel may be
between 2 phases, or between a phase and neutral, or between a phase and earth, or between neutral and earth.

3.4

power quality instrument class S

PQI-S

PQI according to IEC 62586-1 whose measuring methods comply with class S of IEC 61000-
4-30

3.5

declared input voltage

Udin

value obtained from the declared supply voltage by a transducer ratio

3.6

declared supply voltage

Uc

nominal voltage Un of the system
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