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Abstract: A common format for data files used for the interchange of various types of event data
collected from electrical power systems or power system models is defined. Extensibility,
extension mechanisms, and compatibility of future versions of the format are discussed. An XML
schema is defined. A sample file is given.
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of
the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy
of any of the information or the soundness of any judgments contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a specific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards documents
are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase,
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about through developments in the
state of the art and comments received from users of the standard. Every IEEE Standard is subjected to review at least
every five years for revision or reaffirmation, or every ten years for stabilization. When a document is more than five
years old and has not been reaffirmed, or more than ten years old and has not been stabilized, it is reasonable to
conclude that its contents, although still of some value, do not wholly reflect the present state of the art. Users are
cautioned to check to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other
person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon his or
her independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, seek the
advice of a competent professional in determining the appropriateness of a given IEEE standard.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason,
IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an instant
response to interpretation requests except in those cases where the matter has previously received formal consideration.
A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations Manual
shall not be considered the official position of IEEE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal interpretation of the IEEE. At lectures, symposia, seminars, or educational courses, an
individual presenting information on IEEE standards shall make it clear that his or her views should be considered the
personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Recommendations to change the status of a stabilized standard should include a
rationale as to why a revision or withdrawal is required. Comments and recommendations on standards, and requests
for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board

445 Hoes Lane

Piscataway, NJ 08854

USA
Authorization to photocopy portions of any individual standard for internal or personal use is granted by The Institute
of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center.
To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood

Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for
educational classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

This introduction is not part of IEEE Std C37.239-2010, IEEE Standard for Common Format for Event Data Exchange
(COMFEDE) for Power Systems.

Power network fault event data are indispensable to the analysis, testing, evaluation, and simulation of
power systems and related protection schemes. The flexibility provided by digital devices in recording such
event data has brought about a situation wherein the users of these records are confronted with the
difficulty of dealing with the different formats used by each device to generate, store, and transmit the
recorded data.

Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the [IEEE-SA web site at http://standards.ieee.org.

o Documents
Copyright © 2010 IEEE. All rights reserved. Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 15:23:04 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.239-2010


http://ieeexplore.ieee.org/xpl/standards.jsp�
http://standards.ieee.org/�
http://www.avadocuments.com/doc/ieee-c37-239-2010
http://www.avadocuments.com/doc/ieee-c37-239-2010

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.ieece.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL
for errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence
or validity of any patent rights in connection therewith. The IEEE is not responsible for identifying
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity
or scope of Patents Claims or determining whether any licensing terms or conditions provided in
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable
or non-discriminatory. Users of this standard are expressly advised that determination of the validity of any
patent rights, and the risk of infringement of such rights, is entirely their own responsibility. Further
information may be obtained from the IEEE Standards Association.
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IEEE Standard for Common Format for
Event Data Exchange (COMFEDE) for
Power Systems

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 Scope

This standard defines a format for files containing event data such as sequence of events or fault summary
reports collected from power systems or power system models. The format is intended to provide an easily
interpretable form for use in exchanging data.

1.2 Purpose

This standard defines a common format for the data files needed for the exchange of various types of power
network events in order to facilitate event data integration and analysis from multiple data sources and from
different vendor devices. The flexibility provided by digital devices in recording network fault event data in
the electric utility industry has generated the need for a standard format for the exchange of data. These
data are being used with various devices to enhance and automate the analysis, testing, evaluation, and
simulation of power systems and related protection schemes during fault and disturbance conditions. Since
each source of data may use a different proprietary format, a common data format is necessary to facilitate
the exchange of such data between applications. This will facilitate the use of proprietary data in diverse
applications and allow users of one proprietary system to use digital data from other systems.
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2. Normative references

The following referenced documents and URLSs are indispensable for the application of this document (i.e.,
they must be understood and used, so each referenced document is cited in text and its relationship to this
document is explained). For dated references, only the edition cited applies. For undated references, the
latest edition of the referenced document (including any amendments or corrigenda) applies.

World Wide Web Consortium, W3C Recommendation, XML Schema Part 1: Structures, 2d ed., 2004.'
World Wide Web Consortium, W3C Recommendation, XML Schema Part 2: Datatypes, 2d ed., 20042

World Wide Web Consortium, W3C Recommendation, Namespaces in XML 1.1, 2004.*

3. Definitions, acronyms, and abbreviations

For the purposes of this document, the following terms and definitions apply. The IEEE Standards
Dictionary: Glossary of Terms & Definitions should be consulted for terms not defined in this clause.’

3.1 Definitions

breaker operate time: The time from energization of the trip coil until the current in the phases is
interrupted.

event: An event is defined as either a change of state of a binary data value, exceeding or resetting of a
measured threshold, or meeting or resetting a rate of change threshold.

EntryData: Basic information associated with an event: Data Reference, Value, Timestamp, Quality, and
Reason Code.

eXtensible Markup Language (XML) name space: A mechanism used to avoid clashes between names
from different markup vocabularies.

fault clearing time: The time from the fault inception until all currents are interrupted in the faulted
phases.

fault summary reports: The type of recording containing a sequence of event history and extra
information associated with each event.

fault trigger: Signals or internal logic that triggers an event.

instance file: File containing information that conforms to a specific format.

' World Wide Web (W3) Consortium publications are available from the World Wide Web Consortium, Massachusetts Institute of
Technology, 32 Vassar Street, Room 32-G515, Cambridge, MA 02139 (http://www.w3.org/).

2 http://www.w3.0rg/TR/2004/REC-xmlschema-1-20041028/structures.html.

? http://www.w3.org/TR/2004/REC-xmlschema-2-2004 1028/datatypes.html.

* http://www.w3.0rg/TR/2004/REC-xml-names11-20040204/.

* The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org/.
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International Electrotechnical Commission (IEC) 61850 Log: Periodic recordings, such as metering, or
a sequence of event data, that conform to IEC 61850-7-2 Log standards.

PayloadData: Extra information associated with an event. For example, for an event recorded during a
fault, payload data may include information such as distance to fault, fault currents, fault voltages, and so

on.

primary values: The magnitude of a particular quantity, expressed as a number multiplied by a unit of
measurement whose value corresponds to the unit used on the primary side of a power system.

receiver: An agent that is a recipient of the data to be processed.
sender: An agent that supplies the data for the intent of conveying information.
sequence of events (SOE) report: A recording of sequence of events (SOE) data.

trigger options (TrgOpt): The source of a trigger. Options include Data Change, Data Update, General
Interrogation, and Integrity (periodic) update.

Unified Modeling Language (UML) class diagram: A visual expression of various static relations of

class-related elements. Class Diagram can contain not only classes but also interfaces, enumerations,
packages, various relations, instances, and their links.

3.2 Acronyms and abbreviations

ac alternating current

COMFEDE  Common Format for Event Data Exchange
de direct current

IED intelligent electronic device

UML Unified Modeling Language

URI Uniform Resource Identifier

UTC Coordinated Universal Time

XML eXtensible Markup Language

4. Conformance

The Common Format for Data Exchange (COMFEDE) format is based on the W3C Recommendation
XML Schema Part 1: Structures, Second Edition and the W3C Recommendation XML Schema Part 2:
Datatypes, Second Edition.’

Conformance to this standard refers to instance documents that shall be conformant to a schema document.
The schema definition is contained within a set of files that exist separately from this document.

Clause 5 specifies the syntax definition of COMFEDE using Unified Modeling Language (UML) class
diagrams, text, and excerpts from the XML schema files. In case of inconsistencies between this document

and the XML schema files, the latter are those to which the reader is referred.

This standard also contains constraints that should be respected to maximize the interoperability between
senders and receivers of COMFEDE files having to exchange in the future different versions of the format.

The extension file name of a COMFEDE instance document shall be ced.

® Information on references can be found in Clause 2.
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5. The COMFEDE format specification

5.1 General
The reader should have a general understanding of XML schemas or XML terminology.
COMEFEDE has the following main characteristics:

a) It consists of a set of XML schema files identified with the extension XSD.
b) The main schema name space is www.pes-psrc.org/Subcommittee/H/COMFEDE.
¢) The format is able to, at least, hold the information related to:

1) Sequence of events (SOE) reports.

2) Fault summary reports.

3) IEC 61850 Logs.

d) The format includes an extension mechanism allowing the format to be extended in a formal
way.

Information from these reports can be stored natively in the COMFEDE format or be translated via a tool
into COMFEDE format.

5.2 Name spaces

A schema is a collection of definitions whose names belong to a particular name space. Name spaces are
used to distinguish between definitions from different vocabularies. The conformance of an XML instance
document can be checked with regard to the definitions found in a schema by using a name space
declaration.

If many vocabularies in the same domain share common definitions, then it is good practice to split the
definitions in smaller entities, each of them having its own schema and possibly its own name space.
Figure 1 shows how COMFEDE uses this technique.
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Name space =
http://www.pes-psrc.org/Subcommittee/H/CommonTypes

N
<@®>

Name space =
http://www.iec.ch/61850/2003/SCL

Common Definitions

SCHEMA

IEC 61850 SCL

SCHEMA

Name space = Name space =
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Figure 1—Reusing definitions with multiple XML schemas

The two schemas with name space names http://www.pes-psrc.org/Subcommittee/H/COMFEDE and
http://www.pes-psrc.org/OtherCommittee/OtherStandard have their own definitions.
They also import the definitions from the schema with the name space name
http://www.pes-psrc.org/Subcommittee/H/CommonTypes. This schema is composed of a set of files
sharing the same name space name. These relations can be formally declared in an XML schema using the
elements xs:import and xs:include.

The “Common Definitions” schema also reuses definitions conformant with IEC 61850-6 (Ed. 1) [B1].
However, this reuse is not formally declared in the schema.

The main name space for the COMFEDE shall be http://www.pes-psrc.org/Subcommittee/H/COMFEDE.
This name space is reserved by this standard and shall not be used to represent any other data element (see

W3C Recommendation, Name spaces in XML 1.1). This name space shall not be used to define extensions
to a COMFEDE XML instance file.

5.3 Specification method
This standard specifies the syntax definition of COMFEDE as a W3C XML schema.

Within the schema, the following conventions are used:

a)  Schema type names start with the lowercase letter t (for example, tLog).

b) Enumeration names start with the lowercase letter t and end with the letters Enum (for example,
tEventTypeEnum).

c) Element names start with an uppercase letter (for example, Location).

" The numbers in brackets correspond to those of the bibliography in Annex C.
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d) Attribute group definitions start with the acronym ag (for example, agQuality). An attribute
group is used to define a reusable group of attributes.

e) Attribute names start with a lowercase letter (for example, name).
The schema has been segmented in different files containing type definitions as shown in Table 1.

Table 1—The files composing the XML schema definition

File name Description
COMFEDE .xsd The main schema.
Name space schema attribute declaration = xmlns:CED.
H_CommonTypes.xsd The common complex types definitions used by the main schema.
Name space schema attribute declaration in the main schema = xmlns:sch.
H_SimpleTypes.xsd The common simple types definitions used by the main schema and included
in the schema H CommonTypes.xsd.
H_Enums.xsd The enumerations used by the main schema and included in the schema
H CommonTypes.xsd.

5.3.1 tAnyName, tName, and tNaming types

tAnyName and tName are simpleType elements (see schema H_SimpleTypes.xsd) reused in COMFEDE
where naming by means of a character string datatype is required. tAnyName is an XML normalizedString
type, which means that it does not contain any carriage return, line feed, or tab character. tName is of type
tAnyName with the additional constraint that it cannot be empty. tNaming is used where an element
requires a name attribute and an optional description attribute.

<xs:simpleType name="tAnyName">
<xs:restriction base="xs:normalizedString"/>
</xs:simpleType>

xs:simpleType name="tName">
<xs:restriction base="tAnyName">
<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>

<xs:complexType name="tNaming">

<xs:annotation>

<xs:documentation>This type is reused where an element requires a name attribute and an optional

description attribute. </xs:documentation>

</xs:annotation>

<xs:attribute name="name" type="tName" use="required"/>

<xs:attribute name="desc" type="tAnyName"/>
</xs:complexType>

5.3.2 xs:dateTime and xs:time types

xs:dateTime and xs:time are datatypes defined in the W3C XML recommendation and are used in
COMFEDE where information regarding date and time is required (e.g., the timestamp information). These
datatypes were inspired by the standard ISO 8601 representations of dates and times. Among others, the
Coordinated Universal Time (UTC) time specification may be represented by adding a Z to the end of the
date/time value.
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5.4 Extensibility

5.4.1 General

Extensibility is an important property of any data format. It allows the format to stay simple while enabling
third-party solutions to be provided thanks to optional extensions. Extensibility also allows for the adding
of more value to the data being exchanged. As it is not possible to anticipate how the data in a format may
be augmented, it is good practice not to restrict which elements can be extended.

Thus, the format defined in this standard makes use of an extension mechanism that maximizes the
interoperability between senders and receivers of COMFEDE files having to exchange relevant data that is
not included in the standard.

See the World Wide Web Consortium [B8] for a discussion of the importance of language extensions and
versions.

5.4.2 Extension mechanism

5.4.2.1 tBaseElementForExtension

The type tBaseElementForExtension is the main mechanism used for extending the COMFEDE schema.

<xs:complexType name="tBaseElementForExtension" abstract="true">
<xs:sequence>
<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Text" type="tText" minOccurs="0"/>
</xs:sequence>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>

tBaseElementForExtension uses the wildcard schema component xs:any namespace="##other" and
<xs:anyAttribute namespace="##other". This means that everywhere this type is declared in COMFEDE,
any implementation of COMFEDE can add any new element or attribute definitions without requiring the
schema be changed. Most of the elements defined in COMFEDE are based on the type
tBaseElementForExtension as shown in the UML diagram in Figure 2.

tBaseElementForExtension also contains the optional element Text, which allows for adding content of any
mixture of text and elements and attributes from other name spaces than the COMFEDE name space. The
attribute source may be used to link to a Uniform Resource Identifier (URI) for large text insertions.

<xs:complexType name="tText" mixed="true">
<xs:complexContent mixed="true">
<xs:extension base="tAnyContentFromOtherNamespace">
<xs:attribute name="source" type="xs:anyURI" use="optional"/>
</xs:extension>
</xs:complexContent>

</xs:complexType>
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The use of the type tBaseElementForExtension constrains extensions to belong to a defined name space
with defined semantics for all extensions. A receiver can, thus, use the extended file for the following
reasons:

a)  To use the standardized portions of the data as they are intended to be used
b) To ignore the extended portions of the data
¢) To use the extended portions of the data if the extended name space is known and available

(e.g., in another XML schema)

The extension name spaces shall be defined at the main element Log level. The name space names shall not
be the same as the names used for COMFEDE.

Hs:any namespace=##other

tRasetfementrorExtension

+xs51any namespace = # #ather 0.1
[

tMeasurementCapture
tLocation

L tElectricalMeasurements
L ]
‘ tIEDNameplate LEntry
tEntryData
tFaultReport
tBreakerReport
tRecloser 0.1
D i *
-1 tActiveTargetData
9 tFaultReport
1
; 1
tPayloadData

Figure 2—The type tBaseElementForExtension

5.4.3 Extension example

An example of an extension to COMFEDE is given in Annex B. The name space used for the extension is
www.company.com/ComfedeExtension.

5.5 COMFEDE versions and compatibility

5.5.1 General

With regard to COMFEDE, compatibility is the property of the data format allowing receivers to read
different versions of the format without requiring upgrades of the receivers. Backward compatibility allows
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receivers designed for a new version of COMFEDE to read older versions. Forward compatibility allows
receivers designed for older versions of COMFEDE to read a new version.

There will inevitably be new versions of COMFEDE once this standard has been approved. These versions
may be required for enhancement of the format (i.e., new features added) or for error corrections. Errors
shall be fixed even if the modifications endanger compatibility and receivers shall be adapted accordingly.
As for enhancements, the following rules shall be followed by creators of new versions:

a)
b)

¢)
d)
e)

f)

The COMFEDE name space shall not be changed.

New attributes shall be added as options. The attribute default value, if needed, shall be the
same as the value in the absence of the attribute in older versions.

Changing the default values of existing attributes shall not be allowed.
New elements shall be added at the end of existing type definitions.

Existing elements and attributes that are no longer required may be removed but shall still be
allowed in older versions. However, their use should be discouraged.

Changing the semantics of existing elements and attributes shall not be allowed. New elements
and attributes shall be added instead and the use of the older ones should be discouraged.

See the World Wide Web Consortium [B8] for a discussion of the importance of language extensions and

Versions.

5.5.2 COMFEDE versions

As an eXtensible Markup Language (XML) schema, COMFEDE contains an attribute at the schema
Element Information Item level to indicate which version of the schema is used.

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:CED="http://www.pes-psrc.org/Subcommittee/H/COMFEDE"
xmlns:sch="http://www.pes-psrc.org/Subcommittee/H/CommonTypes"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
targetNamespace="http://www.pes-psrc.org/Subcommittee/H/COMFEDE"
elementFormDefault="qualified" attributeFormDefault="unqualified"
version="1.0">

</xs:schema>

The W3C specification defines no semantics for the attribute version. In the COMFEDE context, the
schema attribute version is the IEEE standard released version of COMFEDE, which is 1.0 for this

standard.

However, to release intermediate versions, especially in the context of this standard, the attributes version
and revision have been introduced at the root element Log.

<xs:element name="Log">
<xs:complexType>
<xs:complexContent>

<xs:extension base="CED:tLog">

<xs:attribute name="version" type="CED:tCedVersion" use="required" fixed="2010"/>

<xs:attribute name="revision" type="CED:tCedRevision" use="required" fixed="A"/>
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</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>

For this standard, version is fixed to 2010 and revision is fixed to A.

5.5.3 Versioning strategy

This subclause describes a processing model needed for handling new versions of COMFEDE in receivers.
It also specifies rules to be used by the creators of future versions.

The Must Ignore Rules and MustUnderstand Constructs defined hereinafter should be used to allow
receivers to read different versions of COMFEDE instance files with the same name space.

The Must Ignore All Rule is a substitution model that enables forwards-compatible changes by ignoring
content that is not understood (World Wide Web Consortium [B8]). For COMFEDE, this means that the
receiver is expected to ignore elements that are not understood and all their content as well. For attributes,
only the attribute not understood is ignored.

For cases where a new version contains data that shall be understood by the receiver, the MustUnderstand
Construct shall be used. This means that new declared elements shall contain the mustUnderstand attribute
with a value equal to true. Receivers then know they cannot ignore the new element and related
applications shall abort the processing of the instance file.

5.6 Main structure of the schema

This subclause specifies the syntax definition of COMFEDE using UML class diagrams, text, and excerpts
from the XML schema files.

NOTE—Some optional element attributes in the schema have a default value, which means that in the absence of the
attribute, a receiver will use this value if needed. To avoid dealing with unnecessarily large files, it is recommended
that those attributes be not included in an instance file if default values are used. This recommendation is in accordance
with rule ¢) in 5.5.1.}

A UML class diagram of the main structure of COMFEDE is shown in Figure 3. The main element
COMFEDE may contain one or more elements Log. The element Log is of type tLog and represents a
record that comes from a location defined by the element type tLocation. In addition to the location
information (station name, company name, etc.), tLocation identifies the intelligent electronic device (IED)
that has made the record (element type tIEDNameplate) and the associated voltage level. The
SettingFileName element contains the name(s) of the setting file(s) in force in the device when the report
was extracted. As a result, a COMFEDE instance file may contain records coming from one particular IED,
from different IEDs in the same substation, or from different IEDs in different substations.

¥ Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement
this standard.
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Figure 3—Main structure of the schema
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Each log is a sequence of events that contains entries (tEntry). Each Entry contains one or more EntryData
elements (tEntryData). Each EntryData element has the attribute groups agTimeStamp and agQuality. The
attribute group agTimeStamp refers to the time when the event occurred and the time quality code, whereas
the attribute group agQuality holds information about the quality of the value (tVal). Each EntryData
element also has the optional attributes faultTrigger (true or false) and event type (enumeration
tEventTypeEnum). Each EntryData element contains a mandatory data name (tDataRef), an optional value
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(tVal), or one-to-many optional data attribute values (tDA). In addition, it may optionally contain the
reason for inclusion of the data into the report (ReasonCode) and extra information associated with the
event (tPayloadData).

5.7 The COMFEDE and Log sections

The COMDEFE and Log elements are global elements. This means among other things that either element
can be declared at the root level of an instance file, but not both in the same instance file.

A COMFEDE element can contain an unlimited number of Log elements. This is done by using the
attribute Ref, which references the global element Log.

<xs:element name="COMFEDE">
<xs:complexType>
<xs:sequence>
<xs:element ref="CED:Log" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>

The element Log is of type tLog.

<xs:element name="Log">
<xs:complexType>
<xs:complexContent>
<xs:extension base="CED:tLog">
<xs:attribute name="version" type="CED:tCedVersion" use="required" fixed="2010"/>
<xs:attribute name="revision" type="CED:tCedRevision" use="required" fixed="A"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>

The element Log also has two mandatory attributes as defined in Table 2 (the column M/O stands for

Mandatory/Optional).
Table 2—Attributes of the element Log
Attribute name Description M/O
Version Version number of the format. Fixed to 2010 for this version. M
Revision Revision number of the format. Fixed to A for this revision. M

The version number corresponds to the year of publication of the format. The revision number identifies
intermediate revisions between official publications, if required, to solve possible technical issues. The
relationship between these attributes and the version attribute at the schema Element Information Item level
is explained in 5.5.2.

The element Log is of type tLog, which contains three elements: one mandatory Location element and two
optional elements, Entry and SettingFileName.

The type tLog section is as follows:

<xs:complexType name="tLog">
<xs:complexContent>
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