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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization_com
national electrotechnical committees (IEC National Committees). The object of IEC +is/to p
ernational co-operation on all questions concerning standardization in the electrical and electronic fie
end and in addition to other activities, IEC publishes International Standards, Technigal Specific

the subject dealt with may participate in this preparatory work. Internationpali_governmental an
ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates

eement between the two organizations.

e formal decisions or agreements of IEC on technical matters express/ as-nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical“committee has representation fr
brested IEC National Committees.

L Publications have the form of recommendations for international use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are made to ensure that the technical content
blications is accurate, IEC cannot be held responsible\ for the way in which they are used or fi
interpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
hsparently to the maximum extent possible in_their national and regional publications. Any dive
ween any IEC Publication and the corresponding.national or regional publication shall be clearly indic
latter.

S

itself does not provide any attestation,«of/conformity. Independent certification bodies provide con
essment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible f
vices carried out by independent cettification bodies.

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

mbers of its technical committees and IEC National Committees for any personal injury, property dam|
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This second edition cancels and replaces the first edition published in 2007. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) removal of edition 1 profiles whose functionality has been superseded by other parts of
IEC 61970 and IEC 61968 standards. In particular, NetworkDataSet and ChangeSet have
been superseded by standards such as CDPSM (IEC 61968-13) and other ongoing efforts
such as change modelling; and Presentation has been superseded by Diagram Layout
Profile (IEC 61970-453);

revision of the edition 1 profiles AssetList, AssetCatalogue and TypeAssetCatalogue to
realign with current use cases and the latest CIM UML release. These profiles are based

b)
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c)
d)

e)
f)
g)
h)

The text of this International Standard is based on the following documents:

on an old version of CIM UML and many of the classes in these profiles are no longer in
the recent CIM UMLs;

addition of several new profiles to enable the exchange of asset condition data, analytics
results and alerts, assets' physical, functional and lifecycle details, and assets' work;

informative annexes on how this document can be used to enable strategic asset
management;

informative annexes with illustrative examples for the application of this document;
scope coordinated with IEC 61968-13 where applicable;
use cases in IEC 62559-2 use case template;

traceability of use cases to IEC 62913-2-1 use cases.

FDIS Report on voting
57/2059/FDIS 57/2074/RVD

Full ipformation on the voting for the approval of this International ;Standard can be found in

the rgport on voting indicated in the above table.

This gdocument has been drafted in accordance with the ISQO/IE€ Directives, Part 2.

The gommittee has decided that the contents of this decument will remain unchanged until the
stability date indicated on the IEC website under "ht{p:#/webstore.iec.ch" in the data relafed to

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

rgconfirmed,
wjthdrawn,
rgplaced by a revised edition, or

amended.

that | it contains colours which are considered to be useful for the cofrect

undefrstanding of lits contents. Users should therefore print this document usi
colour printer.

IMPQRTANT - The 'colour inside’' logo on the cover page of this publication indic:[ates

g a
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INTRODUCTION

The IEC 61968 standard series, taken as a whole, defines interfaces for the major elements of
an interface architecture for Distribution Management Systems (DMS). IEC 61968-1, Interface
architecture and general recommendations, identifies and establishes requirements for
standard interfaces based on an Interface Reference Model (IRM). IEC 61968-3 to -9 define
interfaces relevant to each of the major business functions described by the Interface
Reference Model.

As used in IEC 61968, a DMS consists of various distributed application components for the
utility_to man lectrical distribution networks. Th ilities incl monitoring and
contrpl of equipment for power delivery, management processes to ensure system refiapility,
voltage management, demand-side management, outage management, work management,
autormpated mapping and facilities management.

This [series of standards is limited to the definition of interfaces and is_implementation
indegendent. They provide for interoperability among different computer-systems, platfprms,
and |anguages. Methods and technologies used to implement functignality conforming to
thesq interfaces are considered outside of the scope of these standards; only the intgrface
itself|is specified in these standards.

The purpose of this part of IEC 61968 is to define a standard for the integration of Refords
and Asset Management (AM), which would include Geographic Information Systemq and
Asset Risk Management Systems, with other systems and business functions within the gcope
of IEL 61968. The scope of this document is the exchange of information between Refords
and Asset Management Systems and other systems/within the utility enterprise. The splecific
details of communication protocols those systemis employ are outside the scope of this
docuient. Instead, this document will recognizé.;'and model the general capabilities thgt can
be pptentially provided by records and assét management systems including assef risk
assessment, asset planning, and condition-based asset management. In this way| this
document will not be impacted by the specification, development and/or deployment off next
genefation records and asset management systems, either through the use of standards or
proprjetary means.

The |[EC 61968 series of standards is intended to facilitate inter-application integratign as
opposed to intra-applicationtintegration. Intra-application integration is aimed at programs in
the same application system, usually communicating with each other using middleware that is
embgdded in their underlying runtime environment, and tends to be optimised for close,| real-
time,|synchronous connections and interactive request/reply or conversation communigation
modgls. IEC 61968, -by contrast, is intended to support the inter-application integration of a
utility] enterpris€.that needs to connect disparate applications that are already built o new
(legagy or purchased applications), each supported by dissimilar runtime environments.
Thergfore,these interface standards are relevant to loosely coupled applications with [more
heterpgeneity in languages, operating systems, protocols and management tools. This geries
of standards is intended to support applications that need to exchange data every few
seconds, minutes, or hours rather than waiting for a nightly batch run. This series of
standards, which are intended to be implemented with middleware services that exchange
messages among applications, will complement, not replace, utility data warehouses,
database gateways, and operational stores.

As used in IEC 61968, a Distribution Management System (DMS) consists of various
distributed application components for the utility to manage electrical distribution networks.
These capabilities include monitoring and control of equipment for power delivery,
management processes to ensure system reliability, voltage management, demand-side
management, outage management, work management, automated mapping and facilities
management. Standard interfaces are defined for each class of applications identified in the
Interface Reference Model (IRM), which is described in IEC 61968-1.

This part of IEC 61968 contains the clauses listed in Table 1.
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Table 1 — Document overview for IEC 61968-4

Clause Title Purpose

1 Scope The scope and purpose of the document are described.

2 Normative references Documents that contain provisions which, through reference
in this text, constitute provisions of this International
Standard.

3 Terms and definitions Description of concepts and terms pertinent to records and
asset management.

4 Reference and information models Description of general approach to records and asset
management systems, reference model, use cases,
interface reference model, records and asset management
functions and components, message type terms and-static
information model.

5 Records and asset management Message types related to the exchange of information for

message types documents related to records and asset management.

Annex A Description of message type verbs Description of the verbs that are usedforthe message
types.

Annex B Use cases Description of use cases pertaining to this standard.

Annex C Asset management Description of an example asset management framewqrk
that leverages this standard:

Annex D Asset models and information exchange |Description of the usé6f CIM to model typical electricq|

— The case for formal instance power utility assets.
templates

AnneX E Asset Models and information exchange |[lllustration of'asset related messages and typical
informatief) exchanges.

AnneX F Asset measurements models and Illustration of asset measurements related messages gnd

information exchange typicahinformation exchanges.

Annex G Analytics models and information Itustration of asset analytics related messages and typical

exchange

information exchanges.
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APPLICATION INTEGRATION AT ELECTRIC UTILITIES -
SYSTEM INTERFACES FOR DISTRIBUTION MANAGEMENT -
Part 4: Interfaces for records and asset management

1 Scope
This part of IEC 61968 specifies the information content of a set of message types that-can be
used|[to support many of the business functions related to records and asset management.
Typidal uses of the message types defined in this document include network “extension
planniing, copying feeder or other network data between systems, network or diagram |edits
and psset inspection. Message types defined in other parts of IEC 61968" may aldo be

relev

2 Normative references

The following documents are referred to in the text in such_a\way that some or all of
contgnt constitutes requirements of this document. For dated references, only the e
cited|applies. For undated references, the latest edition of the referenced document (incl
any gmendments) applies.

IEC §1968-1:2012, Application integration at electric utilities — System interface
distripution management — Part 1: Interface architecture and general recommendations
IEC §1968-3:2017, Application integration-at electric utilities — System interface
distripution management — Part 3: Interface for network operations

IEC §1968-6:2015, Application integration at electric utilities — System interface
distripution management — Part 6:~Interfaces for maintenance and construction

IEC §1968-9:2013, Application integration at electric utilities — System interface
distripution management = Part 9: Interfaces for meter reading and control

IEC §1968-11:2018,“Application integration at electric utilities — System interface
distripution management — Part 11: Common information model (CIM) extension
distripution

IEC §1968-100:2013, Application integration at electric utilities — System interface

distri

hnt to these use cases.

their
dition
Lding

5 for

for

2

5 for

5 for

for
for

122

s for

biition management — Part 100: Implementation profiles

IEC 61970-301:2016, Energy management system application program interface (EMS-API) —
Part 301: Common information model (CIM) base

IEC 62361-100:2016, Power systems management and associated information exchange —
Interoperability in the long term — Part 100: CIM profiles to XML schema mapping

IEC TR 62361-103:2018, Power systems management and associated information exchange
— Interoperability in the long term — Part 103: Standard profiling

ISO 55000:2014, Asset management — Overview, principles and terminology

ISO 55001:2014, Asset management — Management systems — Requirements
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ISO 55002:2014, Asset management — Management systems — Guidelines for the application
of ISO 55001

3 Terms and definitions

No te

rms and definitions are listed in this document.

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

« |BCEfectropediaavalable athp/Wwwelectropedtaorg— ]

e |0 Online browsing platform: available at http://www.iso.org/obp

4 Reference and information models

4.1

General

The message types defined in this document are based on a logical-partitioning of the

enter

prise business functions and components called the IEC 61968 Interface Refe

Modgl. The contents of the message types are based on a static jnformation model to e

consi

stency of field names and data types. Each message type is defined as a set of

copield from the information model classes in IEC 61968-11 and IEC 61970-301.
messfage definition is performed in accordance with IEC'62361-100 and IEC 62361-1(
partiqular, starting from the canonical model as described in IEC 61968-11 and IEC 6

301,

the contextual model is defined, and the profile/syntactic model is generated in the

of X§D schema.

The

appli
of fie

4.2
421

The
exam
diagr

message types defined in this document are intended to satisfy a majority of ty
cations. In some particular project implementations, it may be desirable to modify th
ds using a methodology such as that described in IEC 61968-1.

Reference model
General
jiagrams shown in‘kKigure 1 through Figure 3 serve as reference model and pr|

ple of the logical~components and data flows related to this document. The
ams describe the flows between the components in the reference model. The numb

bracKets provide_linkages to the flow definitions. The reference architecture reflects se

main
recor
The |

s and.asset management or are related to it through the need to exchange inform
bgical“’components illustrated are:

utility
ence
hsure
fields
This
3. In
970-
form

pical
e set

pvide
said
Brs in
veral

logical components (potentially realized as systems or subsystems) that are part of

ation.

a) Network Operation Monitoring (NMON)

b) A
c) A
d) S

sset Monitoring and Measurement (AMM)
sset Decision Support (ADS)
ubstation and Network Inventory (EINV)

e) Geographical Inventory (GINV)

f) Maintenance and Inspection (MAI)
g) Work Scheduling and Dispatching (SCHD)

The data flows are split into three diagrams, each one depicting the data flow pertaining to a
major area of this document. Figure 1 shows the data flows pertaining to Assets, such as their
lifecycle information, location, ownership, nameplate information, and model information.
Figure 2 shows the data flows pertaining to Measurements, such as procedures performed on
assets or measurements made on them, and the corresponding datasets and measurement
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values. Figure 3 shows the data flows pertaining to Analytics, such as the details of an
analytic and the scores from an analytic.

F 3

8]

AM-ANM

4] )
e
o d (b@%

Asset Related Messages
[1] AssetList — List of available assets [5] ﬁssetDetai@?etailed information about
[2] AssetCatalogue — Information specific ass
about a manufacturer’s model [6] Assetllistory = Asset change history log
[3] TypeAssetCatalogue = Information [7] @orkmsmw = Work history
about a type of asset ir% ation for an asset
[4] AssetTemplate - Composition of an ssetPSRDetails - Information about the
asset in terms of its components @y network state of an asset

b\
Figure 1 — lllustratio Asset-related message flows
4\
xO

C}\c‘}‘
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O
D
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[9,10, 11,
12,13, (9, 10, 12

AM-ADS AM-EINV

AM-GINV

(9, 10]

O

4

Measurements Related Messa

[9] AssetProcedures — Procedures that apply to an ass

[10] Procedures = Details of procedures and the ass which they apply
[11] ProcedureDataSets — Information about datasets produced by procedures
[12] AssetiMeasurements — Measurements p»eﬂ{einmg to an asset

[13] MeasurementDetails — Detailed infor Qn about measurements

[14] MeasurementValues - Measuremew lues

Figure 2 — lllustration of Meas&l@ements-related message flows

4‘\‘2’\$
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Analytics Related Messélges
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[1] Analytics — Information about an analytic

[16] AssetAnalytics — The various analytic scores for assets

[1}] AssetGroupAnalytics — Information about assets groupings and their scdres

[18] AssetHealthEvents — Analytic-ideqtified health events for an asset

Figure 3 - llustration-of Analytics-related message flows

In Subclauses 4.2.2 to 4.2.8, we describe the logical components that participate i the
illustnated data flows. ;
4.2.2 Network Ope(ration Monitoring (NMON)
Provides the means_for supervising main substation topology (breaker and switch state)) and
contrpl equipment\status. It also provides the utilities for handling network connectivity and
loadipng conditions. It also makes it possible to locate customer telephone complaintg and
supefrvise the.location of field crews.
4.2.3 Asset Monitoring and Measurement (AMM)
Asset monitoring and measurement inspection, measurement, and
monitoring of the assets in order to understand, assess and manage their condition and
performance.
4.2.4 Asset Decision Support (ADS)

Asset decision support involves strategy definition and prioritisation, maintenance strategy
planning, risk management, programme management and decision-making. The central

aspect of asset decision support

is analytics. It drives the condition,

configuration,

performance, operating costs, and flexibility of the asset base, with the aim of maximising

value
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4.2.5 Substation and Network Inventory (EINV)

The electrical substation and network assets that a utility owns, or for which has legal
responsibility, and will maintain an accurate asset register developed around an asset
hierarchy that supports advanced asset management functions.

4.2.6 Geographical Inventory (GINV)

Management of geospatial data, typically by utilizing computer graphics technology to enter,
store, and update graphic and non-graphic information. Geographic depictions and related
non-graphic data elements for each entity are typically stored in some form of a data store.

locations on the surface of the earth. Information in the data store can be queried and
ayed based upon either the graphic or non-graphic attributes of the entities.

4.2.7 Maintenance and Inspection (MAI)

Work| involving inspection, cleaning, adjustment, or other service of equipmeént to enablg it to
perform better or to extend its service life. Examples of maintenange(work are routine oil
changes and painting. Examples of inspection work are pole inspec€tions, vault inspecgions,
and qubstation inspections.

4.2.8 Work Scheduling and Dispatching (SCHD)

Work|scheduling and dispatching makes it possible, for a defined scope of work, to assign the
requifed resources and keep track of work progress.

4.3 Interface Reference Model

It is not the intention of this document to define the applications and systems that vepdors
should produce. It is expected that a_concrete (physical) application will provide the
functjonality of one or more abstract (legical) components as listed in this document. These
abstract components are grouped by the business functions of the Interface Reference Mpdel.

In this document, the term abstract component is used to refer to that portion of a soffware
system that supports one or-more of the interfaces defined in IEC 61968-3 to -9. It dogs not
necessarily mean that compliant software is delivered either as separate modules or|as a
singl¢ system.

IEC §1968-1 describes infrastructure services common to all abstract components [while
IEC §1968-3 to.%9"define the details of the information exchanged for specific typges of
abstract companént.

IEC 41968 defines that:

a) An—imter-appficatiom —infrastrocture—s—comptiant—if —it—suppties—services definred in
IEC 61968-1 to support at least two applications with interfaces compliant to IEC 61968-3
to -9.

b) An application interface is compliant if it supports the interface standards defined in
IEC 61968-3 to -9 for the relevant abstract components defined in the Interface Reference
Model.

An application is only required to support interface standards of the applicable components
listed under abstract components. An application is not required to support interfaces required
by other abstract components of the same business sub-function or within the same business
function. While this document primarily defines information exchanged among components in
different business functions, it will occasionally also define information exchanged among
components within a single business function when a strong market need for this capability
has been realised.
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4.4 Records and asset management

It should be noted that the message types defined in this document may be sent or received
by any type of component within a distribution management system (DMS). Table 2 shows
these functions and typical abstract components that are expected to be producers of
information for these message types. Typical consumers of the information include, but are
not restricted to, the other components as listed in IEC 61968-1.

Table 2 — Business functions and abstract components

Business Functions Business Sub-functions Abstract Components
Recorfds and asset management Substation and network inventory Equipment characteristics
(AM) (EINV)

Connectivity model

Substation display

Telecontrol databasé

Geographical inventory (GINV) Network displays

Geographic'maps

General inventory management (GIM)|Non-electrical asset inventory

Materials inventory

Vehicle inventory

Asset decision support (ADS) Maintenance strategy

Life-cycle planning

Reliability centered analysis

Engineering and design standards

Compliance standards and
regulations management

Performance measurements

Risk management

Environmental management

Decision support systems

Thermal ratings of network
equipment and lines

Maintain work triggers

Asset maintenance groups (list

~

Asset failure history

Asset financial performance

Budget allocation

Asset monitoring and measurement |Time and event series data
(AMM) management

Laboratory information management

Asset test information management

Security configuration and event logs

Field crew information visualization

Compliance management and
reporting
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5 Records and asset management message types

5.1

General

The following are some general conventions in the message definitions provided in this
document:

The fpllowing are some general considerations regarding the artifacts in this document:

5.2

5.2.1 General

Objects are identified by mRID and a multiplicity of Name.name members inherited from
IdentifiedObject. Transacting systems may use one or both of the attributes to uniquely
identify the objects being exchanged.

Several CIM classes have a member called type to provide a string description of an
instance of the class. Some CIM classes (such as Asset) also have an enumgrated
member called "kind". This is a recent addition for better interoperability. Messages-ip this
document that incorporate such classes include both the "type" and "kind","members.
Where an appropriate value is not available for "kind", the transacting systems may use
tqe value "other" for "kind" in order to indicate that the string description in the 'ftype"
aftribute should be used.

The attributes in the message payloads are all optional. It is up to thetransacting sygtems
tg implement the logic for any required fields.

he XSD schema were generated in accordance to IEC'62361-100 and IEC 62361-103.
IMTool1 was used in this task.

bnerated in XMLSpy2 from the XSD schema.

he XML instance examples, such as those provided in Clause 5.2.3, 5.3.3, etc.|were

T
C

The diagrammatic description of the schema, stGch as Figure 5, Figure 7, etc., |were
g

T

generated in XMLSpy from the XSD schema,

AssetList messages

An AssetlList message can contain the list of utility assets. The retrieved Asset objectq only
contdin identification information’such as mRID, name, and type. AssetDetail message should

be uded to get detailed information about specific Asset objects of interest.

5.2.2 Applications

The purpose of AssetList message is to obtain a list of all the assets available in a system.
For instance, a’substation inventory system may have information about substation agsets.
Planning and analytics functions that are interested in a specific subset of the assets, sugh as
power transformers, can use this message to obtain the list of all Asset objects ip the
subsfation-inventory system. The planning and analytics functions can then use |other
messiages such as AssetTemplate and AssetDetail to obtain more details about the Asset
objects that are identified as power transformers. This message, in short, is intended to be a
simple query to obtain the list of available assets so that the receiving system can then
identify a subset of the available assets for further investigation. An example of an AssetList
exchange is shown in Figure 4, where AM-ADS requests and gets an AssetList from AM-
EINV.

CIMTool is the trade name of a product supplied by Langdale Consultants. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of the product named.
Equivalent products may be used if they can be shown to lead to the same results.

XMLSpy is the trademark of a product supplied by Altova. This information is given for the convenience of users
of this document and does not constitute an endorsement by IEC of the product named. Equivalent products
may be used if they can be shown to lead to the same results.
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5.2.3 Message format
Figure 5 shows the message format used to obtain AssetList from a system that Hh
dataljase of Asset objects. The responding system will return the list of Asset objects,

are iflentified by mRID and/or name. In addition, the asset’'s "kind" attribute (which
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Figure 4 — AssetList message exchange

tion from an enumerated list of assets).or "type" attribute (which is a string descript

the asset is) may be included: If a classification of the asset (suc
rTransformer) is not available in the enumerated list, a value of "other" is typically
"kind" attribute to indicate that the description contained in the "type" attribute s
ed instead.

| m:Assetlist

Asd
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wvhich
is a
on of
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|
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|
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Figure 5 — AssetList message format

The following is an XML example for an AssetList.
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<?Xm

| version="1.0" encoding="UTF-8"?>

<m:AssetList xmIns:m="http://iec.ch/TC57/2007/profile#"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://iec.ch/TC57/2007/profile# AssetList.xsd">

<m:Asset>
<m:mRID>e0be245f-92d8-4817-8672-48710e3835f2</m:mRID>
<m:kind>breakerSF6DeadTankBreaker</m:kind>

</m:Asset>

<m:Asset>
<m:mRID>9ea05e0a-024a-495d-85bd-f2553b89dcaa</m:mRID>
<m:kind>other</m:kind>

</m:A
5.3

5.3.1

An A
mate
Each
Asse
mode
for it.

5.3.2

The
appli

assefs, a maintenance person may_gquery the catalogue for a specific product mod

interd
orgar
An e

identify catalogue items with)'specifications that meet the project requirements. A ty

appli
catal

<m 'f\]/pn)hn/n\l\lindingTrnncfnrmnr(lm 'fypn>

</m:Asset>

<m:Asset>
<m:mRID>6a9fb099-e67d-4c33-88f4-aa3e479ec1da</m:mRID>

</m:Asset>

ssetlList>

AssetCatalogue messages
General

ssetCatalogue is a collection of information regarding available types of products
ials that are used to build or install assets, to maintain jassets or to operate as

INumber about a specific ProductAssetModel, as-well as the Assetinfo rating inforn

Applications

AssetCatalogue message is used to ‘exchange asset catalogue information. Ex3
tations include replacement of generic assets and long-term planning. While inst

st. In long term planning, @ project may have a set of requirements ang
isation’s catalogue of appraoved product models is used as a basis of decision-mg
hgineer or analytic querigs)'the catalogue and applies the selection rules in ord

tation for this message is for an asset analytic system to query and discover the dg
bgue information, @s'shown in Figure 6.

and
sets.

catalogue item is for a specific product available from a specific manufacturer. An
Catalogue message may contain reference information, such as drawingNumbef

and
ation

mple
alling
el of

the
king.
er to
pical
sired
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AM-ADS AM-EINV

get(AssetCatalogue)

2019

reply(AssetCatalogue)
<= - - — — ———————— — — —

Figure 6 — AssetCatalogue message exchange

Message format

e 7 shows the message payload format used\to obtain AssetCatalogue information
age payload consists of a multiplicity of ProductAssetModel objects. In addition t
ltes of ProductAssetModel, the message-can also contain the list of Asset objects
spond to the product model. Figure 8 shows the Asset element. In addition t

. The
o the
5 that
b the

identifying information, state information' such as inUseState and lifecycleState can be

provi

jed, so that a querying system can'identify if, for instance, the asset is an inventory

available for installation.

The 1
the P
to a
Asse
uniqy
turn g

The

roductAssetModel is associated with. Figure 9 shows the ratings information perts
busbar section. Figure 10 shows the PowerTransferInfo element. Whereas the

e structure in (that it contains a multiplicity of TransformerTankinfo elements, wh
an contain a multiplicity of TransformerEndInfo elements.

Prod
Catal
Prod

TypeAssetCatalogue message described in 5.4, equivalent product models.

ProductAssetModel message can also contain the CatalogAssetType pertaining t
ctAssetModel. Figure 11 shows the CatalogueAssetType element.
ogueAssetType is the generic type of product corresponding to functionally equiy

AAAAAAAAA

item

nessage payload can alsercontain rating information from a child class of AssetIinfp that

ining
other

Info child elements' contain the attributes of the element, PowerTransformerinfo has a

ch in

O the
This
alent
se of

Furthermore, the ProductAssetModel message can contain Manufacturer information, which is

show

n in more detail in Figure 12.
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—| m:BusharSectioninfo

_[:E...
C 8 m:Bushinginfo
m:Cablelnfa

—| m:ConcentricheutralCablelnfo

—| m:InterrupterUnitinfa

—| m:OperatingMechanisminfo

—| m:PawerTransfarmerinfo

—| m:ShuntCompensatorinfo

m: Switchinfo
m:TapChangerinfa

—| m:TapeShisldCablelnfo

------------------------

Figure 7 — AssetCatalogue message format
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m:ldentifiedObject (extension)

(Elu

Ir--Em:mHID i
I |
(Asset ? (:E’! |m:l‘-|7-|m.=: |
__________________ b iy |
F - | 1
LR L —
L] d
.---:Em:inUseState !
o = T
L-TmlifecyclaState E
Figure 8 — AssetCatalogue message: Asset element
m:ldentifiedObject (extenziom _i
| R G
| =R L |
. e ! . T 11
sharSectioninfa [ | CEH |n1:|‘-|3m.—'e | |
| :---i m:Mames —l—i—-u—|:|—|5m:name | |
'''''''''''''''''' -y ';'_l |
| o L 1
e o . ]
--=m-ratedCurrent :
: i “easssssssssasiss
L-“mratedvaoltage !
Figure 9 — AssetCatalogue message: BusbarSectioninfo element
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| vl P —— 2
o ]
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Figure 11 — AssetCatalogue message: CatalogAssetType element
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| m: Organisation

;-+ melectronicAddress

Figure 12 — AssetCatalogue message: Manufacturer element
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The following is an XML example for an AssetCatalogue. It contains the model and rating
information for a circuit breaker.

<?Xm

| version="1.0" encoding="UTF-8"7>

<m:AssetCatalogue xmins:m="http://iec.ch/TC57/2007/AssetCatalogue#"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://iec.ch/TC57/2007/AssetCatalogue# AssetCatalogue.xsd">

<m:ProductAssetModel>
<m:mRID>25fc985e-b658-11e5-9f22-bal0be0483c18</m:mRID>
<m:modelNumber>UN45D3000</m:modelNumber>
<m:modelVersion>2</m:modelVersion>
<m:Switchlnfo>

</m:A
5.4

5.4.1

ATy
colleq
purpd
not

Prod
Catal

5.4.2

The

appli
used
adva
analy
custo
query

<m:breakingCapacity>50000</m:breakingCapacity>
<m:ratedCurrent>3150</m:ratedCurrent>
<m:ratedFrequency>60</m:ratedFrequency>

<m:ratedlmpulseWithstandVoltage>1050000</m:ratedimpulseWithstandV¢ltage>
<m:ratedInterruptingTime>3</m:ratedInterruptingTime>
<m:ratedVoltage>253000</m:ratedVoltage>
</m:SwitchInfo>
</m:ProductAssetModel>
ssetCatalogue>

TypeAssetCatalogue messages
General

beAssetCatalogue message can contain datasfor a set of utility asset types. I
tion of information regarding generic types. of assets that may be used for d
ses, analysis, and so on. The CatalogAssefType in a TypeAssetCatalogue mess3
ssociated with a particular manufacturer;, but the message may contain referenc
ctAssetModels that describe manufacturer-specific versions associated with
pgueAssetType.

Applications

TypeAssetCatalogue message is used to exchange generic asset models. Ex3
ations include design and analysis. In exploratory design, generic asset model m
initially, which may then be replaced by specific product model information as the d
nces. In analysis, the‘generic asset model may be utilized for exploratory coarse-gr

is a
esign
ge is
es to

the

mple
by be
esign
hined

sis. In these cases, the generic model for the asset of interest may be obtained filom a

dian system. A-typical application for this message is for an asset analytic systg
and discoventhe desired TypeAssetCatalogue information, as shown in Figure 13.

em to
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AM-ADS AM-EINV

get(TypeAssetCatalogue)

= reply(TypeAssetCatalogue)

-

Figure 13 — Type Asset Catalogue.message exchange

5.4.3 Message format

Figure 14 shows the message format usedto obtain TypeAssetCatalogue information| The
messjage payload consists of a multiplicitysof CatalogueAssetType objects. In addition fo the
attributes of CatalogueAssetType, thespayload can also contain ratings information fdr the
CatalpgueAssetType in the form of-Assetinfo child classes such as BusbarSectionInfo and
Bush|nglnfo. Furthermore, the message can contain reference to the ProductAssetModel$ that
the ClatalogueAssetType is assaociated with.



https://iecnorm.com/api/?name=1f456c716a6f490a6a1cd5216f9dfe32

IEC 61968-4:2019 © IEC 2019

m:TypeAssetCatalogue

r

m:CataloghssetType

TypeAgsetCatalogue E]_L(_...__)E} m:CatalogAssetType E]—l—
_______________________ =

m:BuskarSectioninfa
m:Bushinglnfa
m: Cablelnfa

—| m:ConcentricMeutralCablelnfo

m:Interrupterunitinfo

—| m:OperatingMechanisminfo

—' m:PowerTransformerinfo

7

—| m:ShuntCompensatarinta,
—

m:Switchinfa
m: TapChangerlnta
m:TapeShieldCableinfo

— e T _____ £ .

Figuré.14 — TypeAssetCatalogue message format

The fpllowing is an XML example for a TypeAssetCatalogue.

<?xm|l version=*20" encoding="UTF-8"?>
<m:TypeAssetCatalogue xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xming
xsi:sd
TypefAssetCatalogue.xsd">

:m="http://iec.ch/TC57/2007/TypeAssetCatalogue#"
hemal ocation="http://iec.ch/TC57/2007/TypeAssetCatalogue#

| ——

.-
-

<m:CatalogAssetlype>

<m:mRID>b4ca7c94-ca02-4f9a-b405-31209ccbe1d1</m:mRID>
<m:estimatedUnitCost>10000</m:estimatedUnitCost>
<m:stockltem>true</m:stockltem>
<m:ProductAssetModels >
<m:mRID>cfc68fef-ae54-408f-baa7-aaf04bdb3c92</m:mRID>
</m:ProductAssetModels >
<m:ProductAssetModels>
<m:mRID>25fc985e-b658-11e5-9f22-bal0be0483c18</m:mRID>
</m:ProductAssetModels>

</m:CatalogAssetType>
</m:TypeAssetCatalogue>
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5.5 AssetTemplate messages
5.5.1 General

An AssetTemplate message contains data regarding the logical and informational composition
of a particular asset kind. This message contains the information objects that comprise the
asset and the relationships of the information objects with each other. The purpose of this
message is to describe the specific manner in which the infinitely nested AssetContainer-
Asset classes have been used in order to describe a specific utility asset. This would reveal to
the querying system — e.g. an analytic that is assessing the condition of the asset — the object
hierarchy for that asset, i.e. what information objects may be available for the various
components of the asset and how they are related to each other.

5.5.2 Applications

The [AssetTemplate message is used to discover the components that make up the
information model of an asset kind. This information model is generally expected to reflegt the
logical composition of an asset. For instance, a Dead Tank SF6 circuitibreaker may be
comprised of one tank, six bushings, three interrupters, and one operating mechanism. [Each
one pf these components may be modeled as an Asset or ancAsset child class| The
AsselTemplate message for this asset kind would then return the.Asset objects pertaining to
thesd components and how they associate with each other — i.e. Which of these Asset/Asset
child |classes associate with which other Asset/Asset child classes — and which Asset gbject
the Medium is associated with, when applicable.

A typlical application for this message is for an assef-ahalytic system to query and disgover
the cpmposition and object hierarchy of an asset type‘it is assessing, as shown in Figure 15,
wheregin an asset analytic system is querying a network and substation inventory syste¢m to
discojver the information objects that comprise a*particular asset type and their relationshjp.

AM-ADS AM-EINV

get(AssetTemplate )

reply(AssetTemplate)
< _________________________

Figure 15 — Asset Template query exchange

Yet another application for this message is for an asset analytic system to create the
composition and object hierarchy of an asset type, as shown in Figure 16, wherein an asset
analytic system, which might be incorporated in a design software, is providing a network and
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substation inventory system the information objects that comprise a particular asset type and
their relationship.

Informative object hierarchies for some typical assets are provided in Annex D.

AM-ADS AM-EINV

create(AssetTemplate)

created(AssetTemplate)

.<_: ___________________________

T T
|
|
|
|
|
|
|
|
|

Figure 16 — Asset template creation exchange

5.5.3 Message format

Figurg 17, Figure 18, and Figure 19 show the AssetTemplate message format. A root|level
AssefContainer object, as shown in:Figure 17, can contain other AssetContainer object$ in a
nestgd fashion, with the hierarchical description terminating in Asset objects. Figure 18 shows
the Asset and Medium elements of the AssetTemplate message. Figure 18 shows gircuit
breaKer elements with the.unique associations such as Bushing ends that are connected to
FixedContact and Moving€ontact ends of an InterrupterUnit.

The AssetTemplate message can be used to describe the information object templafe for
assefs of varyingscomplexity:

e complexhassets such as substation main power transformers that have multiple ngsted
lejvels(of*AssetContainer;

e simplér assets such as poletop transformers that may be one nested level ¢f an
AssetContainer with its component assets such as Bushing;

e component assets such as Bushing.
The AssetTemplate message has two possible realizations:

1) It only contains the "kind" and/or "type" attribute of the Asset, Asset child classes
(AssetContainer, Bushing, etc.), and Medium. This realization allows for the description of
the object hierarchy of a general asset.

2) It contains the identifying information such as mRID or unique name of instances of Asset,
Asset child classes (AssetContainer, Bushing, etc.), and Medium. This realization allows
for the description of the object hierarchy of a specific asset.
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In the case of the second realization,

objects.

i.e.
AssetDetail message can be utilized to obtain the properties of the

IEC 61968-4:2019 © IEC 2019

the object hierarchy of a specific asset, the
asset’s component

Ass

|
| |
| n.. |
| Byt e -
| | T | |
| | e Y 2
| | _E:EH | m:Mame -i | |
| | e B e | | }
| Ny = P s ) : |
| | iy i

| { mAssstContainer R BH L
| s | J_ “mtype. | |
o | | :
EtTemplate E|J|—E—:E}4 : —{ m:AssetContainer : |
o e ]
| | . —{ m:InterrupterUnit | I
: I —{ m:QperatingMechanism I |
N A AL T T — |
: 1, mBushing ) |

a.
|
| y J'.{{G&'e}F;E:iéFa}ﬁf"
| 5 |
_________ I\ S A T
o |
iy |
| 0. |
| -4 1 Operatingiiechanism [ |
| |
______________________ I—
Eigure 17 — AssetTemplate message showing the AssetContainer element
C
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1:AssetTemplate |

| m

| m_-l*;t____________i |

I : £~ mRID | |

| pt=cs [miame | I

- | L. fﬁ{'w's?r%é's"' (—~—EH mname | | |

| Rl B e = T oy

! i 0 ! — ':-E-I |-| .-n-i;lz,l- r |

! —|:EH o

I I -' m:type |
| eV |

==

|

|

|

|

AsdetTemplate E]—E)E}

-| m:AssetContainer |
i

Figure 18— AssetTemplate message showing the Asset and Medium elements
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Figure 19 — AssetTemplate message showing the Bushing, InterrupterUnit,
and OperatingMechanism elements
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The following is an XML example for an AssetTemplate that describes an SF6 dead tank
breaker.

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

<m:AssetTemplate xmins:m="http://iec.ch/TC57/2007/profile#"

xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalLocation="http://iec.ch/TC57/2007/profile# AssetTemplate.xsd">

<m:AssetContainer>
<m:mRID>63eb750e-1360-4a73-acd5-d5638045f78e</m:mRID>
<m:kind>breakerSF6DeadTankBreaker</m:kind>
<m:AssetContainer ref="a49bd9e3-abba-4140-a202-200af5e134f8"/>

</m:AssetContainer>

<m:AssetContainer>
<m:mRID>a49bd9%e3-abba-4140-a202-200af5e134f8</m:mRID>
<m:kind>breakerTankAssembly</m:kind>
<m:Mediums ref="f5d3fc3d-041e-44c7-bda1-0c75b7c89a05"/>
<m:Bushing ref="9343e63b-fcb1-4fb3-9e9a-e9b519754c13"/>
<m:Bushing ref="fe37a60e-d8b7-49e5-8c12-93af7¢c58d223"/>
<m:Bushing ref="c278ccba-3c18-4634-a54a-6d42379407a2"(>
<m:Bushing ref="d5f14947-72b7-456b-8695-18577aebcc9e!/>
<m:Bushing ref="0b2407fb-cd83-45f4-ba06-3cafc68f1f6d"/>
<m:Bushing ref="1e98268b-411a-407a-813b-9a13abeab21e"/>
<m:InterrupterUnit ref="397e055a-b6e1-469f-86bc-46235a67d638"/>
<m:InterrupterUnit ref="5d4df34b-88d2-4d06-9116-e7bd3d6a9cfc"/>
<m:InterrupterUnit ref="312f340c-d430-4e52-8fef-7f4ead013493"/>
<m:OperatingMechanism ref="e643467f-7c72-4384-9da2-b61956524cd5"/>

</m:AssetContainer>

<m:Bushing>
<m:mRID>9343e63b-fcb1-4fb3-9e9a-€9b519754c13</m:mRID>
<m:insulationKind>oillmpregnatedPaper</m:insulationKind>
<m:FixedContact ref="397e055a~b6e1-469f-86bc-46235a67d638"/>

</m:Bushing>

<m:Bushing>
<m:mRID>fe37a60e-d8b7-49e5-8¢c12-93af7c58d223</m:mRID>
<m:insulationKind>oillmpregnatedPaper</m:insulationKind>
<m:MovingContact ref="397e055a-b6e1-469f-86bc-46235a67d638"/>

</m:Bushing>

<m:Bushing>
<m:mRID>c278ccba-3c18-4634-a54a-6d42379407a2</m:mRID>
<m:insulationKind>oillmpregnatedPaper</m:insulationKind>
<m:FixedGontact ref="5d4df34b-88d2-4d06-9116-c7bd3d6a9cfc"/>

</m:Bushing>

<m:Bushing>
<mJmRID>d5f14947-72b7-456b-8695-18577aebcc9e</m:mRID>
<m:insulationKind>oillmpregnatedPaper</m:insulationKind>
<m:MovingContact ref="5d4df34b-88d2-4d06-9116-c7bd3d6a9cfc"/>

<fm:Bushing>

<m:Bushing>
<m:mRID>0b2407fb-cd83-45f4-ba06-3cafc68f1f6d</m:mRID>
<m:insulationKind>oillmpregnatedPaper</m:insulationKind>
<m:FixedContact ref="e643467f-7c72-4384-9da2-b61956524cd5"/>

</m:Bushing>

<m:Bushing>
<m:mRID>1e98268b-411a-407a-813b-9a13abeab21e</m:mRID>
<m:insulationKind>oillmpregnatedPaper</m:insulationKind>
<m:MovingContact ref="e643467f-7c72-4384-9da2-b61956524cd5"/>

</m:Bushing>

<m:InterrupterUnit>
<m:mRID>397e055a-b6e1-469f-86bc-46235a67d638</m:mRID>
<m:OperatingMechanism ref="e643467f-7c72-4384-9da2-b61956524cd5"/>
<m:Bushing ref="9343e63b-fcb1-4fb3-9e9a-e9b519754c13"/>
<m:Bushing ref="fe37a60e-d8b7-49e5-8c12-93af7c58d223"/>
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</m:InterrupterUnit>

<m:InterrupterUnit>
<m:mRID>5d4df34b-88d2-4d06-9116-c7bd3d6a9cfc</m:mRID>
<m:OperatingMechanism ref="e643467f-7c72-4384-9da2-b61956524cd5"/>
<m:Bushing ref="c278ccba-3c18-4634-a54a-6d42379407a2"/>
<m:Bushing ref="d5f14947-72b7-456b-8695-18577aebcc9e"/>

</m:InterrupterUnit>

<m:InterrupterUnit>
<m:mRID>312f340c-d430-4e52-8fef-7f4ead013493</m:mRID>
<m:OperatingMechanism ref="e643467f-7c72-4384-9da2-b61956524cd5"/>
<m:Bushing ref="0b2407fb-cd83-45f4-ba06-3cafc68f1f6d"/>

2019

<m'R||ehing rof="1008268h-4113-4072-813h-0913aheah?21a"/>

</m:InterrupterUnit>

<m:Medium>
<m:mRID>f5d3fc3d-041e-44c7-bda1-0c75b7c89a05</m:mRID>
<m:kind>sF6</m:kind>

</m:Medium>

<m:OperatingMechanism>
<m:mRID>e643467f-7c72-4384-9da2-b61956524cd5</m:mRIB>
<m:InterrupterUnit ref="397e055a-b6e1-469f-86bc-46235a67d638"/>
<m:InterrupterUnit ref="5d4df34b-88d2-4d06-9116-c7bd3d6a9cfc"/>
<m:InterrupterUnit ref="e643467f-7¢c72-4384-9da2-b61956524cd5"/>

</m:OperatingMechanism>

ssetTemplate>

AssetDetail messages
General

ssetDetail message can contain the propérties of an Asset as well as other rg
ts that describe its characteristics such) as the ratings information, ownership
on. This message is the principal means of exchanging detailed information about
cteristics, whose unique identity niay have been obtained using messages sud
List and AssetTemplate. Note that this message is for only asset characte
nation. For exchange of assef-test and measurement data, use AssetProcedures
Measurements messages.

Applications

A\ssetDetail message' is used to obtain the details pertaining to one or more as
b details include the attributes of Asset class as well as those of associated classes
setinfo, Location, and Ownership.

ical application for this message is for an asset analytic system to query and dis
btailsof*the assets it is interested in assessing, as shown in Figure 20. In this figun
analytic system is querying a network and substation inventory system to discovq

lated
and
asset
h as
ristic
and

sets.
such

cover
e, an
r the

edinformation pertaining to the assets of interest.
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AM-ADS AM-EINV

get(AssetDetail)

reply(AssetDetail)

T T
|
|
|
[
|
[
|
|

Figure 20 — Asset Detail message exchange

5.6.3 Message format
Figure 21 through Figure 30 show the AssetDetail“message format. The message pa
showh in the figure consists of a multiplicity of Asset or Asset child objects. The Asset ¢

yload
bject

child

is a

may contain attributes of the Asset class, nameplate information in the form of AssetInfo
classps, Location information, and a multiplicity of Ownership information (to account for
assefs that are co-owned by more than ong entity.) In the case of the Asset element, sho’FNn in
Figure 22, AssetDeployment details could be provided as well (Figure 23). If this Asse
breaKer, SwitchOperationSummary could also be included (Figure 24).

r-+ m:Structure |
| ottty e |
-

0.

oo m:,_-tru-::ture,_.uppurt

Figure 21 — Asset Detail message format
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| D
fosot B o

—E:E-u —{ m:BusbarSectioninfa
m:Bushinginfo

m:Cablelnfa

—{ m:CancentricMeutralCablelnfao

—{ m:InterrupterUnitinfa

—{ m:OperatingMechanisminfo

—{ m:PawerTransformerinfo

—{ m:ShuntCaompensatorinfo

—| m:Switchinfa ’

E —{ m:TapChangerinfo

—{ m:TapeShieldCablelnfa

-4 m:Ownerships

[ttt iRttt BN,
s

0.

Figure 22 — AssetDetail message: Asset element
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| ...........
|

L

— 39 —
|
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|m:l‘-lama _i |
—E | :
| | |

Eigure 23 — AssetDetail message: AssetDeployment element
(included in the Asset element shown in Figure 22)
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e
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2
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=y
n
=
€0
=
——
=)
o]
—
[41]

—4: m: mastRecentOperationDate |

Flgure 24 — AssetDetail message: SwitchOperationSummary element (included gs
BreakerOperation association within the Asset element shown in Figure 22)
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i - |
-3 mNames [ == ¥
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_____________
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Figure 25 — AssetDetail message: Location element
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Figure 26 — AssetDetail message: Ownership element
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Figure 27 — AssetDetail message: Joint element
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Figure 28 — AssetDetail message: Streetlight element
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Figure 29 — AssetDetail message: S
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r---m direction !

Figure'30 — AssetDetail message: StructureSupport element

The flollowing iszan XML example for an AssetDetail, which contains the details of a 5%0 kV
SF6 live tank(breaker.

<?xm|l version="1.0" encoding="UTF-8"7?>
<m:AssétDetail xmins:m="http://iec.ch/TC57/2007/AssetDetail#"
xmins:xsi="http://lwww.w3.0org/2001/XMLSchema-instance”
xsi:schemalLocation="http://iec.ch/TC57/2007/AssetDetail# AssetDetail.xsd">
<m:Asset>
<m:mRID>63eb750e-1360-4a73-acd5-d5638045f78e</m:mRID>
<m:baselineLossOfLife>50</m:baselineLossOfLife>
<m:critical>true</m:critical>
<m:kind>breakerSF6LiveTankBreaker</m:kind>
<m:lifecycleState>inService</m:lifecycleState>
<m:name>ElectricSomervilleCB8</m:name>
<m:Switchlnfo>
<m:breakingCapacity>63000</m:breakingCapacity>
<m:isSinglePhase>true</m:isSinglePhase>
<m:isUnganged>true</m:isUnganged>
<m:ratedCurrent>5000</m:ratedCurrent>
<m:ratedFrequency>60</m:ratedFrequency>
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<m:ratedlmpulseWithstandVoltage>1175000</m:ratedimpulseWithstandVolt
age>
<m:ratedInterruptingTime>0.033333</m:ratedInterruptingTime>
<m:ratedVoltage>550000</m:ratedVoltage>
</m:SwitchInfo>
<m:Location>
<m:mainAddress>
<m:streetDetail>
<m:name>Electric</m:name>
<m:number>88</m:number>
<m:type>Avenue</m:type>
<m-withinTownl imits>Strue</m-withinTownl imits>
</m:streetDetail>
<m:townDetail>
<m:code>02144</m:code>
<m:country>USA</m:country>
<m:name>Somerville</m:name>
<m:stateOrProvince>Massachusetts</m:state©OrProvince>
</m:townDetail>
</m:mainAddress>
</m:Location>
<m:Ownerships>
<m:share>100</m:share>
<m:AssetOwner>
<m:mRID>f5d3fc3d-041e-44c7-bdad>0c75b7c89a05</m:mRID>
<m:Names>
<m:name>Grid Corporation</m:name>
</m:Names>
</m:AssetOwner>
</m:Ownerships>
</m:Asset>
</m:AssetDetail>

5.7 | AssetHistory message
5.71 General

An AssetHistory message can,contain the history of an asset — i.e. log entries on changes to
the states of Asset, as well as the Location and Ownership of a particular asset. Whilg the
Asse{Detail message enables the exchange of the current details of assets, the AssetH|story
messjpge enables for-the exchange of the history of the assets.

5.7.2 Applications

The AssetHistory message is used to obtain the historical details pertaining to assets. These
detaills include changes made to attributes of Asset class as well as those of the assogiated
classgsLocation and Ownership.

A typical application for this message is for an asset analytic system to query and discover
the historical details of the asset it is interested in assessing, as shown in Figure 31. In this
figure, an asset analytic system is querying a network and substation inventory system to
discover the historical information pertaining to the asset of interest.


https://iecnorm.com/api/?name=1f456c716a6f490a6a1cd5216f9dfe32

5.7.3

Figur
consi
Asse

- 48 — IEC 61968-4:2019 © IEC

AM-ADS AM-EINV

get(AssetHistory)

2019

reply(AssetHistory)
< ______________________________

Figure 31 — Asset History message exchange

Message format

e 32 shows the AssetHistory message format. Th&€ message payload shown in the f
sts of an Asset that is uniquely identified by mRID. ConfigurationEvent objects with
are log records of change in a piece of information regarding the Asset. The timel

igure
n the
ne of

the r¢ferenced information is provided by the.ConfigurationEvent that references it — e.g. the

Confi
was

Activ
Asse
attrib

gurationEvent.effectiveDateTime is thesDateTime starting when the included inform
alid.

tyRecord (Figure 33) and FailureEvent (Figure 34) objects can also be provided
to convey relevant activity and failures. The Author object (Figure 35) pro
tion as to who captured-the event.

ation

vithin
vides
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Figure 32 — AssetHistory message format
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Figure 33 — AssetHistory message: ActivityRecord element
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m: ActivityEecard (extension)
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Figure 34 — AssetHistory message: FailureEvent element
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Figure 35 — AssetHistory message: Author element

following is an XML example for an AssetHistoryLog, which shows the Asset
ped to critical in 2004 by Critical Infrastructure Protection (CIP) Manager; an
ineLossOfLife being changed to 28%.and 40% in 2007 and 2011, respectively, by
ger. CIP Manager and Asset Manager are example roles meant to illustrate the u
nessage.

| version="1.0" encoding="YI F-8"?>
ssetHistory xmIns:m="http{//iec.ch/TC57/2007/profile#"
:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
hemalocation="http://iec.ch/TC57/2007/profile# AssetHistory.xsd">
<m:Asset>
<m:mRIP>63eb750e-1360-4a73-acd5-d5638045f78e</m:mRID>
<m:ConfigurationEvents>
<m:createdDateTime>2004-12-17T09:30:47Z</m:createdDateTime>
<m:effectiveDateTime>2004-12-17T09:30:47Z</m:effectiveDateTime>
<m:modifiedBy>CIP Manager</m:modifiedBy>
<m:reason>critical changed from false to true</m:reason>

being
il the
Asset
se of

</m:ConfigurationEvents>

— _<m.confilgurationEvents>
<m:createdDateTime>2007-02-15T11:21:07Z</m:createdDateTime>
<m:effectiveDateTime>2007-02-15T11:21:07Z</m:effectiveDateTime>
<m:modifiedBy>Asset Manager</m:modifiedBy>

<m:reason>baselineLossOfLife changed from 10 to 28</m:reason>

</m:ConfigurationEvents>

<m:ConfigurationEvents>
<m:createdDateTime>2011-02-10T08:32:40Z</m:createdDateTime>
<m:effectiveDateTime>20011-02-10T08:32:40Z</m:effectiveDateTime>
<m:modifiedBy>Asset Manager</m:modifiedBy>
<m:reason>baselineLossOfLife changed from 28 to 40</m:reason>

</m:ConfigurationEvents>

</m:Asset>

</m:AssetHistory>
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5.8
5.8.1

Asset Work History

General

An AssetWorkHistory message can contain the history of work performed on assets of
interest. This information is valuable when, for instance, assessing the condition of an asset

or ge

5.8.2

nerating compliance reports.

Applications

The AssetWorkHistory message is used to exchange the prior work done on one or more

and

assets A typi(‘al application for this message is for an asset analyfir‘ system to quer

disco
Figur

ver the available work history for the assets it is interested in assessing, as sho
e 36. Such data may be indicative of the condition of the asset and therefore of va

manggement of the assets. In Figure 36, an asset analytic system is querying a mainter

and i

5.8.3

Figur
mess|
multi
Work
Repa

nspection system to discover the work history pertaining to the assets of interest.

AM-ADS MC-MAI {

F—— —— -

get(AssetWorkHistory)

reply(AssetWorkHistory)
.< ____________________________

Figure'36 — Asset Work History message exchange

Message format

e 37 is anillustration of the AssetWorkHistory message format. The root element g
fage is (Asset. There can be a multiplicity of Asset objects, which can cont
licity<of WorkTasks that pertain to the particular Asset. The details of the per
Task_) are depicted in Figure 38, MaintenanceWorkTask in Figure 39,

vn in
ue in
ance

f this
hin a
inent

and

irWorkTask in Figure 40.
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____________________ —
m: AssetWarkHistory |
| P —

| | m:Asseat |
| | E i ||
e |
| | _EJEH | m:Mame _i : |
P | i o ] | | |
AssetWaorkHistory E_E:B Um Asset E‘]— _____ _ |

e S| e |
| B | I —-TrSErTE T | |
| | —EJEH m:MaintenanceWarkTask [ | I

[ T,

| | :L.JI’;;E-Q-\ m:RepairWorkTask | |

| | o 75 |

8

kel © BN .\ *R0U G Rl htl

Figure 37 — AssetWorkHistory message format
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mldentifiedObject (extensiony _i
| S |
(Worran B Erea
L Names E — |
| i B |

_

pe=c=3

| m:Mame

| =
-4 m:Mames == T miname

Figure 38 — AssetWorkHistory message: WorkTask element
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Figure 39 — AssetWorkHistory message: MaintenanceWorkTask element
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m:WarkTask (extension)

@4 mm— S
|

--------------

_______________________

___________________
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| --4“m authorMame |
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T

(RepairworkTask 31— t- s createdDateTime '5

---------

____________________
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Figure 40 — AssetWorkHistory message: RepairWorkTask element
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The detailed XML schema is provided in Annex B. The following is an XML example for an

Asset

<?Xm

WorkHistory message payload.

| version="1.0" encoding="UTF-8"7>

<m:AssetWorkHistory xmIns:m="http://iec.ch/TC57/2007/profile#"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://iec.ch/TC57/2007/profile# AssetWorkHistory.xsd">

<m:Asset>
<m:mRID>e0be245f-92d8-4817-8672-48710e3835f2</m:mRID>
<m:WorkTasks>
<m:createdDateTime>2015-12-17T09:30:47Z</m:createdDateTime>
<m:instruction>Check the warning alert from bushing

monif

acting unreliable</m:instruction>

</m:A
5.9

5.9.1

An A
as it

or</m:instruction>
<m:taskKind>investigate</m:taskKind>
</m:WorkTasks>
<m:WorkTasks>
<m:createdDateTime>2015-11-15T11:05:00Z</m:createdDdteTime>
<m:instruction>Replace the main oil tank temperature transducer that ig

<m:taskKind>exchange</m:taskKind>
</m:WorkTasks>
</m:Asset>
ssetWorkHistory>

AssetPSRDetails message
General

5setPSRDetails message can contain the information pertaining to the state of an psset
is in the field. This information is valuable for exchanging the current asset state for

situafional awareness purposes: for instancep;to retrieve the as-built state of the assget in

order

5.9.2

The A
of on
syste
show
appli
well,

to compare and correct the as-designed state.

Applications

A\ssetPSRDetails message is, used to exchange information pertaining to the current|state
e or more assets. A typieadl,application for this message is for a geographical invgntory
M to query the network monitoring system to discover the current state of the assé¢t, as
h in Figure 41, so that it may be made available to asset management personnel. I this
tation, the network-monitoring system may convey any changes in the asset stafe as
such as the normally open state of a switch being changed to normal closed owing to

seas¢nal switching,~~as and when such changes occur. As shown in Figure 42, another

appli
state
from

cation for thisi'message is for the geographical inventory system to convey the ag-built
of the asset to a network monitoring system, since this as-built state may be different
the as-designed description in the network monitoring system.
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AM-GINV NO-NMON

| get(AssetState) [

reply(AssetState)

[State Change]:

changed(AssetState)

|
|
|
I
L1
| T
| |
| [
| |
| |
| |
| |
| {
| I

Figure 41 — AssetPSRDetails message egxchange 1

AM-GINV NO-NMON

create(AssetState)

created(AssetState)

Figure 42 — AssetPSRDetails message exchange 2

5.9.3 Message format

Figure 43 is an illustration of the AssetState message format. The root element of this
message is Asset. There can be a multiplicity of the Asset objects and they can contain one
or more objects of type PowerSystemResource (Conductor, EnergyConsumer, etc.) These
contained objects provide network state information pertaining to the Asset. Figure 44 through
Figure 67 show the elements of type PowerSystemResource that can be contained by the
Asset element of the AssetState message.
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Asspk

et
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77
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— -~

—| mxCompasiteSwitch

—| m:EnergyConsumer
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—| m:ExternalMetworkinjection El:]]

'---:'—/E}\E]——| m:FrequencyCaonverter
Bttt
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—| m:SeriesCompensator

—| m:ShuntCompensator

—| m:StaticvVarCompensatar

—| m:Synchronoushachine

m:TapChanger

_

S

Figure 43 — AssetPSRDetails message format


https://iecnorm.com/api/?name=1f456c716a6f490a6a1cd5216f9dfe32

IEC 61968-4:2019 © IEC 2019 - 61—
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| -4 m:Mames -Tm:name ! |

Femoodheame
2|
3 |
4] |

"
1
I|
1
1
I|
1
1
1
=1H
M
"'\.:I
-

— m:Accumulatar [H]

(M:LineSegment E]—I— o — m:Analag [
(B E
"'-\.'_"a.';".- | ] D ! ‘t 17
0. m:Discre EAEI

— m:Stringldeasurement [

, O )

=]

|
|
| 3
| r- maggregate :\
|
|
|

=

r--EEm:bUt:h -

---EEm:gUt:h :

EE R E e e ]
1
1
1
_n
=
1
o
1
1
1
- —a

S iaivieiai ;
-amird
t---m:shortCircuitEndTemperature .
vt i A
poE T T

L T

1 L

:

e .

Lo mixd

Figure 44 — AssetPSRDetails message: ACLineSegment element
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m:Measuremeant (extension)

|

| o e e e —
| _E:E}" | m:Mams |
| :

|

|

|
|
|
|
___________ ] | |
| _|
e |
: |
|
|
|
|

______________

j.,
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I
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|
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|
---. m:AccumulatarValues E]—I— S —
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Figure 45 — AssetPSRDetails message: Accumulator element
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m:Equipmeant [extension)

(Asynchronousl‘-.‘lachine E]—'—

of
¥

‘nominalSpeed E
A 'V i

Figure 46 — AssetPSRDetails message: AsynchronousMachine element
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m:ProtectedSw

yiteh (extension)
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e &

— m:Accumulator [H]
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TR L meDiscrete [
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Figure 47 — AssetPSRDetails message: Breaker element
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m:Equipmeant (extenszion)

Figure 48

I:EUEhEFSECtiGH E]—'— oo [ Mm:Analog H
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Figure 49'—)AssetPSRDetails message: Clamp element
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Figure 50 — AssetPSRDetails message: CompositeSwitch element



https://iecnorm.com/api/?name=1f456c716a6f490a6a1cd5216f9dfe32

- 68 - IEC 61968-4:2019 © IEC 2019

m:Equipmant (extension)

SR e

1 1= 1
| -4 m:Mames -—m:name !

P T

— m:Accumulator [H]

(Energf.-":ﬂnsumer E]—I— oo, [ mAnalog [H

—(=—B 8

=

— m:Discrete [
0. ol

— m:StringMeasurement [

2\ J

=]

|

|

| I
| r-a m:aggre-@ate :
|

|

|

________ oo

1

1

7 e VN _Sa e

[ R \ i
—E:E}+--: m:inService !

R e R

1

1

1= 1
c-=omrnarmallylnService

el = = o L L o L L

1 = .
e mp
1

|
4

(e} +- 4" pfixedpot :

..--!Em'phas_el!'“nnngr’rinn E
e ——

1
1
1
1
1
1
1
1
o4

E—--: m.g .
1
| I e

v-aTmigfixedPot E

Figure 51 — AssetPSRDetails message: EnergyConsumer element
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Figure 52 — AssetPSRDetails message: EnergySource element
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Figure 53 — AssetPSRDetails message: ExternalNetworkinjection element
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Figure 54 — AssetPSRDetails message: FrequencyConverter element
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Figure 55 — AssetPSRDetails message: Groundinglmpedance element
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Figure 56 — AssetPSRDetails message: NonRotatingEnergy element
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Figure 57 — AssetPSRDetails message: PetersenCoil element
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Figure 58 — AssetPSRDetails message: PowerTransformer element
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Figure 59 — AssetPSRDetails message: PowerTransformerEnd element
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Figure 60 — AssetPSRDetails message: TransformerTank element
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Figure 61 — AssetPSRDetails message: ProtectedSwitch element
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Figure 62 — AssetPSRDetails message: SeriesCompensator element
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Figure 63 — AssetPSRDetails message: ShuntCompensator element
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Figure 64 — AssetPSRDetails message: StaticVarCompensator element
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Figure 65 — AssetPSRDetails message: Switch element
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Figure 66 — AssetPSRDetails message: SynchronousMachine element
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Figure 67 — AssetPSRDetails message: TapChanger element

The following is an XML example for an AssetState message payload, which shows the
normalOpen state of a switch, which may need to be exchanged between systems when
updated for seasonal switching; and the length of a conductor, which may be the as-designed
length being exchanged to check against the as-built length.
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<?xml version="1.0" encoding="UTF-8"?>

<m:A

ssetState xmIns:m="http://iec.ch/TC57/2007/profile#"

xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://iec.ch/TC57/2007/profile# AssetState.xsd">

<m:Asset>
<m:mRID>e0be245f-92d8-4817-8672-48710e3835f2</m:mRID>
<m:Switch>
<m:normalOpen>true</m:normalOpen>
</m:Switch>
</m:Asset>

<m:Asset>
<m mPRID>6399fh099.067d-4c33-88f4.2230470cc1da</mmRID>

<m:Conductor>
<m:length>4025</m:length>
</m:Conductor>
</m:Asset>

</m:AssetState>

5.10
5.10.
An A

AssetProcedures message

I General

the datasets that were produced from such procedures. While” this message contain
identifying information of the Procedures and ProcedureDataSets, further details are obt
using| Procedures and ProcedureDataSets messages.

5.10.

The 4
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appli

P Applications

bre Assets as well as the ProcedureDataSets (or child classes thereof) produced
tation of the Procedures.

A typlical application for this message.is for an asset analytic system to query and dis

the a

pplicable Procedures and resultant ProcedureDataSets for assets of interest, as s

in Figure 68. In this figure, an asset analytic system is querying a maintenance and inspq

syste

m to discover the Procedure / ProcedureDataSet information pertaining to the ass

intergst.
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Figure 68 — AssetProcedures message exchange

3 Message format

Figure 69 shows the AssetProcedures message format. The message payload shown in the
figure consists of one or more Assets, which contain a multiplicity of Proced
Furthermore, the Asset objects can contain the ProcedureDataSet (or child class) that are

ures.
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available for that Asset. These ProcedureDataSet (or child class) objects reference the
Procedure that produced the dataset.

| m:MName

4 mames
0.

m:DiagnosisDataSset

AssetP)

’ ¢
/

.

m:DiagnosisDataSet [

m:LakTestDataSet [

m:PracedureDataSet [

[ ¢

=

____________________________

pS=:=s

Figure 69 — AssetProcedures message format

The following is an XML example for an AssetProcedures message payload. This shows an
Asset with a LabTestDataSet object, which was produced by a diagnosis Procedure

(Procedures.kind = diagnosis).
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| version="1.0" encoding="UTF-8"?>

<m:AssetProcedures xmins:m="http://iec.ch/TC57/2007/profile#"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://iec.ch/TC57/2007/profile# AssetProcedures.xsd">

<m:Asset>
<m:mRID>63eb750e-1360-4a73-acd5-d5638045f78e</m:mRID>
<m:LabTestDataSet>
<m:mRID> fe37a60e-d8b7-49e5-8c12-93af7¢58d223</m:mRID>

<m:completedDateTime>2015-12-19T09:30:47Z</m:completedDateTime>

<m:Procedure ref="e0be245f-92d8-4817-8672-48710e3835f2"/>
</m:LabTestDataSet>

<m:Procedures>

</m:A
5.11
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<m:mRID>e0be245f-92d8-4817-8672-48710e3835f2</m:mRID>
<m:kind>diagnosis</m:kind>
</m:Procedures>
</m:Asset>
ssetProcedures>

Procedures message
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Figure 70 — Procedures message format
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Figure 71 — Procedures message format: AssetTemperaturePressureAnalog element

The fpllowing is an XML example for a Procedures message payload.-This shows a diaghosis
Procedure (Procedures.kind = diagnosis), in particular the one‘that was identified ip the
AssefProcedures XML example in 5.10.3. The Procedure is _shown to apply to the Asset in
5.10.8 and the Procedure contains an object of type OilAnalysisPaperAnalog, which is a|child
class|of Measurement.

<?xm|l version="1.0" encoding="UTF-8"?>
<m:Procedures xmins:m="http://iec.ch/TC57/2007/profile#"
xming:xsi="http://www.w3.0rg/2001/XMLSchema-jnstance"
xsi:s¢ghemaLocation="http://iec.ch/TC57/2007/profile# Procedures.xsd">
<m:Procedure>
<m:mRID>e0be245f-92d8-4817-8672-48710e3835f2</m:mRID>
<m:createdDateTime>2001-32217T09:30:47Z</m:createdDateTime>
<m:kind>diagnosis</m:kind>
<m:Assets>
<m:mRID>63eb750e-1360-4a73-acd5-d5638045f78e</m:mRID>
</m:Assets>
<m:QOilAnalysisPaperAnalog>
<m:mRID>d5f14947-72b7-456b-8695-18577aebcc9e</m:mRID>
<m:kind>degreeOfPolymerization</m:kind>
</m:QilAnatysisPaperAnalog>
</m:Procedure>
</m:Rrocedures>

5.12 | ProcedureDataSets message

5.12.1 < General

A ProcedureDataSets message can contain ProcedureDataSets, its child class
LabTestDataSet, associated information such as details about the specimen that was tested,
and the MeasurementValue child classes that comprise the dataset.

5.12.2 Applications

The ProcedureDataSets message is used to exchange details of one or more
ProcedureDataSet objects. A typical application for this message is for an asset analytic
system to query and obtain the ProcedureDataSets of interest, as shown in Figure 72. In this
figure, an asset analytic system is querying as system with asset monitoring and
measurement function to discover the ProcedureDataSet information.
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Figure 72 — ProcedureDataSets message exchange

B Message format

e 73 shows the ProcedureDataSets message format. The'\message payload shown
consists of a multiplicity of ProcedureDataSet and LabTestDataSet (which
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Figure 73 — ProcedureDataSets message format
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Figure 74-=\ProcedureDatasets message: AnalogValue element

—| m:AssetTemperaturePressur...

—| m:InspectionAnalag

—| m: QilAnalysisFluidAnalog

—| m:QilAnalysisGasAnalog,
S

—| m:QilanalysisMetals ARalog
S

—| m: QilanalysishgistureAnalog
3

—| m:QilAnalygigPCBANalog
~

—| m: JitAnalysisPaperAnalog
—

—| miQilanalysisParticleAnalog
<
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—_—

!

abTestDataSet

—| m:Accumulatoryvalue

—| m:Analogvalus

1
T /----\‘- .
e = = E|——| m:DiscreteValue
A
5

—| m:Measurement’alue

—| m:StringMeasurementy alue

----------------

Figure 75 — ProcedureDataSets message: LabTestDataSet element
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| SR |
| £=7_m:mRID § |
(Specmen BB e |
|
|

. |
1 [ B =
| Lt-2 m:Mames == —m:name |
- Eplialololelolalial, - ';'_
| e R
- _ |

__________________________________

____________________________

* m:AssetTestSampleTaker

L]

Figure 76 — ProcedureDataSets message format: Specimen element

The following is an XML example for_a ProcedureDataSets message payload. This shqws a
LabTestDataSet with detailed information of the Specimen and identifying information for one
AnalggValue. This MeasurementValue child corresponds to the OilAnalysisPaperAnalpg of
kind degreeOfPolymerization, in_particular the one that was identified in the Procedures| XML
examlple in 5.11.3.

<?xm|l version="1.0" ene@dting="UTF-8"7?>

<m:ProcedureDataSets xmIns:m="http://iec.ch/TC57/2007/profile#"

xming:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:s¢ghemaLocatien="http://iec.ch/TC57/2007/profile# ProcedureDataSets.xsd">

<m:LabTestDataSet>
<m'mRID>fe37a60e-d8b7-49e5-8¢12-93af7¢c58d223</m:mRID>
<m:completedDateTime>2015-12-19T09:30:47Z </m:completedDateTime>
<m:createdDateTime>2015-12-19T09:30:47Z </m:createdDateTime>

meAnalaa\/ol o
T ararogvarac

<m:value>4.1</m:value>
<m:OilAnalysisPaperAnalog>
<m:mRID>d5f14947-72b7-456b-8695-18577aebcc9e</m:mRID>
<m:kind>degreeOfPolymerization</m:kind>
</m:OilAnalysisPaperAnalog>
</m:AnalogValue>
<m:conclusion>Insulation paper degraded significantly, take asset out of service
immediately.</m:conclusion>
<m:conclusionConfidence>High</m:conclusionConfidence>
<m:reasonForTest>routine</m:reasonForTest>
</m:LabTestDataSet>
</m:ProcedureDataSets>
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5.13 AssetMeasurements message
5.13.1 General

An AssetMeasurements message can contain the Measurements made on assets. This
message enables the retrieval of ongoing measurements directly performed on the assets,
such as those that originally came from an Intelligent Electronic Device (IED) performing
online monitoring functions. For Measurements that are the result of Procedures performed on
an Asset, use Procedures message. Also, the AssetMeasurements message only provides the
identifying information of the Measurements; details of the Measurements of interest can be
obtained using MeasurementDetails message.

5.13.2 Applications

The AssetMeasurements message is used to obtain various measurements pertdining t¢ one
or magre Assets. A typical application for this message is for an asset analytic system to query
and discover the available Measurement data for the assets it is interested(in assessing, as
showh in Figure 77. Such data may be indicative of the condition of the asset and theref¢re of
valugl in management of the assets. In Figure 77, an asset analytic system is querying an
assef measurement and monitoring system to discover data pertaining,to the asset of intérest.

AM-ADS AM-AMM

get(AssetMeasurements)

reply(AssetMeasurements)
< ________________________________

[New Meas Available]:

created(AssetMeasurements)

1
|
|
|
|
!

;

Figure 77 — Asset Measurements message exchange

5.13.3 Message format

Figure 78 shows the AssetMeasurements message format. The message payload shown in
the figure consists of several root elements. The root elements are Assets, which can then
contain the identifying information for the Measurement objects that pertain to the Asset. The
Measurement child classes contain the identifying information for the Measurement child class
as well the associated MeasurementValue child class. Additional details on the Measurements
of interest can be obtained by using the MeasurementDetails message. The values from the
measurement can be obtained using the MeasurementValues message.
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|
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|
—| m:InspectionAnalog |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

—| m:InspectionDiscrets

—| m:QilAnalysisFluidAnalog

:__Jl’l;i-a-_‘E'_
e —| m: QilAnalysisFluidDiscrete

—| m: QilAnalysisGasAnalog

—| m: QilAnalysishMetalsAnalog

—| m: QilAnalysisMoistureAnalog

—| m: QilAnalysisPCBAnalog

—| m: QilAnalysisPCBDiscrete

—| m: QilAnalysisPaperAnalog

—| m: QilAnalysisParticlaAnalog

—| m: QilAnalysisParticleDiscrete

Figure 78 — AssetMeasurements message format

The following is an XML example for an AssetMeasurements message payload. This shows
OilAnalysisGasAnalog measurement of total dissolved combustible gases (TDCG) in
percentage for the same Asset illustrated in the XML example of 5.10.3. The
OilAnalysisGasAnalog object also identifies the MeasurementValue (AnalogValue) that
pertains to it.
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| version="1.0" encoding="UTF-8"?>

<m:AssetMeasurements xmins:m="http://iec.ch/TC57/2007/profile#"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://iec.ch/TC57/2007/profile# AssetMeasurements.xsd">

<m:Asset>
<m:mRID>63eb750e-1360-4a73-acd5-d5638045f78e</m:mRID>
<m:OilAnalysisGasAnalog>
<m:mRID>d2deff03-2b29-4f03-b850-c6823672da61</m:mRID>
<m:AnalogValues>
<m:mRID>9343e63b-fcb1-4fb3-9e9a-e9b519754¢c13</m:mRID>

</m:AnalogValues>
<m-kind>totalDissolvedCombustibleGas</m-kind>

</m:A
5.14

5.14.

A Me
intere
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5.14.
The |
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5.14.

Figur
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attrib
Calcd
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Figur
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</m:OilAnalysisGasAnalog>
</m:Asset>
ssetMeasurements>

MeasurementDetails message
1 General

asurementDetails message can contain detailed information @bout Measuremer

n the Measurement, and the test standard that was used.

P Applications

MleasurementDetails message is used to obtain detailed information about one or

m to query and discover details about Measurement data that it is interest
ssing. This exchange is similar to that<in Figure 72, with the ProcedureDat
age replaced by the MeasurementDetails‘tmessage.

Measjurement child classes. A typical application for ‘this message is for an asset anglytic

B Message format

e 79 shows the MeasurementDetails message format. It can contain a multiplic
ents that are Measurement.specializations. Figure 80 shows one such element, An

contains the Measurement attributes such as the unit details and the addi
ites belonging to \the specialization such as maxValue and minV
lationMethodHierarehy: can be incorporated to provide details of the calculg
fmed (further illustrated in Figure 81).

e 82 shows._another example, an element of type AssetTemperaturePressureAnalq
on to thedattributes of Analog, it also has attributes such as "kind", detectionLimif
sion". Moreover, TestStandard element can be incorporated to provide details o
ard that'was used in obtaining the measurement (further illustrated in Figure 83).

ts of

st, such as unit, minimum and maximum values, any calculations that were mafe to

more

d in
Sets

ty of
alog,
ional
alue.
tions

g. In
. and
f test
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......................

-. m:QilAnalysishMaistureAnaloag
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[ —

Figure 79 — MeasurementDetails message format
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m:Measurement (extension)

(5

R T

-4 m:MNames —e— “m:namea

""""" N ) T TETITTTTTTTTTTTTT

|

__________________ 1

= W i
'---: m:pasitiveFlowlin |

Figure'80 — MeasurementDetails message format: Analog element
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m:ldentifiedC

bisct (extension)

CalculationMethodHierarchy [

| m:Name

== _m:name

—
‘ m:Calculationk

—' m:PeriodicStatisticalCalculation [

m: StatisticalCalculation [

Figure 81 — MeasurementDetails message format:
CalculationMethodHierarchy element
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m: AssetAnalag (extenszion)

| -+ _m.measurementType |
| T ————————

_______________

(J"'-Sf etTemperaturePressureA. .. [Tl]_ t-+ m:CalculationiethodHierarchy

______________

PtTIATe T -

___________________

..............

|

|

|

|

|

| ) Fa;a‘e};eﬁaau;n;{';
| .
)

|

|

N

Figure 82 — MeasurementDetails message format:
AssetTemperaturePressureAnalog element
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O
| it |
(Teststandard BH——(==—FF 11T
| - m-Mames |
| EI..-X |

_EE_'L--I m:testStandardDaoble
R A a7 N

r--E m:testStandardERA

L-J - testStandafHlEC

: """""" ks ), S ——

-4 m-testStandardWEP

Figure 83 — MeasurementDetails message format: TestStandard element

The following is an XML example for a MeasurementDetails message payload. This contains
an OilAnalysisGasAnalog of kind totalCombustibleGasPercent, which was first identified in the
XML example in 5.13.3.
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<?xml version="1.0" encoding="UTF-8"?>

<!--Sample XML file generated by XMLSpy v2016 sp1 (http://www.altova.com)-->
<m:MeasurementDetails xmIns:m="http://iec.ch/TC57/2007/profile#"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://iec.ch/TC57/2007/profile# MeasurementDetails.xsd">

<m:OilAnalysisGasAnalog>
<m:mRID> f5d3fc3d-041e-44c7-bda1-0c75b7¢c89a05</m:mRID>
<m:unitMultiplier>none</m:unitMultiplier>
<m:unitSymbol>none</m:unitSymbol>
<m:maxValue>100</m:maxValue>
<m - minValue>0</m-min\/alue>
<m:normalValue>1.5</m:normalValue>
<m:CalculationMethodHierarchy>
<m:CalculationMethodOrder>
<m:order>0</m:order>
<m:PeriodicStatisticalCalculation>
<m:calculationMode>period</m:calculationMaode>
<m:calculationTechnique>average</m:calcutationTechniqug>

<m:calculationlntervalMagnitude>1</m:calculationintervalMagnitude>
<m:calculationlntervalUnit>day</m:calculationIntervalUnit>
</m:PeriodicStatisticalCalculation>
</m:CalculationMethodOrder>
</m:CalculationMethodHierarchy>
<m:kind>totalCombustibleGasPercent</m:kind>
</m:OilAnalysisGasAnalog>

</m:NMeasurementDetails>

5.15 [ MeasurementValues message

5.15.1 General

A MgasurementValues message can contain MeasurementValues. Whereas the Procegdure
and | Measurement related . messages such as AssetProcedures, Procedures,
AssefMeasurements, and MeasurementDetails are used for various details about Asset-

relatgd measurable data, the' actual value that was measured is obtained using
MeasurementValues message.

5.15.2 Applications

The |MeasurementValues message is used to obtain one or more objects thaf

the

are

speciplizations\of MeasurementValue. A typical application for this message is for an psset
analytic system to query and obtain the measurement values that it is interested in
procgssing.)" This exchange is similar to the one illustrated in Figure 72, | with

ProcgdureDataSets message replaced by MeasurementValues message.

5.15.3 Message format

Figure 84 shows the MeasurementValues message format. It can contain a multiplicity of
elements that are MeasurementValue specializations, namely AccumulatorValue,

AnalogValue, DiscreteValue, or StringValue.
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Figure 84 — MeasurementValues message format

The following is an XML example for a MeasurementValues message payload. This cor
an ApalogValue at three different timeStamp instances. Note that this AnalogValue was
fied in the XML example in 5.13.3 as the value associated to an OilAnalysisGasA

of kind totalCembustible GasPercent.

tains
5 first
halog
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<?Xm

| version="1.0" encoding="UTF-8"?>

<m:MeasurementValues xmlns:m="http://iec.ch/TC57/2007/profile#"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://iec.ch/TC57/2007/profile# MeasurementValues.xsd">

<m:AnalogValue>
<m:mRID>9343e63b-fcb1-4fb3-9e9a-e9b519754c13</m:mRID>
<m:timeStamp>2015-12-14T09:00:00Z</m:timeStamp>
<m:value>3.5</m:value>

</m:AnalogValue>
<m:AnalogValue>
<m:mRID>9343e63b-fcb1-4fb3-9e9a-e9b519754c13</m:mRID>

</m:N
5.16

5.16.
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<m'fian+9mp>')ﬂ1 5.12 1RTﬂQ'ﬂn'ﬁﬂ7</m'fianmep)

<m:value>3.7</m:value>

</m:AnalogValue>
<m:AnalogValue>
<m:mRID>9343e63b-fcb1-4fb3-9e9a-e9b519754¢c13</m:mRID>
<m:timeStamp>2015-12-16T09:00:00Z</m:timeStamp>
<m:value>4.1</m:value>

</m:AnalogValue>

leasurementValues>

Analytics message

I General

halytics message can contain the details of Analytic, such as the attributes that degcribe
nalytic, and the Assets and/or AssetGroups to which the Analytic applies. The gctual
s from the Analytic are obtained using the AssetAnalytics and AssetGroupAndlytics

ages. The health event notifications from Analytic are obtained using
HealthEvents message.

P Applications

Analytics message is used to exchange details of Analytics of interest. An An
ent in this message can alsoy contain identifying information of the Assets
Groups to which the Analytic applies.

the

lytic
nd/or

cal application for this‘\message is for an asset analytic system to convey the detdils of
halytics it performs,tas shown in, as shown in Figure 85. In this figure, various sygtems

as substation inventory systems, maintenance and inspection systems, and ne

fwork

oring systems(are’ querying an asset analytics system to discover details of its anjlytic

ilities.
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| | | | U
: : : : : get(Analytics) :
| | | |
: : : : ) _rop(Anaies) _ _
| | | |
| | | | T
| | | |

Figure 85 — Analytics message exchanges

B Message format

e 86 shows the Analytics message format:’The message payload shown in the figure
sts of one or more Analytics, with its_atisibutes. As shown in the figure, the Analytics
ent can also contain identifying information for the Assets and/or AssetGroups to ywhich
nalytic applies.
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Figure 86 — Analytics message format

The following is an XML example for an Analytics message payload. This describes an
Analytic that is a health analytic (Analytic.kind = healthAnalytic), and also includes the list of
Assets to which the Analytic applies.
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| version="1.0" encoding="UTF-8"?>
nalytics xmIins:m="http://iec.ch/TC57/2007/profile#"

xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://iec.ch/TC57/2007/profile# Analytics.xsd">

<m:Analytic>
<m:mRID> df37a60e-d8b7-49e5-8¢c12-93af7¢58d257</m:mRID>
<m:createdDateTime>2001-12-17T09:30:47Z</m:createdDateTime>
<m:kind>healthAnalytic</m:kind>
<m:lastModifiedDateTime>2010-06-03T10:22:14Z</m:lastModifiedDateTime>
<m:revisionNumber>2.1</m:revisionNumber>

<m:title>Dielectric Health</m:title>
<m:-Acset/>

2019

<m:mj

<m:mj

</m:A
5.17

5.17.
An A

RID>e0be245f-92d8-4817-8672-48710e3835f2</m:mRID>
</m:Asset>
<m:Asset/>

RID>6a9fb099-e67d-4c33-88f4-aa3e479ec1da</m:mRID>
</m:Asset>

</m:Analytic>

nalytics>

AssetAnalytics message
I General

5setAnalytics message can contain the details of varicus analytics that are applica

assets and the health and risk scores generated by these analytics.
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P Applications
\ssetAnalytics message is used to exchange-assessments of one or more assets. T

ning to the assets in the form of quantitative scores. These assessments are ma
tics. The AssetAnalytics message can be used to exchange details of the analyti

cal application for this messlage is for an asset analytic system to convey its assess
rious assets. This assessment data is indicative of the condition and the risks perts
assets and therefore ‘of value in management of the assets. The exchange patte
Analytics is identical to that shown in Figure 85, with the AssetAnalytics messa
of the Analytics\\message. Various systems such as substation and geograf

inventory systems, (maintenance and inspection systems, network monitoring systems

assef
asseq

5.17.

measurement. and monitoring systems query an asset analytics system to dis
sments pertaining to the assets of interest.

B Message format

Figur

ble to

hese

sments could, for instance, be indicaters of health/condition of the assets or the¢ risk

e by
CS as

ment
ining
'n for
ge in
hical

and
cover

e 87 and Figure 88 illustrate the AssetAnalytics message format. This message can

have

a multiplicity of Asset objects, which can contain several Analytic objects to describe the
analytics applied to the asset, several objects of type AnalyticScore and its children to convey
the scores attributed to the asset, and several AssetHealthEvent objects that describe the

analy

tic-detected events pertaining to the asset.

Figure 89 through Figure 91 illustrate the AssetScore, HealthScore, and RiskScore objects. In
addition to a quantitative description of the score, these objects can also contain reference to
the Analytic that generated that score. Furthermore, a HealthScore object can contain
reference to a RiskScore object that depends on it; and the RiskScore object can contain
references to a multiplicity of HealthScore objects that were utilized in calculating the
RiskScore.
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m:Asset |
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|
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0w |

-------------

Figure 87 — AssetAnalytics message format 1
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Figure 88 — AssetAnalytics message format 2
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m:ldentifiedObject (extenszion)
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Figure 89 — AssetAnalytics message format: AnalyticScore element
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Figure 90 — AssetAnalytics message format: HealthScore element
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m: AnalyticScare (extension)
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Figure 91 — AssetAnalytics message format: RiskScore element

ollowing is an XML example for an AssetHealth message payload, which show

s of an Analytic (Analytic.type of LossOfLife) and three scores generated by this An

b-year intervals. ThenXML example also shows a second Asset with a HealthScore
is close to the best value of 100.
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<?xml version="1.0" encoding="UTF-8"?>
<m:AssetAnalytics xmiIns:m="http://iec.ch/TC57/2007/profile#"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://iec.ch/TC57/2007/profile# AssetAnalytics.xsd">
<m:Asset>
<m:mRID>e0be245f-92d8-4817-8672-48710e3835f2</m:mRID>
<m:Analytic>
<m:mRID>6a9fb099-e67d-4c33-88f4-aa3e479ec1da</m:mRID>
<m:authorName>IEEE</m:authorName>
<m:createdDateTime>2010-12-17T09:30:47Z</m:createdDateTime>
<m:type>LossOfLife</m:type>
</m'An9|\J/fir\>
<m:AnalyticScore>
<m:bestValue>0</m:bestValue>
<m:calculationDateTime>2015-01-01T09:00:00Z</m:calculationDateTime>
<m:scaleKind>String</m:scaleKind>
<m:value>70</m:value>
<m:worstValue>100</m:worstValue>
<m:Analytic ref="6a9fb099-e67d-4c33-88f4-aa3e479ecltda"/>
</m:AnalyticScore>
<m:AnalyticScore>
<m:calculationDateTime>2014-01-01T09:00:00Z</m:calculationDateTinpe>
<m:value>65</m:value>
<m:Analytic ref="6a9fb099-e67d-4c33-88f4-aa3e479ec1da"/>
</m:AnalyticScore>
<m:AnalyticScore>
<m:calculationDateTime>2013-01-011"709:00:00Z</m:calculationDateTime>
<m:value>62</m:value>
<m:Analytic ref="6a9fb099-e67d-4c33-88f4-aa3e479ec1da"/>
</m:AnalyticScore>
</m:Asset>
<m:Asset>
<m:mRID>9ea05e0a-024a-495d-85bd-f2553b89dcaa</m:mRID>
<m:HealthScore>
<m:bestValue>100</m:bestValue>
<m:calculationDateTime>2015-01-01T09:30:00Z</m:calculationDateTime>
<m:value>95</m:value>
<m:worstVatue>0</m:worstValue>
</m:HealthScore>
</m:Asset>
</m:AssetHealth>

5.18 | AssetGroupAnalytics message
5.18.1 General

An AssetGroupAnalytics message can contain the details of groupings of Asset$, as
described—by—the—-AssetGroup—etass—This—message—contains—information—sueh—as—when the
AssetGroup was created, for what purpose, and what Assets are in the grouping. In the case
of asset groupings made for analytical purposes, the analytic score can be exchanged using

the AssetScore message.

5.18.2 Applications

The AssetGroupAnalytics message is used to exchange details of asset groupings of interest
that may have been created for analysis (e.g. transformers above a certain rating), functional
management (e.g. the assets belonging to a feeder), etc. The exchange pattern for
AssetAnalytics is similar to that shown in Figure 85, with the AssetGroupAnalytics message in
place of the Analytics message. Various systems such as substation and geographical
inventory systems, maintenance and inspection systems, network monitoring systems, and
asset measurement and monitoring systems query an asset analytics system to discover
assessments pertaining to the asset groups of interest. An additional exchange pattern, not
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shown in the figure, consists of an asset analytic system querying a network and substation
inventory system to discover the composition of AssetGroup.

5.18.3 Message format

Figure 92 shows the AssetGroupAnalytics message format. The message payload shown in
the figure consists of one or more AssetGroup, with its attributes. As shown in the figure, the
AssetGroup element can contain identifying information for the Assets that belong to the
AssetGroup. Furthermore, the message can also contain the various analytic scores
computed on the asset group.

m:AssetGroupAnalytics

Asset@roupAnalytics E]—I—E—)E}-:

Figure 92 — AssetGroupAnalytics message format

The following is an XML example for an AssetGroupAnalytics message payload. This contains
three Assets that belong to a group of kind (AssetGroup.kind) analysisGroup.
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<?Xm

| version="1.0" encoding="UTF-8"?>

<m:AssetGroups xmlns:m="http://iec.ch/TC57/2007/profile#"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://iec.ch/TC57/2007/profile# AssetGroupAnalytics.xsd">

<m:AssetGroup>
<m:mRID>d2deff03-2b29-4f03-b850-c6823672da61</m:mRID>
<m:createdDateTime>2014-11-27T16:20:00Z</m:createdDateTime>
<m:kind>analysisGroup</m:kind>
<m:lastModifiedDateTime>2016-03-11T13:45:12Z</m:lastModifiedDateTime>
<m:title>Critical Power Transformers in the Boston Area</m:title>

<m:Asset/>
RID>c0he245f.0248.4817-8672-48710e3835f2</m-mRID>

<m:

<m:mj

<m:mnj

</m:A
5.19

5.19.

An A
Thes
by ar
the a

5.19.

The A
and i
relev
asset
maint
of the

</m:Asset>
<m:Asset/>
RID>6a9fb099-e67d-4c33-88f4-aa3e479ec1da</m:mRID>
</m:Asset>
<m:Asset/>
RID>9ea05e0a-024a-495d-85bd-f2553b89dcaa</m:mRID>
</m:Asset>
<m:Names>
<m:name>criticalBostonTransformers</m:name>
</m:Names>
</m:AssetGroup>
ssetGroups>

AssetHealthEvents message
1 General

ssetHealthEvents message can contain health events pertaining to one or more as

sets.

b health events are typically significant indicators of asset condition and are genjrated

alytics. The AssetHealthEvents can contain the details of the analytics that gen
5set health events as well.

P Applications

\ssetHealthEvents messagde’is used to exchange significant asset health-related e

ndications. A typical application for this message is for an asset analytic system to

bnt systems on health’issues that may need to be acted upon. As shown in Figure 9
analytic system ‘detects an asset health issue and conveys it to systems suc
enance and inspection system, which may then trigger maintenance action on the
notification.

rated

vents
notify
3, an
h as
basis
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Figure 93 — AssetHealthEvents messaged{exchanges

5.19.3 Message format

Figure 94 is an illustration of the AssetHealthEvents‘imessage format. The root element in the
messfage is AssetHealthEvent, which is a record of\change in an asset’s health and is crgated
by anl analytic. The AssetHealthEvent contains-details about the event, such as the type ¢f the
eveni, the data/time of its creation, its severity, and recommended action. It also contains
identifying information for the assets to\which the event pertains and reference t¢p the
analytics that created it.
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Asseth

r-2 m:Analytic [ P,

Figure 94 — AssetHealthEvents message format
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The fpllowing is an XML example for an AssetHealthEvents message payload, which is for an
even{ of type PartialDischarge. The actionRecommendation is to take the asset out of sq

within 1 day, as{specified by actionTimeline.

<?xm|l versien="1.0" encoding="UTF-8"7?>

<m:AssétHealthEvents xmIns:m="http://iec.ch/TC57/2007/profile#"
xmlnd -vei:"th'/l\Al\A/\A/ w3 nrg/’)ﬂﬂ1 IXMLSchema-instance"

rvice

xsi:schemalLocation="http://iec.ch/TC57/2007/profile# AssetNotification.xsd">

<m:AssetHealthEvent>
<m:actionRecommendation>Take the asset out of
service</m:actionRecommendation>
<m:actionTimeline>POYOM1DTOHOM</m:actionTimeline>

<m:createdDateTime>2016-01-05T09:30:47Z</m:createdDateTime>

<m:type>PartialDischarge</m:type>
<m:Analytic>

<m:mRID>6a9fb099-e67d-4c33-88f4-aa3e479ec1da</m:mRID>

</m:Analytic>
<m:Assets>

<m:mRID>e0be245f-92d8-4817-8672-48710e3835f2</m:mRID>

</m:Assets>
</m:AssetHealthEvent>
</m:AssetHealthEvents>
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6 Document conventions

6.1 UML diagrams

All UML-based sequence diagrams contained herein are to be considered as informative
examples of how a message exchange could occur.

One of the strengths of the CIM is its flexibility. As technology advances, and new needs
develop, new messages can be created. These new messages might involve additional
systems (not pictured.) These new messages may leverage different options than the ones
depicted in the example.

All UML-based communication diagrams and message flow diagrams contained herein are to
be cgnsidered informative.

All UML-based class diagrams contained herein are to be considered informative. The r¢ader
is referred to IEC 61968-1 which contains the normative definitions of the~classes used in the
CIM.

6.2 | Message definitions
6.2.1 General

Messjage format diagrams contained in the body of this document are to be considergd as
normative.

Use ¢ases and sequence diagrams presented in-«this document are for informative purposes
only, |and represent usage examples for the normative message definitions.

6.2.2 Mandatory vs. optional

The messages described within this document were derived from use cases which satigfy an
undeflying business need for a specific information exchange. Each use case provides a
given context for the use of the ‘CIM. Message format diagrams describe the elements Wwhich
are passed. The elements depicted in dashed-line boxes are to be considered optional in a
given| context. The elements—depicted in solid boxes are to be considered mandatory in a
given| context. If a diagram should depict an entire class as mandatory or optional, the r¢ader
should interpret this to~mean that the use of the class is either mandatory or optional, blit not
that g@very element within the class is now mandatory or optional. The reader shall refer {o the
normative definition of the class to determine this.

6.2.3 Verb.tense

CIM yerbs-illustrated in some of the sequence diagrams within this document are shon in
UPPER.CASE; however, the verbs in the headers of all IEC 61968-4 CIM messages are
required to be in lower case.

6.3 Synchronous versus asynchronous messages

The use of asynchronous or synchronous messages in the sequence diagrams in this
document is for illustrative purposes only and is not prescriptive.
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6.4 Depiction of simple acknowledgment messages

In web services implementations, there is always a synchronous acknowledgement to request
messages even if the overall exchange pattern is asynchronous. When using JMS messaging,
this simple acknowledgement is also included in the messaging pattern if the AckRequired
Boolean is set to "true" in the 61968-100 Header of the request message. However; this
simple acknowledgment is suppressed if the AckRequired Boolean is set to "false".

The depiction or lack of depiction of these simple acknowledgment messages in sequence
diagrams within this document is intentionally inconsistent as the sequence diagrams are
informative and no assumption is made as to whether JMS or web services are being used or
whetlre AekRegtired—B fS—S o—trae"—Refer—te 368 S rther
inforrhation on this subject.
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(normative)

Description of message type verbs
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Table A.1 is copied from Annex B of IEC 61968-100:2013 for convenience purposes only.

Table A.1 — Normative definitions of verbs

Verbs Meaning Message Structure

creatd The ‘create’ verb is used to publish a request to the master system |Request message will inclufle
to create a new object. The master system may in turn publish the |HeaderType and Payload
new object as an event using the verb ‘created’. The master system |structures.
may also use the verb ‘reply’ to respond to the ‘create’ request,
indicating whether the request has been processed successfully or
not.

chande The ‘change’ verb is used to publish a request to the master system|Request message will inclufle
to make a change to an object based on the information in the HeadefType, RequestType pnd
message. The master system may in turn publish the changed optionally Payload structurgs.
object as an event using the verb ‘changed’ to notify that the object |ThetequestType structure will
has been changed since last published. The master system may petentially identify specific pbject
also use the verb ‘reply’ to respond to the ‘change’ request, IDs.
indicating whether the request has been processed successfully or
not.

cancd|l The’cancel’ verb is used to publish a request to the master'system |Request message will inclufle
to cancel the object, most commonly in the cases wheredhe object |HeaderType, RequestType pnd
represents a business document. The master systeanmay in turn  |optionally Payload structurgs.
publish the cancelled message as an event using the verb The requestType structure ill
‘canceled’ to notify that the document has been cancelled since last|potentially identify specific pbject
published. The master system may also use thewerb ‘reply’ to IDs.
respond to the ‘cancel’ request, indicating whether the request has
been processed successfully or not. TheNcancel’ verb is used
when the business content of the document is no longer valid due
to error(s).

close The ‘close’ verb is used to publish-arequest to the master system |Request message will inclufle
to close the object, most commonly in cases where the object HeaderType, RequestType pnd
represents a business document. The master system may in turn  |optionally Payload structurgs.
publish the closed message as an event using the verb ‘closed’ to |[The requestType structure will
notify that the document'\ias been closed since last published. The [potentially identify specific pbject
master system may also’use the verb ‘reply’ to respond to the IDs.
‘close’ request, indicating whether the request has been processed
successfully or.fiol* The ‘close’ verb is used when the business
document reaches the end of its life cycle due to successful
completion ‘of a business process.

deletd The ‘delete’ verb is used to publish a request to the master system |Request message will inclufle
to delete one or more objects. The master system may in turn HeaderType, RequestType jand
publish the closed message as an event using the verb ‘deleted’ to |optionally Payload structurgs.
notify that the object has been deleted since last published. The The requestType structure will
master system may also use the verb ‘reply’ to respond to the potentially identify specific pbject
‘delete’ request, indicating whether the request has been IDs.
prnnneenr{ e:mr‘ncefully ornot— The ‘delete’ verb is used whenthe
business object should no longer be kept in the integrated systems
either due to error(s) or due to archiving needs. However, the
master system will most likely retain a historical record of the
object after deletion.

execute This is used when the message is conveying a complex transaction |See Payload.OperationSet in
that involves a variety of create, delete and/or change operations |Message.xsd.
through the use of the Payload.OperationSet element..

get The ‘get’ verb is used to issue a query request to the master Request message will include

system to return a set of zero or more objects that meet a specified
criteria. The master system may in turn return zero or more objects
using the ‘reply’ verb in a response message.

HeaderType and RequestType
structures. The requestType

structure will potentially ide
specific parameters to quali
request, such as object IDs

ntify
fy the
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Verbs Meaning Message Structure

created The ‘created’ verb is used to publish an event that is a notification |Event message will include
of the creation of a object as a result of either an external request |[HeaderType and Payload
or an internal action within the master system of that object. This  |structures.
message type is usually subscribed by interested systems and
could be used for mass updates. There is no need to reply to this
message type.

changed The ‘changed’ verb is used to publish an event that is a notification |Event message will include
of the change of an objectt as a result of either an external request [HeaderType and Payload
or an internal action within the master system of that object. This |structures.
could be a generic change in the content of the object or a specific
status change such as "approved", "issued" etc. This message
type is usually subscribed by interested systems and could be used
for mass updates. There is no need to reply to this message type.

closed The ‘closed’ verb is used to publish an event that is a notification of |Event message will inelude
the normal closure of an objectt as a result of either an external HeaderType and Payload
request or an internal action within the master system of that structures.
object. This message type is usually subscribed by interested
systems and could be used for mass updates. There is no need to
reply to this message type.

cancdled |The ‘canceled’ verb is used to publish an event that is a notification |Event;message will include
of the cancellation of an objectt as a result of either an external HeaderType and Payload
request or an internal action within the master system of that structures.
object. This message type is usually subscribed by interested
systems and could be used for mass updates. There is no need to
reply to this message type.

deletdd The ‘deleted’ verb is used to publish an event that is a notification |Event message will include
of the deletion of an object as a result of either an exterhal request |HeaderType and Payload
or an internal action within the master system of that©bject. This structures.
message type is usually subscribed by interested systems and
could be used for mass updates. There is no need to reply to this
message type.

executed |This provides for an event that indicates thelexecution of a complex|See Payload.OperationSet |n
transaction that uses the Payload.OperationSet element. Message.xsd.

reply There are two primary usages of the‘reply’ verb, but in both cases [Used only for response

it is only used in response to request-messages, whether the
pattern used is synchronous or asynchronous. The first usage is to
indicate the success, partial success or failure of a transactional
request to the master system_to create, change, delete, cancel, or
close a document. The.sécond usage is in response to a ‘get’
request, where object§ ofsinterest may be returned in the response.

messages. For responses t
transactional requests, the
message will contain
HeaderType and ReplyTyps
structures. For responses t
requests, the message will
contain HeaderType, Reply
and potentially Payload
structures.

O

b get

Type
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Annex B
(informative)

Use cases

Business use cases

2913-1 identifies two types of use cases:

ness

ocess. These processes are derived from services, i.e. business transactions;)ywhich

ve previously been identified.

stem use cases describe how Actors of a given system interact to perform-asmart grid
nction required to enable / facilitate the business processes described-in‘busines$ use

cases. Their purpose is to detail the execution of those processes from~“an information

system perspective.
IEC §2913-1 further clarifies that since a smart grid function can be _Gsed to enable / facllitate
more(than one business process, a system use case can be linked;to-more than one busjness
use gase.

Grid Markets
. \ 4
Transmission Grid Management { Wholesale Market Grid Capacity Market

{including System Operation)

Flexibility Market

Distribution Grid Management ;
Capacity Market

alanci ark
Micro-Grid Management Loy T e

P T B 1 Electricity Services
Smart Substation Automation ! Balancing

"""""""""""""""" I Trading Responsibilities

Grid Users
Bulk Generation Distributed Energy Resources Storage
Sraaethadh oty ﬂu,“rlir:g e-Hom Elactric Viehiclog

Figure B.1 — IEC 62913 Conceptual model (source: IEC 62913-1)

IEC 62913 breaks down the scope of Smart Grid applications into domains, which are
illustrated in Figure B.1. In this context, IEC 62913-2-1 identifies the generic business use
cases for grid-related domains. Of the use cases described in early drafts of this standard,
two directly pertain to this document (IEC 61968-4):

e decide asset renewal priorities and optimise maintenance programmes (see Figure B.2);

e decide to carry out urgent maintenance operations.
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Smart Grid Functions
Business Process Brief description required to enable/execute
the business process
The Generic Business Use (Case ;
Decide renewal describes how the Distribution Grid :E::::irr;dezgrgj:d weather
priorities on Operator  decides asset renewal data
network and priorities and optimises maintenance | . . ..o oo i index of
optimise programmes in the planning phase, P —
maintenance based on the network assets analysis and | o prnuitlla data
programmes the development of failure predictive and

condition-based maintenance models.

about the network.

Figure B.2 — Brief description of the use case on "decide asset renewal priorities Lnd
optimise maintenance programmes" (source: IEC 62913-2-1).

Clauge B.2 provides the system use cases corresponding to these business ys€ cases. These
system use cases are part of the requirements for this document.

B.2

B.2.1 General

B.2.2

System use cases

and B.2.3 provide the two system use cases for this document. Note that the

"Information Exchanged" in these use cases directly map-to profiles in this document and, in a
few cjases, IEC 61968-3 and IEC 61968-6.

B.2.2 Analytical evaluation of asset health
B.2.2.1 Description of the use case
B.2.2.1.1 Name of use case
-~
xdlse case identification
ID Domaiq(f* Name of use case
Asset Management, Assg¢t Planning, Maintenance | Analytical evaluation of asset health and risk
& Work Management.
B.2.2.1.2 Version Management
\
VYersion Q—~ Date Name Area of expertise Title Approval status
mahageme Author(s) or / domain / role
changes / version Committee draft, for
comments, for
voting, final
R% A
1 201611701 [ECTC57 WGT4 ASSEt Reptace a Draft
Part 4 Team Management failed
asset
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B.2.2.1.3 Scope and objectives of use case

Scope and objectives of use case

Related business

Decide renewal priorities on network and optimise maintenance programmes

case
Scope Analytical evaluation of specific grid assets and asset fleets in order to:
— Plan long term renewal and replacement strategies
— Determine maintenance tasks and schedules on the basis of asset condition.
Objective — Facilitate Capital Expenses (CapEx) investment decisions on renewal and

replacement of grid assets.
Facilitate Operational Expenses (OpEx) spending strategy to best maintain the grid

asseis
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B.2.2.1.4 Narrative of use case

Narrative of use case

Short description — max 3 sentences

This use case describes analytical evaluation of the health and risk of grid assets by aggregating and processing
data available about the assets. The analytical evaluation is used to strategically plan what assets need to be
renewed or replaced, and when. The analytical evaluation is also used to determine the maintenance schedule of
assets on the basis of their condition.

Complete description

The following use case diagram depicts the analytical evaluation of asset health and risk. The actors at the top are
IEC 61968- 1 Interface Reference Model (IRM) buslness sub functlons that describe system functronal capabilities.
The ag A M

actors For instance, AM ADS (Records and Asset Management Asset DeC|S|on Support) descnbes analytigal
capabllities and AM-EINV (Records and Asset Management — Substation and Network Inventory) describes-apset
registry, which are typically features implemented by asset management systems. The actor in the bottom roy is
the human actor who has the authorized role of Asset Manager and uses the Asset Management System in ofder to
accomlplish the job function.

0
A

R M <R M» ARMA

wlR M=
AM-AMM AM-ADS AM-EI MC-MAI
Wm'kkuﬂ;-c:t
Measurement and sset Details - ﬁ =
)\ Procedure Data Whows e
———————— Work Status
aflows _Analytics Results -&-—'
Measyirements L oflows  Maintenancp
3 mw
Ddrabase Analytics Eysumh * Asset Management Management System
System
N /
A
. A ﬂ' _ /
W i / Work History !
% P
b s aflows

sAuthorizedRoles
AssetManager

The uge gase’consists of an Asset Manager deploying an Analytics System in order to evaluate the health anf risk
pertaining\to an asset type. The Analytics System obtains the necessary asset details from an Asset Management
System, work history from a Maintenance Management System, and measurements from Measurement Systems.
The Analytics System then performs its analytical evaluation, the results of which are made available to the Asset
Manager and to interested systems. The Asset Manager can then decide to act upon the results by, for instance,
initiating maintenance work on some of the assets.

B.2.2.1.5 General remarks

General remarks

Data driven analytics is a key component of strategic asset management. This use case establishes the
requirements for IEC 61968-4 in order to support data driven analytics.
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B.2.2.2 Diagrams of use case
Diagram of use case
B.2.2.3 Technical details
B.2.2.3.1 Actors: people, systems, applications, databases, the power system, and
other stakeholders
Actors
Grouping (Community) Group description
Records and Asset Management (AM) IEC 61968-1 Interface Reference Model (IRM) Busjness
Function
Actor name Actor type Actor description
gee Actor list see Actor list see Actor list -
Assef Monitoring and IEC 61968-1 Asset monitoring and measurement invélves inspection, testing,
Meagurement (AM- Interface Reference | measurement, and monitoring of the)assets in order to
AMM Model (IRM) understand, assess and manage. their condition and
Business Sub- performance.
function
Asse} Decision IEC 61968-1 Asset decision supportdnvolves strategy definition and
Support (AM-ADS) Interface Reference | prioritisation, maintenance strategy planning, risk managenjent,
Model (IRM) programme managément and decision-making. The central
Business Sub- aspect of asset decision support is analytics. It drives the
function condition, configuration, performance, operating costs, and
flexibility of.the‘asset base, with the aim of maximising value.
Substation and IEC 61968-1 The electfical substation and network assets that a utility oyns,
Netwprk Inventory Interface Reference | or for which has legal responsibility, and will maintain an
(AM-EINV) Model (IRM) accurate asset register developed around an asset hierarchy
Business Sub- that supports advanced asset management functions.
function
Geodraphical IEC 61968-1 Management of geospatial data, typically by utilizing compyter
Inventory (AM-GINV) Interface Reference | graphics technology to enter, store, and update graphic ang
Model (IRM) non-graphic information. Geographic depictions and related
Business Subr non-graphic data elements for each entity are typically storgd in
function some form of a data store. The graphic representations are
referenced using a coordinate system that relates to locatigns
on the surface of the earth. Information in the data store cah be
queried and displayed based upon either the graphic or nornj-
graphic attributes of the entities.
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Actors

Grouping (Co

mmunity)

Group description

Maintenance and Construction (MC) IEC 61968-1 Interface Reference Model (IRM) Business
Function
Actor name Actor type Actor description Further
information

see Actor list

see Actor list

see Actor list

specific to
this use case

Maintenance and IEC 61968-1 Work involving inspection, cleaning,
Inspection (MC-MAI) Interface Reference adjustment, or other service of equipment to
Model (IRM) enable it to perform better or to extend its
Busimess—Sub= service tife Examptes of maimtermance work
function are routine oil changes and painting.
Examples of inspection work are pole
inspections, vault inspections, and
substation inspections.
WorK Scheduling and IEC 61968-1 Work scheduling and dispatching makes it
Dispatching (MC-SCH) | Interface Reference possible, for a defined scope of work, to
Model (IRM) assign the required resources and keep
Business Sub- track of work progress.
function

B.2.2.3.2

Preconditions, assumptions, post condition,‘events

Use case conditions 6\
/

Actdr/System/Informati Triggering event 6< Pre-conditions Agsum
on/Contract Q pition
Wants to evaluate the Has acquired an analytics system that is able
health and risk tolevaluate health and risk for the asset type
associated with a of interest
particular type of asset
Utility Asset Manager (e.g. high voltage'power
transformers) for
purposes of long-term
investment planning and
short-term maintenance
planning
B.2.2.3.3 References / Issues
@’ References
=t A
No. || Refere type Reference Status | Impact on use case | Originator / Organisation | [Link
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B.2.2.3.4 Further information on the use case for classification / mapping

Classification information

Relation to other use cases

The IEC 62913-2-1 business use case on "Decide asset renewal priorities and optimise maintenance
programmes" establishes the business justification for this use case.

Level of depth

System-level use case that illustrates and guides system implementation

Prioritisation

Generic, regional or national relation

View

Further keywords for classification

B.2.2.4 Step by step analysis of use case

Scenario conditions

No. Scenario name Primary $ Triggering Pre- Poqgt-
actor, event condition condition
4.1 | Analytics system discovers the assets of AM=ADS
interest
4.2 | Analytics system obtains the details of the AM-ADS

assets of interest

4.3 | Analytics system obtains results from all tests AM-ADS
of interest performed on the assets

4.4 | Analytics system obtains all the méasurement AM-ADS
data of interest pertaining to theassets

4.5 | Analytics system provides fleet:level analytics AM-ADS
results, which can be used for long term
investment planning

4.6 | Analytics system provjdes individual asset AM-ADS
analytics results{which can be used for
maintenance planning

4.7 | Analytics system identifies asset conditions AM-ADS
that require intervention

Stepl1 = Asset system discovers assets of interest

Scenario
Scenario Name:
Step Event Service Information Information receiver |Information exchanged
No. producer (Actor)
(Actor)
1 Analytics system gets the GET AM-EINV AM-ADS AssetList
list of available assets
2 Analytics system gets GET AM-EINV AM-ADS AssetDetails
further details on some of
the assets in order to AssetCatalogue
identify those of interest TypeAssetCatalogue
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Step 2 — Analytics system discovers the information objects available for the assets of

interest
Scenario
Scenario name:
Step Event Service Information Information Information exchanged
No. producer receiver
(Actor) (Actor)
1 Analytics system identifies GET AM-EINV AM-ADS AssetTemplate
the information objects
available for the assets of
2 Analytics system obtains GET AM-EINV AM-ADS AssetDetails
details of the asset-related
information objects
3 Analytics system obtains GET AM-EINV AM-ADS AssetHistory
the lifecycle history of the
assets of interest
4 Analytics system obtains GET MC-MAI AM-ADS AssetWorkHistory
the maintenance and work
history for the assets of
interest
Step|3 — Analytics system obtains results from all te'sts of interest performed on the
asseis
RGO
Scenang\\
Scenario name:
%
Step Event Service s@ormation Information Information exchanged
No. 4\ producer receiver
¢ @\ (Actor) (Actor)
1 Analytics system obtains GET AM-AMM AM-ADS AssetProcedures
the list of inspection and
test results available for
the assets
2 Analytics system obtains GET AM-AMM AM-ADS ProcedureDataSets
the inspection and test
results of interest
3 Analytics system obtains GET AM-AMM AM-ADS Procedures
the details of.the
inspectionStand tests
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Step 4 — Analytics system obtains all the measurement data of interest pertaining to the

assets
Scenario
Scenario name:
Step Event Service Information Information Information exchanged
No. producer receiver
(Actor) (Actor)
1 Analytics system obtains | GET AM-AMM AM-ADS AssetMeasurements
the list of measurements
pertaining to the assets
2 Analytics system obtains | GET AM-AMM AM-ADS MeasurementValueg
the measurement values
for the measurements of
interest
3 Analytics system obtains | GET AM-AMM AM-ADS MeasurementDetails
the details of the
measurements
Step |5 — Analytics system provides fleet-level analytics resulfs, 'which can be used for

long term investment planning
Scenario S
Scenario name:
Step Event Service Information Information Information exchanged
No. producer receiver
(Actor) (Actor)
1 Analytics system CREATED AM{ADS AM-ADS Analytics
advertises the
availability of asset fleet
analytics
2 Asset management GET AM-ADS AM-ADS AssetGroups
system obtains the
asset groups of interest
and the analytics scores
for the groups
Step|6 — Analytics-system provides individual asset analytics results, which cgan be

used|for maintenance planning
Scenario
Sgenario name:
Stef Event Service Information Information Information exchahged
No. producer recejver
(Actor) (Actor)
1 Analytics system CREATED AM-ADS AM-ADS Analytics
advertises the
availability of asset
analytics
2 Asset management GET AM-ADS AM-ADS AssetScores

system obtains the
analytics scores for the
assets of interest
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Step 7 — Analytics system identifies asset conditions that require intervention

Scenario
Scenario name:
Step Event Service Information Information Information exchanged
No. producer receiver
(Actor) (Actor)
1 Analytics system sends CREATED AM-ADS AM-ADS AssetHealthEvents
asset health events to
asset management
system
2 Asset management CREATED AM-ADS MC-MAI WorkRequest
system send in work
request to maintenance
management system for
assets with health
events that require
intervention
B.2.3 Replacement of asset
B.2.3.1 Description of the use case
B.2.3.1.1 Name of use case
Use case identifica(io'n
ID Domain(s) I ’ Name of use case
Asset Management, Asset Planning, Maintenance. Y'\Replace a failing or failed asset
& Work Management.
B.2.3.1.2 Version management
Version Date \ Name Area of expertise Title Approval sfatus
management Author(s) or / Domain / Role
changes / version Committee draft, for
comments,, for
voting, fipal
1 2016701 IEC TC57 Asset Management | Replace a Draft
WG14 Part 4 failed asset
Team
B.2.3.1:3 Scope and objectives of use case
Scope and objectives of use case
Related business case | Decide to carry out urgent maintenance operations
Scope Replacement of a failed grid asset.
Objective — Replace a failed asset expeditiously and safely.

— Use an in-stock equivalent model if necessary.

— Coordinate closely with grid operations so that the work can be done safely and
functionality restored quickly.
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Narrative of use case

Short description — max 3 sentences

completed.

This use case describes replacement of a grid asset due to failure. The replacement could be the same product
model as the original asset or a different model with equivalent capability. The replacement work is coordinated
with grid operations for safety while the work is in progress and quick restoration of function when the work is

Complete description

bHHes—he-actors—Ha-the—-midcto—are-cormmronh

capa

The following use case diagram depicts the replacement of failing or failed asset. The actors at the top are
IEC 61968-1 Interface Reference Model (IRM) business sub-functions that describe system functional

embdg
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ok Nafty
afl ows

Asset Management Maintenance
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dled by the IRM actors. For instance, AM- ADS (Records and Asset Management —
ibes analytical capabilities and AM-EINV (Records and Asset Management — Substation and Network
tory) describes asset registry, which are typically features implemented by asset management-systems.
ctors in the bottom row are the human actors who have authorized roles such as Asset Manager'and (
ystems such as the Asset Management System in order to accomplish their job function.

Management System
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System
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and carries out the replacement work and informs the Asset Manager

The use case consists of an Asset Manager, having identified a failing or failed asset, wanting to replace it. The
Asset Manager initiates a Work Request through an Asset Management system. The Maintenance Crew
Manager, who oversees such replacements, receives and processes the Work Request in his Maintenance
Management System. The Maintenance Crew Manager then coordinates an outage with the Operations Manager

Manager

upon completion of the work.
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B.2.3.1.5 General remarks

General remarks

Urgent replacement of failed or failing grid assets is an essential aspect of grid maintenance. This use case
establishes the requirements for IEC 61968-4 in order to support expeditious and safe replacement of grid
assets.

B.2.3.2 Diagrams of use case
Diagram of use case
B.2.3.3 Technical details
B.2.3.3.1 Actors: people, systems, applications, databases, the power’system, gnd
other stakeholders
NO)
Actors c.?)@
Grouping (community) Group c(eréhnption
Records and Asset Management (AM) IEC 61968-1 Interface Reference Model (IRM) Business
Function
N
Actor name Actor type Cs)i\ctor description
$ee Actor list see Actor list < see Actor list
Assef Monitoring and IEC 61968-1 Asset monitorinng and measurement involves inspection,
Meaqurement (AM- Interface Reference testing, measdrement, and monitoring of the assets in ordpr to
AMM Model (IRM) understandyassess and manage their condition and
Business Sub- performance.
function
Asse} Decision IEC 61968-1 Asset decision support involves strategy definition and
Support (AM-ADS) Interface Reference prioritisation, maintenance strategy planning, risk
Model (IRM) management, programme management and decision-making.
Business Sub- The central aspect of asset decision support is analytics. |t
function drives the condition, configuration, performance, operating
costs, and flexibility of the asset base, with the aim of
maximising value.
Substation and IEC 61968-1 The electrical substation and network assets that a utility
Netwprk Inventory Interface Reference owns, or for which has legal responsibility, and will maintdin
(AM-EINV) Medel (IRM) an accurate asset register developed around an asset
Business Sub- hierarchy that supports advanced asset management
function functions.
Geodraphical IEC 61968-1 Management of geospatial data, typically by utilizing computer
Inverjtory (AM-GINV) Interface Reference graphics technology to enter, store, and update graphic and
Model (IRM) non-graphic information. Geographic depictions and relatgdd
Business Sub- non-graphic data elements for each entity are typically stdred
function in some form of a data store. The graphic representations|are
referenced using a coordinate system that relates to locat{ons
on the surface of the earth. Information in the data store cian
be queried and displayed based upon either the graphic or
non-graphic attributes of the entities.
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Actors

Grouping (community)

Group description

Maintenance and Construction (MC)

IEC 61968-1 Interface Reference Model (IRM) Business
Function

Actor name

see Actor list

Actor type

see Actor list

Actor description

see Actor list

Maintenance and IEC 61968-1 Work involving inspection, cleaning, adjustment, or other
Inspection (MC-MAI) Interface Reference service of equipment to enable it to perform better or to extend
Model (IRM) its service life. Examples of maintenance work are routine oil
Business Sub- changes and painting. Examples of inspection work are pole
function inelmanfinne vault in:pnr‘finne and substation in:pnr‘finne
WorkK Scheduling and IEC 61968-1 Work scheduling and dispatching makes it possible, fer-a
Dispatching (MC-SCH) | Interface Reference defined scope of work, to assign the required resoufces apd
Model (IRM) keep track of work progress.
Business Sub-
function

Actors

~°

Grouping (community)

Group c?effk\;'l‘;z tion

Netwprk Operation (NO)

IEC 61968-1 Interface Reference Model (IRM) Business
Function

Actor name

gee Actor list

Actor type

see Actor list

aor description

see Actor list

~

Netwprk operation IEC 61968-1 Provides the¢means for supervising main substation topolggy
moniforing (NO- Interface Reference (breaker and switch state) and control equipment status. |
NMON) Model (IRM) also pravides the utilities for handling network connectivity and
Business Sub- loading conditions. It also makes it possible to locate custpmer
function telephdhe complaints and supervise the location of field cfews.
B.2.3.3.2 Preconditions, assumptions, post condition, events
LN -
- Use case conditions
lActor/System/ Trig ing event Pre-conditions
Information/Contract
Utility Asset Manager Wants to replace a The asset type is such that it is usually kept in stock, so
failed/failing asset that a failed/failing asset can be replaced from another
of the same model or an equivalent model. Examplgs
are reclosers and pole-top transformers.
B.2.3.33 References / Issues
References
No. | References type Reference Status | Impact on use case | Originator / Organisation | Link
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