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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a) removal of edition 1 profiles whose functionality has been superseded by other parts of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been superseded by standards such as CDPSM (IEC 61968-13) and other ongoing efforts
such as change modelling; and Presentation has been superseded by Diagram Layout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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on an old version of CIM UML and many of the classes in these profiles are no longer in
the recent CIM UMLs;

c) 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;

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

e) informative annexes with illustrative examples for the application of this document;
f) scope coordinated with IEC 61968-13 where applicable;

g) use cases in IEC 62559-2 use case template;

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

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

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

Full infgrmation on the voting for the approval of this International Standard can be found in
the repqrt on voting indicated in the above table.

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

The committee has decided that the contents of this dacument will remain unchanged pntil the
stability|date indicated on the IEC website under "https//webstore.iec.ch" in the data rglated to
the spegific document. At this date, the document will be
e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amepded.

that it| contains colours which are considered to be useful for the ¢orrect
undersfanding of«its contents. Users should therefore print this document using a
colour printer.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication in?icates
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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 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 mapagement,
automaied mapping and facilities management.

This sefries of standards is limited to the definition of interfaces and ispimplemgntation
indepenident. They provide for interoperability among different computer-systems, platforms,
and languages. Methods and technologies used to implement functionality conforming to
these irfterfaces are considered outside of the scope of these standards; only the ipterface
itself is ppecified in these standards.

The purpose of this part of IEC 61968 is to define a standard.for the integration of Records
and Asset Management (AM), which would include Geggraphic Information Systems and
Asset Risk Management Systems, with other systems and pusiness functions within thje scope
of IEC §1968. The scope of this document is the exchange of information between Records
and Asget Management Systems and other systems.within the utility enterprise. The [specific
details pf communication protocols those systems” employ are outside the scope| of this
document. Instead, this document will recognize“and model the general capabilities that can
be potgntially provided by records and asset management systems including asget risk
assessment, asset planning, and condition-based asset management. In this wpy, this
document will not be impacted by the specification, development and/or deployment| of next
generatfon records and asset management systems, either through the use of standards or
proprietpry means.

The IEC 61968 series of standards is intended to facilitate inter-application integration as
opposed to intra-applicationxintegration. Intra-application integration is aimed at prodrams in
the samle application system, usually communicating with each other using middlewarg that is
embedded in their underlying runtime environment, and tends to be optimised for close, real-
time, synchronous connections and interactive request/reply or conversation communication
models.| IEC 619688;-by contrast, is intended to support the inter-application integratjon of a
utility enterprise_that needs to connect disparate applications that are already built| or new
(legacy|or purchased applications), each supported by dissimilar runtime enviropnments.
Therefofes these interface standards are relevant to loosely coupled applications with more
heterogeneity in languages, operating systems, protocols and management tools. Thilts series
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
fullbtiullb cllluI LzUIII}JUIIUIItb, ncosayc typc tUIIIIb clll.l‘ 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 usedfor the message
types.

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

Annex C Asset management Description of an example asset management framg¢work
that leverages this standard:

Annex D Asset models and information exchange |Description of the use*of CIM to model typical electfical

— The case for formal instance power utility assefs.
templates

Annex E Asset Models and information exchange |[lllustration of.asset related messages and typical
information‘exchanges.

Annex F Asset measurements models and Illustration of asset measurements related messaggs and

information exchange typicalinformation exchanges.

Annex G Analytics models and information Illustration 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 mapa
Typical [uses of the message types defined in this document include network. e
planning, copying feeder or other network data between systems, network or~diagra
and asget inspection. Message types defined in other parts of IEC 61968 .'may
relevan{ to these use cases.

2 Norfmative references

The follpwing documents are referred to in the text in such a*way that some or all
content|constitutes requirements of this document. For dated references, only the]
cited applies. For undated references, the latest edition of‘the referenced document (i
any ame¢ndments) applies.

IEC 61968-1:2012, Application integration at electric utilities — System interfa

distribution management — Part 1: Interface architéecture and general recommendation$

IEC 61968-3:2017, Application integration> at electric utilities — System interfa
distribution management — Part 3: Interface for network operations

IEC 61968-6:2015, Application integration at electric utilities — System interfa
distribution management — Part-6:\Interfaces for maintenance and construction

IEC 61968-9:2013, Applieation integration at electric utilities — System interfa
distribution management.—) Part 9: Interfaces for meter reading and control

IEC 61968-11:2018,*Application integration at electric utilities — System interfa
distribution management — Part 11: Common information model (CIM) extens
distribution

gement.
tension
m edits

also be

ces

ces

ces

ces

ces
ons

IEC 61968-100:2013, Application integration at electric utilities — System interfa

distribution management — Part 100: Implementation profiles

of their
edition
ncluding

for

for

for

for

for
for

ces for

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 Ter

No term

ms and definitions

s and definitions are listed in this document.

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

address

e |EC

es:

Electropedia: available at http://www.electropedia.org/

e |[SO

4 Reflerence and information models

41 @

The me
enterpri
Model. ]
consists
copied

messag

particular, starting from the canonical model as described in IEC 61968-11 and IEQ
contextual model is defined, and the profile/syntactic model is generated in the form

301, the
of XSD

The me
applicat
of fields

4.2 Reference model

421

The diagrams shown in(Rigure 1 through Figure 3 serve as reference model and

exampld
diagram
bracketg
main lo
records
The log

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

eneral

ssage types defined in this document are based on a logicalcpartitioning of th
5e business functions and components called the IEC 61968 Interface R4
['he contents of the message types are based on a staticdinformation model tg
ncy of field names and data types. Each message type is defined as a set
from the information model classes in IEC 61968-11 and IEC 61970-30
e definition is performed in accordance with IECY62361-100 and IEC 62361

schema.

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

General

of the logical)components and data flows related to this document. T
s describe the.flows between the components in the reference model. The nur

provide dinkages to the flow definitions. The reference architecture reflects
gical components (potentially realized as systems or subsystems) that are
and-asset management or are related to it through the need to exchange info
cal.components illustrated are:

e utility
ference
ensure
bf fields
1. This
t103. In
61970-

typical
the set

provide
he said
nbers in
several
part of
rmation.

a) Network Operation Monitoring (NMON)

b) Asset Monitoring and Measurement (AMM)
c) Asset Decision Support (ADS)

d) Substation and Network Inventory (EINV)

e) Geo

graphical Inventory (GINV)

f) Maintenance and Inspection (MAI)

g) Wor

k 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.

8]

AM-ANM AM-EINV AM-GINV

&
S
e

©
\<</Q

[1] AssetList — List of available assets [5] ﬂssetDetai%‘{!etailed information about
[2] AssetCatalogue — Information specific aSSQS
about a manufacturer’s model [B] .ﬁ.sr;zzw@ow — Asset change history log
[3] TypeAssetCatalogue = Information [7] ebWorkHistory - Work history
about a type of asset in@aﬁnn for an asset
[4] AssetTemplate - Composition of an [8] AssetPSRDetails - Information about thg
asset in terms of its components xonetwaork state of an asset
Figure 1 — IIIustrationSoq Asset-related message flows
xO
ot

O
oo® |
S
Re
S
%
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[9,10, 11,
12,13, [9, 10, 12

AM-ADS AM-EINV AM-GINV

O
[9, 10] (19'\
e
g%
N

Measurements Related Messa &

[9] AssetProcedures — Procedures that apply to an ass
[10] Procedures = Details of procedures and the assets.to which they apply
[11) ProcedureDataSets — Information about data{gets produced by procedured
[12] AssetiMeasurements — Measurements p ing to an asset
[13] MeasurementDetails — Detailed infcrn\§(i n about measurements

u

[14] MeasurementValues — Measuremenkxalues
Z
- o of Mazgi
Figure 2 — lllustration of Measurements-related message flows
¥
xO
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(171} | (15, 16, 17]

AM-EINV AM-GINV
[16, 18] p 'T
[16]
(16, 18]
¥
| e,

Analytics Related MessSages

[15] Analytics — Information about an analytic

[16] AssetAnalytics — The various analytic sgdres for assets
[17] AssetGroupAnalytics — Informationabout assets groupings and their 4cores
[18] AssetHealthEvents — Analytic-ideatified health events for an asset

Figure 3 — lllustration)of Analytics-related message flows

In Subdlauses 4.2.2 to 4.2.8,we describe the logical components that participate in the
illustrated data flows.

4.2.2 Network Operation Monitoring (NMON)

Provides the means.for supervising main substation topology (breaker and switch state) and
control pquipment¢status. It also provides the utilities for handling network connectiyity and
loading |conditions. It also makes it possible to locate customer telephone complaints and
supervige the location of field crews.

4.2.3 “AssetMonitorimganmd-Measurement{AMM)

Asset monitoring and measurement involves inspection, testing, 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.
The graphic representations are referenced using a coordinate system that relates to
locations_an the surface of the earth Information in the data store can be querjed and

displaygd based upon either the graphic or non-graphic attributes of the entities.

4.2.7 Maintenance and Inspection (MAI)
Work inpolving inspection, cleaning, adjustment, or other service of equipment to engble it to
perform| better or to extend its service life. Examples of maintenancé/work are rottine oil

changesg and painting. Examples of inspection work are pole inspections, vault insplections,
and substation inspections.

4.2.8 Work Scheduling and Dispatching (SCHD)

Work sgheduling and dispatching makes it possible, for & defined scope of work, to aspign the
required resources and keep track of work progress.

4.3

nterface Reference Model

It is nof the intention of this document to define the applications and systems that vendors
should [produce. It is expected that a ¢concrete (physical) application will proide the
functionality of one or more abstract (logical) components as listed in this documen{. These
abstracf components are grouped by the business functions of the Interface Reference Model.

In this document, the term abstract component is used to refer to that portion of a goftware
system fthat supports one or more of the interfaces defined in IEC 61968-3 to -9. It does not
necessdrily mean that compliant software is delivered either as separate modules |or as a
single slystem.

IEC 61968-1 describes infrastructure services common to all abstract componen{s while
IEC 61968-3 to~9 define the details of the information exchanged for specific types of
abstrac{ component.

IEC 61968 defines that:

a) An inter-application infrastructure is compliant if it supplies services defined 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
Records and asset management Substation and network inventory Equipment characteristics
(AM) (ETNYY

Connectivity model

Substation display

Telecontrol database

Geographical inventory (GINV) Network displays

Geographic‘maps

General inventory management (GIM)|Non-eleetrical 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 (lists)

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

docume

nt:

e 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.

e 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 enumerated

men
docl
Whe
the

attril
e The
to im
The foll
e The
CIM

e The
gen{
e The

geng

ber called "kind". This is a recent addition for better interoperability. Messagge
ment that incorporate such classes include both the "type" and "kindh\ m
re an appropriate value is not available for "kind", the transacting systems 1
value "other" for "kind" in order to indicate that the string description”in th
bute should be used.

attributes in the message payloads are all optional. It is up to thejtransacting
plement the logic for any required fields.

XSD schema were generated in accordance to IEC.62361-100 and IEC 623
Tool! was used in this task.

diagrammatic description of the schema, such as Figure 5, Figure 7, etq
prated in XMLSpy2 from the XSD schema.

XML instance examples, such as those’provided in Clause 5.2.3, 5.3.3, ef
prated in XMLSpy from the XSD schema;

5.2 AssetList messages

5.2.1

General

An AssegtList message can contain”the list of utility assets. The retrieved Asset obje

contain
be used

5.2.2

The purn
For inst
Plannin

identification information/such as mRID, name, and type. AssetDetail messagg
to get detailed information about specific Asset objects of interest.

Applications

pose of AssetlList message is to obtain a list of all the assets available in a
ance, a\substation inventory system may have information about substation
) and analytics functions that are interested in a specific subset of the assets,

bwing are some general considerations regarding the artifacts in this document:

s in this
embers.
nay use
3 lltypell

systems

61-103.

., were

C. were

cts only
b should

system.
assets.
such as

power t]ransformers, can use this message to obtain the list of all Asset objectg in the
i ' i other

substati I
messages 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.

1 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.

2 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 b

e used if they can be shown to lead to the same results.
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AM-ADS AM-EINV

get(Assetlist)

5.2.3

Figure

databasle of Asset objects. The responding systém will return the list of Asset object

reply(AssetList)

S —
L ———

Figure 4 — AssetList message exchange

Message format

b shows the message format used to obtain AssetlList from a system that has a

5, which

are identified by mRID and/or name. In addition, the asset's "kind" attribute (which is a
selectioh from an enumerated list of assets)lor "type" attribute (which is a string descrjption of
what the asset is) may be included” If a classification of the asset (spuch as
PowerTfransformer) is not available in the enumerated list, a value of "other" is typically used
for the '|kind" attribute to indicate that-the description contained in the "type" attribute should
be used| instead.
_— e
| m:AssetList |
- - L
I i_ln:.-'l‘L.‘J set | |
| | Ty |
| | - Fking | | |
Lo e | Lo
AssetList E—'—(—-H—;E} - n:Asset E—L(—"_-—;El'i"':=ln:ty]}e ; : |
| EI..-/ | E —— — — — |
| | : | m:Hame | | |
| | L £ nitlames B~ - rmame | | | |
| | o | T
A
\__ T Tttt T

Figure 5 — AssetList message format

The following is an XML example for an AssetList.
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<?xml v

ersion="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:type>twoWindingTransformer</m:type>

‘Asset>

<

</
</m:As¢

5.3 AssetCatalogue messages

5.3.1

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

m:Asset>

etList>

General

An Ass¢tCatalogue is a collection of information regarding avaitable types of prodycts and

material

s that are used to build or install assets, to maintain assets or to operate

assets.

Each catalogue item is for a specific product available from a specific manufactyrer. An

AssetC4
modelN
for it.

5.3.2

The As
applicat
assets,

interest
organis
An eng
identify
applicat
catalogy

talogue message may contain reference inforgration, such as drawingNum

Applications

ons include replacement of gengeric assets and long-term planning. While i

neer or analytic queries) the catalogue and applies the selection rules in

on for this message‘is for an asset analytic system to query and discover the
e information, @as-shown in Figure 6.

ber and

Limber about a specific ProductAssetModel, asdwell as the Assetinfo rating infgrmation

setCatalogue message is used to-exchange asset catalogue information. Example

nstalling

a maintenance person may, query the catalogue for a specific product model of
In long term planning,<@a “project may have a set of requirements and the
tion’s catalogue of approved product models is used as a basis of decision{making.

brder to

catalogue items with .specifications that meet the project requirements. A typical

desired
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AM-ADS AM-EINV

get(AssetCatalogue)

5.3.3

Figure 1
messag
attributd
corresp
identifyi

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

Figure 6 — AssetCatalogue message exchange

Message format

shows the message payload format used to obtain AssetCatalogue informat
e payload consists of a multiplicity of \ProductAssetModel objects. In additio
s of ProductAssetModel, the message can also contain the list of Asset obje
bnd to the product model. Figure”8 shows the Asset element. In addition
ng information, state informatioh™ such as inUseState and lifecycleState

provided, so that a querying system can identify if, for instance, the asset is an invent

availabl

The me
the Pro
to a bu
Assetint
unique

turn can

The Prd
Product

b for installation.

juctAssetModel is<associated with. Figure 9 shows the ratings information pg
sbar section. Figure 10 shows the PowerTransferinfo element. Whereas th
o child elements contain the attributes of the element, PowerTransformerinf
structure in«that it contains a multiplicity of TransformerTankInfo elements,
contain_amultiplicity of TransformerEndInfo elements.

ductAssetModel message can also contain the CatalogAssetType pertainin

on. The
h to the
cts that

to the
can be
Ory item

5sage payload can alsoContain rating information from a child class of Assetinfo that

rtaining
e other
0 has a
vhich in

j to the

AssetModel. Figure 11 shows the CatalogueAssetType element

This

Catalog

oeAssetType s thegemneric type of producttorrespondingto functiomatty e

uivalent

ProductAssetModel objects. This information can be used to discover, through the use of
TypeAssetCatalogue message described in 5.4, equivalent product models.

Furthermore, the ProductAssetModel message can contain Manufacturer information, which is
shown in more detail in Figure 12.
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Nt

| m:Mame |

H
H
Ve =
L-24 m:Mames == Cm:name |
______ T
0o |

=

(2

H

r-- mASset
H S i
1

D= hE TN,

0.

—| m:BusharSectioninfo

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)

| m:Mame

T

1
'''''''''''''''''' - '-_-.'_I
o | _
— |
.---:Em:inUseState !
o = T
L-TmlifecyclaState E
Figure 8 — AssetCatalogue message: Asset element
m:ldentifiedObject (extengm _i
| r-aommRID |
| : |____\ _____ 1
. e ! e
(Elusharﬁectmnlnfﬂ EH CEH |m:|‘-|3m.—'e | |
| :---E m:Mames ——— =m:name | |
'''''''''''''''''' -l ';'_l |
| o L |
e ]
--<=m ratedCurrent |
: i “easssssssssasiss
L-“mratedvaoltage !
Figure 9 — AssetCatalogue message: BusbarSectioninfo element
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midentifiedOblect (extensiory _i
} D |
(Powertranstomernto (=B .
| L { T Names BH{=—H | |
[ ianss
| vl P —— 2 |
o J

B —
m:TransfarmerTankinfa

—E—)El—l m:TransformerTankinfos E@ m:TransformerEndinfos E‘—I—E—E-;-
1. | To | i
| |
| |
| |
| !
|

midentifiedObjeg@extension) | B _i
| LY |
(Cotsporsmatios G171 mane ||
| L4 i Names EFH=—EHFrname]] | |
'''''''''''''''''' =1
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I T
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Figure 11 — AssetCatalogue message: CatalogAssetType element
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- m:electronicAddress

IManufacture

= == m:Qrganisation [

n-lacalNumbef ‘| |
-

________ |

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

informat

ion for a circuit breaker.

<?xml version="1.0" encoding="UTF-8"?>
<m:AssetCatalogue xmins:m="http://iec.ch/TC57/2007/AssetCatalogue#"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:sche

malLocation="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:breakingCapacity>50000</m:breakingCapacity>

<m:ratedimpulseWithstandVoltage>1050000</m:ratedImpulseWithstand\oltage>

</m:ProductAssetModel>

</m:AsS¢

5.4 TypeAssetCatalogue messages

5.4.1

A TypeAssetCatalogue message can contain data-for'a set of utility asset types.

collectia
purpose
not ass

ProductAssetModels that describe manufacturer-specific versions associated Ww
CatalogheAssetType.
5.4.2 Applications
The TypeAssetCatalogue message is used to exchange generic asset models. B

applicat
used ini
advancs
analysig
custodis
query a

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

<m:ratedInterruptingTime>3</m:ratedInterruptingTime>
<m:ratedVoltage>253000</m:ratedVoltage>
</m:SwitchInfo>

etCatalogue>

General

n of information regarding generic typescof assets that may be used for
s, analysis, and so on. The CatalogAssétType in a TypeAssetCatalogue meg
bciated with a particular manufacturer,>but the message may contain referg

ons include design.,and analysis. In exploratory design, generic asset model
tially, which may ther be replaced by specific product model information as thg
s. In analysis, the/generic asset model may be utilized for exploratory coarse
. In these cases, the generic model for the asset of interest may be obtained
n system,A->typical application for this message is for an asset analytic sy
nd discovef. the desired TypeAssetCatalogue information, as shown in Figure 1

It is a
design
sage is
nces to
ith the

Example
may be
e design
grained
from a
stem to
3.
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AM-ADS AM-EINV

get(TypeAssetCatalogue)

5.4.3

Figure

messag
attribute
Catalog
Bushing
the Cat{

= reply(TypeAssetCatalogue)

L

Figure 13 — Type Asset Catalogue message exchange

Message format

4 shows the message format usedito obtain TypeAssetCatalogue informati
e payload consists of a multiplicity“of CatalogueAssetType objects. In additio
s of CatalogueAssetType, the~payload can also contain ratings information
LleAssetType in the form of Assetinfo child classes such as BusbarSectionl
Info. Furthermore, the message can contain reference to the ProductAssetMoq
logueAssetType is associated with.

on. The
n to the
for the
nfo and
els that
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m:TypeAssetCatalogue

m:Bushinglnfa
m: Cablelnfa

—| m:ConcentricMeutralCablelnfo

m:InterrupterUnitinfa

—| m:OperatingMechanisminfo

L3 EH
it
_E:BI e —' m:PowerTransformerinfo
: 7
—| m:ShuntCompensatorintd
<~/

m:Switchinfa

m:TapChanggfinfa
m: TapeShieldCablainfa

Figure14 — TypeAssetCatalogue message format

The follpwing is an XML example for a TypeAssetCatalogue.

<?xml version={10" encoding="UTF-8"?>

<m:TypeAssetCatalogue xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:nf="http://iec.ch/TC57/2007/TypeAssetCatalogue#"
xsi:schgmakocation="http://iec.ch/TC57/2007/TypeAssetCatalogue#

TypeAssetCatalogue.xsd">
<m:CatalogAssetType>
<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 AgsetTemplate message is used to discover the components that ‘make [up the
information model of an asset kind. This information model is generally expected to reflect the
logical fomposition of an asset. For instance, a Dead Tank SF6 circuitybreaker may be
comprised of one tank, six bushings, three interrupters, and one operating mechanism. Each
one of [these components may be modeled as an Asset or an~AsSet child clags. The
AssetTgmplate message for this asset kind would then return the Asset objects pertgining to
these components and how they associate with each other — i.e. which of these Assgt/Asset
child clgsses associate with which other Asset/Asset child class€s — and which Assgt object
the Medium is associated with, when applicable.

A typicgl application for this message is for an asset<@nalytic system to query and dliscover
the composition and object hierarchy of an asset typé.it is assessing, as shown in Figure 15,
wherein| an asset analytic system is querying a néetwork and substation inventory system to
discovef the information objects that comprise a-particular asset type and their relationship.

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

Figure 17, Figure 18, and Figure 19"show the AssetTemplate message format. A rdot level
AssetCqgntainer object, as shown in‘Figure 17, can contain other AssetContainer objgcts in a
nested flashion, with the hierarchical description terminating in Asset objects. Figure 18 shows
the Asslet and Medium elements of the AssetTemplate message. Figure 18 shows$ circuit
breaker|elements with the.lUnique associations such as Bushing ends that are conng¢cted to
FixedCqgntact and MovingContact ends of an InterrupterUnit.

The AssetTemplateimessage can be used to describe the information object template for
assets gf varying~complexity:

e complex( assets such as substation main power transformers that have multiple nested
levels.af/AssetContainer;

e simpler assets such as poletop transformers that may be one nested level of 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,

i.e.

IEC 61968-4:2019 © IEC 2019

the object hierarchy of a specific asset, the

AssetDetail message can be utilized to obtain the properties of the asset’s component

objects.
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gure 18.="AssetTemplate message showing the Asset and Medium elements



https://iecnorm.com/api/?name=ff79670e0e6176bfa6c34f7a510581a3

- 34 - IEC 61968-4:2019 © IEC 2019

m:Bushing

T T T T -
_E)EH | m:Mame |
Co |

I

|

|

|

|
; |
-4 BUshing '.;,Jf

m:Interruptarlnit

i : ;-1: nLmAID |
i LN S
[Rasefremsise B P
i | _E)EI--! | m:Mame _i
I |

:
‘- -' m:Names == “m:name
5

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

L -: m:Iedium

___________________ o

|

|

|

|

|

|

|

|

|

|

| ,
| E 0.0
| :
|

|

|

|

|

|

|

|

|

|

| [
]
' P
| _E:E}". | m:Mame
3

sl
L-dm: Names == ~m:name | |
__________ e |

_________________________________________________

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-9a13abgab21e"/>
<m:InterrupterUnit ref="397e055a-b6e1-469f-86bc:46235a67d638"/>
<m:InterrupterUnit ref="5d4df34b-88d2-4d06-9116-c7bd3d6a9cfc"/>
<m:InterrupterUnit ref="312f340c-d430-4e52-8f¢f-7f4ead013493"/>
<m:OperatingMechanism ref="e643467f-7c72-4384-9da2-b61956524cd5"/3
</m:AssetContainer>
<m:Bushing>
<m:mRID>9343e63b-fcb1-4fb3-9e9a-e9b519754¢c13</m:mRID>
<m:insulationKind>oillmpregnatedRaper</m:insulationKind>
<m:FixedContact ref="397e055a+p6e1-469f-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:FixedContact ref="5d4df34b-88d2-4d06-9116-c7bd3d6a9cfc"/>
</m:Bushing>
<m:Bushing>
£mimRID>d5f14947-72b7-456b-8695-18577aebcc9e</m:mRID>
<m:insulationKind>oillmpregnatedPaper</m:insulationKind>
<m:MaovingCaontact ref="5d4df34b-88d2-4d06-9116-c7bd3d6a9cfc"/>
</m: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"/>
<m:Bushing ref="1e98268b-411a-407a-813b-9a13abeab21e"/>
[Interrupterlnit>

<

</

<

</
</m:As¢

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

m:Medium>

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

In:OperatingMechanism>

etTemplate>

5.6 AssetDetail messages

5.6.1

An Ass
objects
location

General

pbtDetail message can contain the propérties of an Asset as well as other
that describe its characteristics such>ras the ratings information, ownersh
This message is the principal means of exchanging detailed information abo

characteristics, whose unique identity may have been obtained using messages

AssetLid
informat
AssetMg

5.6.2

The As
These d
as Asse

A typic3
the dets

ion. For exchange of asset test and measurement data, use AssetProcedu
Pasurements messages.

Applications

setDetail message’ is used to obtain the details pertaining to one or more

tinfo, Location, and Ownership.

| application for this message is for an asset analytic system to query and
ils”of-the assets it is interested in assessing, as shown in Figure 20. In this fi

asset a

related
ip, and
ut asset
such as

t and AssetTemplate. Note (that this message is for only asset chardcteristic

res and

assets.

etails include.the attributes of Asset class as well as those of associated classes such

liscover
jure, an

palyfic system is querying a network and substation inventory system to disc

bver the

detailed

information 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 \ynessage format. The message |payload
shown ih the figure consists of a multiplicity of Asset or Asset child objects. The Assegt object
may contain attributes of the Asset class, nameplate information in the form of Assetlnfo child
classes| Location information, and a multiplicity of Ownership information (to accpunt for
assets that are co-owned by more than oné’entity.) In the case of the Asset element, ghown in
Figure 22, AssetDeployment details could be provided as well (Figure 23). If this Agset is a
breaker| SwitchOperationSummary could also be included (Figure 24).
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|
|
|
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r-+ m:Structure

| ey -

i

0.
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Figure 21 — Asset Detail message format
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Figure 22 — AssetDetail message: Asset element
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Figure 23 — AssetDetail message: AssetDeployment element
(included in the Asset element shown in Figure 22)
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Figyre 24 — AssetDetail message: SwitchOperationSummary element (includef as
BreakerOperation association within the"Asset element shown in Figure 22
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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 — AsséetDetail message: Streetlight element
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Figure 30 — AssetDetail message: StructureSupport element

The follpwing is_an XML example for an AssetDetail, which contains the details of a| 550 kV
SF6 livgd tank-breaker.

<?xml versidon="1.0" encoding="UTF-8"7?>
<m:AssetDetail xmins:m="http://iec.ch/TC57/2007/AssetDetail#"
xmlins:xsi="http://www.w3.0rg/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:withinTownLimits>true</m:withinTownLimits>
</m:streetDetail>
<m:townDetail>
<m:code>02144</m:code>
<m:country>USA</m:country>
<m:name>Somerville</m:name>
<m:stateOrProvince>Massachusetts</m:state@rProvince
</m:townDetail>
</m:mainAddress>
</m:Location>
<m:Ownerships>
<m:share>100</m:share>
<m:AssetOwner>
<m:mRID>f5d3fc3d-041e-44c7-bdat-0c75b7c89a05</m:mRID>
<m:Names>
<m:name>Grid Corporation</m:name>
</m:Names>
</m:AssetOwner>
</m:Ownerships>

\%

</m:Asset>
</m:AsItDetaiI>
5.7 setHistory message

5.7.1 General

An AssgtHistory message can contain the history of an asset — i.e. log entries on chgnges to
the statps of Asset, as wellias the Location and Ownership of a particular asset. While the
AssetDgtail message enables the exchange of the current details of assets, the AssdtHistory
messagge enables for.the’exchange of the history of the assets.

5.7.2 Applications

The AsgetHistory message is used to obtain the historical details pertaining to assets. These
details ipclude changes made to attributes of Asset class as well as those of the assgociated
classes TCocation 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.
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AM-ADS AM-EINV

get(AssetHistory)

5.7.3

Figure 3
consists
Asset a
the refe
Configu
was val

ActivityH
Asset t
attributi

reply(AssetHistory)
< ______________________________

Figure 31 — Asset History message exchange

Message format

2 shows the AssetHistory message format. The message payload shown in th
of an Asset that is uniquely identified by mRID. ConfigurationEvent objects w
e log records of change in a piece of information regarding the Asset. The tim
renced information is provided by the ConfigurationEvent that references it —
rationEvent.effectiveDateTime is the~DateTime starting when the included infg
d.

Record (Figure 33) and FailureEvent (Figure 34) objects can also be provide

e figure
thin the
eline of
e.g. the
rmation

d within

b convey relevant activity’ and failures. The Author object (Figure 35) provides

bn as to who captured the event.



https://iecnorm.com/api/?name=ff79670e0e6176bfa6c34f7a510581a3

IEC 61968-4:2019 © IEC 2019 - 49 —

1 x‘D_'TF" m:FailureEvent

m: ConfigurationEvent

AssetHistg

L 4 m:Location

|
|

|

|

|

|

|
| T

|

|

|

|

|

= :
| ___ 9,
| : | m:Mame
| B J m: Names Fm: name]
| = :

| m:AssatUser |

LS4 B moAssetUser PpH e -
St

m:Maintainer ]

== ' m: ConflguratlonEvents |
| ’

Figure 32 — AssetHistory message format
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Figure 33 — AssetHistory message: ActivityRecord element
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Figure 34 — AssetHistory message: FailureEvent element
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Figure 35 — AssetHistory message: Author element
The following is an XML example for an Asse€tHistoryLog, which shows the Assgt being
changed to critical in 2004 by Critical Infrastructure Protection (CIP) Manager; and the
baselingLossOfLife being changed to 28%¢and 40% in 2007 and 2011, respectively, By Asset

Manage]
this mefq

<?xml v
<m:AsSs{
xmlns:x
xsi:sche

<

r. CIP Manager and Asset Manager are example roles meant to illustrate th¢ use of
sage.
ersion="1.0" encoding="WILH-8"7?>

ptHistory xmIns:m="http://iec.ch/TC57/2007/profile#"
5i="http://www.w3.0rg/2001/XMLSchema-instance"
malLocation="http:/tiec.ch/TC57/2007/profile# AssetHistory.xsd">
n:Asset>
<m:mRID>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>

</m:ConfigurationEvenis>

<m:ConfigurationEvents>
<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:effectiveDateTim
<m:modifiedBy>Asset Manager</m:modifiedBy>
<m:reason>baselineLossOfLife changed from 28 to 40</m:reason>

</m:ConfigurationEvents>

</m:Asset>
</m:AssetHistory>

e>
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5.8 Asset Work History

5.8.1 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 generating compliance reports.

5.8.2 Applications

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

assets. A typical application for this message is for an asset analytic system to qu
discover_the available work history for th ts it is interested in in

ery and
hown in

Figure 36. Such data may be indicative of the condition of the asset and therefore of value in

management of the assets. In Figure 36, an asset analytic system is querying a main
and inspection system to discover the work history pertaining to the assets of interest.

AM-ADS MC-MA|

get(AssetWorkHistory)

reply(AssetWorkHistory)
.< ____________________________

Figure 36 — Asset Work History message exchange

5.8.3 Message format

Figure 37 is an(illustration of the AssetWorkHistory message format. The root elemen
message is-Asset. There can be a multiplicity of Asset objects, which can cg
multipligity’ of’ WorkTasks that pertain to the particular Asset. The details of the p
WorkTagk.vare depicted in Figure 38, MaintenanceWorkTask in Figure 3

t of this
ntain a
ertinent
9, and

RepairWorkTask in Figure 40.
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Figure 37 — AssetWorkHistory message format
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Figure 38 — AssetWorkHistory message: WorkTask element
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Figure 39 — AssetWorkHistory message: MaintenanceWorkTask element
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m:WarkTask (extension)
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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
AssetWorkHistory message payload.

<?xml version="1.0" encoding="UTF-8"?>
<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
monitor</m:instruction>
<m:taskKind>investigate</m:taskKind>
</m:WorkTasks>
<m:WorkTasks>
<m:createdDateTime>2015-11-15T11:05:00Z</m:createdDateTime>
<m:instruction>Replace the main oil tank temperature trafsducer that is
acting upreliable</m:instruction>
<m:taskKind>exchange</m:taskKind>
</m:WorkTasks>
</m:Asset>
</m:AsgetWorkHistory>

5.9 AssetPSRDetails message
5.9.1 General

An Ass¢tPSRDetails message can contain the inféfmation pertaining to the state of gn asset
as it is|in the field. This information is valuablé€’,for exchanging the current asset gtate for
situational awareness purposes: for instancei to retrieve the as-built state of the asset in
order to[compare and correct the as-designed:state.

w_Q)

5.9.2 Applications

The AsdetPSRDetails message is.Used to exchange information pertaining to the currgnt state
of one ¢r more assets. A typicalyapplication for this message is for a geographical inventory
system to query the network monitoring system to discover the current state of the agset, as
shown ip Figure 41, so that-it may be made available to asset management personne|. In this
applicatjon, the netwopk\monitoring system may convey any changes in the asset g$tate as
well, such as the normally open state of a switch being changed to normal closed gwing to
seasongl switchingias and when such changes occur. As shown in Figure 42, [another
applicatjon for this. message is for the geographical inventory system to convey the|as-built
state of{the asset to a network monitoring system, since this as-built state may be different
from thg as4designed description in the network monitoring system.
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AM-GINV NO-NMON

| get(AssetState) [

reply(AssetState)

E,ﬁ [State Changel:

o
|
[
|
|
|
|
|
I

repgedtissetStater

|
|
|
|
I
L1
|
|
|
I
|
I
|
I
I

Figure 41 — AssetPSRDetails message exchange 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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Figure 43 — AssetPSRDetails message format


https://iecnorm.com/api/?name=ff79670e0e6176bfa6c34f7a510581a3

IEC 61968-4:2019 © IEC 2019

[ T

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

(ACLlneSegment E]—I—

—1 m:Accumulatar 4

— m:Analag [

=l

— m:Discrete [

~

— m:Stringldeasurement [

N/

=]

r--_m aggregate ¥
] 1
__________ o

""" P ettt

=

Figure 44 — AssetPSRDetails message: ACLineSegment element
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Figure 45 — AssetPSRDetails message: Accumulator element
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m:Equipmeant [extension)
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Figure 46 — AssetPSRDetails message: AsynchronousMachine element
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Figure 47 — AssetPSRDetails message: Breaker element
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Figure 48 — AssetPSRDetails message: BusbarSection element
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Figure 49.— AssetPSRDetails message: Clamp element
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Figure 50 — AssetPSRDetails message: CompositeSwitch element
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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 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:AssetState 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:mRID>6a9fb099-e67d-4c33-88f4-aa3e479ec1da</m:mRID>
<m-:Conductor>
<m:length>4025</m:length>
</m:Conductor>
</m:Asset>
</m:AsgetState>

5.10 AssetProcedures message
5.10.1 | General

An AsseétProcedures message can contain the procedures that are applicable to an agset and
the datasets that were produced from such procedures. Whileé this message contains the
identifying information of the Procedures and ProcedureDataSets, further details are gbtained
using Procedures and ProcedureDataSets messages.

5.10.2 | Applications

The AsgetProcedures message is used to identify the Procedures that are applicablg to one
or more| Assets as well as the ProcedureDataSets (or child classes thereof) produced from
applicatjon of the Procedures.

A typicgl application for this message\is for an asset analytic system to query and dliscover
the applicable Procedures and resultant ProcedureDataSets for assets of interest, as shown
in Figure 68. In this figure, an asset analytic system is querying a maintenance and ingpection
system [to discover the Procedure / ProcedureDataSet information pertaining to the gsset of
interest

AM-ADS MC-MAI

get(AssetProcedures)

I
|
|
reply(AssetProcedures
u} < ply( ) J

Figure 68 — AssetProcedures message exchange

5.10.3 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 Procedures.
Furthermore, the Asset objects can contain the ProcedureDataSet (or child class) that are
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available for that Asset. These ProcedureDataSet (or child class) objects reference the
Procedure that produced the dataset.

=B EE
4 mames |
0.

m:DiagnosisDataSet

|
|
|
|
|
Do B

m:LabTeYiPataSet

AssetProce

m:LabTestDataSet [

| m:Name

2 B et

|
|
R E—

m:PracedureDataSet [

|
T PToCEdauT e

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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<?xml 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-d8b7-49e5-8¢12-93af7¢c58d223</m:mRID>

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

<m:Procedure ref="e0be245f-92d8-4817-8672-48710e3835f2"/>
</m:LabTestDataSet>
<m:Procedures>
<mmRID>e0be245f-92d8-4817-8672-48710e3835f2</m - mRID>
<m:kind>diagnosis</m:kind>
</m:Procedures>
</m:Asset>
</m:AsqetProcedures>

5.11 Procedures message

5.11.1 | General

A Procedures message can contain the details of Proceduref{/such as the attribufes that
describe the Procedure, the Assets to which the Procedure applies, and the Measufements
that thel Procedure produces. Further details of the Measurements are obtained using the

Measur¢mentDetails message.

5.11.2 | Applications

The Prgcedures message is used to exchange détails of Procedures of interest. A Prpcedure
elemenf in this message can also contain identifying information of the Assets to which the

Proceddre applies and the Measurements that are obtained from the Procedure.

and inspection system to discoveridetails of the Procedures and identity of the r

sultant

A typicdl application for this message.is for an asset analytic system to query a mai:E%enance

Measurgments. This exchange-~is-similar to Figure 68, with the AssetProcedures
replaced by the Procedures message.

5.11.3 [ Message format

essage

Figure 70 shows the\Rrocedures message format. The message payload shown in thie figure

consistq of one of/more Procedure, with its attributes. As shown in the figure, the Pr
elemenf can contain identifying information for the Assets to which the Procedure appl
Procedyre etement can also contain the Measurement child classes that result from e
of the Rracedure. The identifying details of one of the Measurement child classes,

bcedure
es. The
ecution
namely

hins the

AssetTdmperaturePressureAnalog, is shown in Figure 71 As can be seen this cont
identifying attributes inherited from parent classes, such as measurementType, as wel
more specific identifying attribute available, such as the enumerated "kind" attribute.

| as any
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Figure 70 — Procedures message format
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Figure 71 — Procedures message format: AssetTemperaturePressureAnalog elgment

The follpwing is an XML example for a Procedures message payload:-This shows a diagnosis
Proceddre (Procedures.kind = diagnosis), in particular the one\that was identifieq in the
AssetPrpcedures XML example in 5.10.3. The Procedure is shown to apply to the Asset in
5.10.3 gnd the Procedure contains an object of type OilAnalysjsPaperAnalog, which ig a child
class offMeasurement.

<?xml version="1.0" encoding="UTF-8"7?>
<m:Prog¢edures xmins:m="http://iec.ch/TC57/2007/profile#"
xmins:xgi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schgmaLocation="http://iec.ch/TC57/2007/profile# Procedures.xsd">
<m:Procedure>
<m:mRID>e0be245f-92d8-481728672-48710e3835f2</m:mRID>
<m:createdDateTime>2001-12-17T09:30:47Z</m:createdDateTime>
<m:kind>diagnosis</m:kind>
<m:Assets>
<m:mRID>63eb750e-1360-4a73-acd5-d5638045f78e</m:mRID>
</m:Assets>
<m:QilAnalysisPaperAnalog>
<m:mRID>d5f14947-72b7-456b-8695-18577aebcc9e</m:mRID>
<m:kind>degreeOfPolymerization</m:kind>
</m:OilAnalysisPaperAnalog>
</m:Proceddre>
</m:Procedures>

5.12 ProcedureDataSets message

5.12.1 LGeneral

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

Message format

3 shows the ProcedureDataSets message format. Theymessage payload show
onsists of a multiplicity of ProcedureDataSet.‘@nd LabTestDataSet (whi
vation of ProcedureDataSet) elements. Figure73/also shows the Procedure
expanded. In addition to the attributes of ProcedureDataSet, this elemsgd
one or more instances of MeasurementValue' child classes that make up the
vn in Figure 74, the AnalogValue element (as well as the other Measuremg
vations) contains identifying information, the actual measurement vall
hg information of the Measurement.specialization to which the Measuremg

nin Figure 75, the LabTestDataSet element, in addition to the information tha
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ation that performed the testing. As shown in Figure 76, Specimen provides
e specimen that was tested.

n in the
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nt also
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Figure 73 — ProcedureDataSets message format
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Figure 74-~ ProcedureDatasets message: AnalogValue element
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Figure 75 — ProcedureDataSets message: LabTestDataSet element
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| £=7_m:mRID § |
(Specmen BB e |
|
|

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

__________________________________

]

____________________________

* m:AssetTestSampleTaker

L

L

Figure 76 — ProcedureDataSets'message format: Specimen element

The follpwing is an XML example for @ ProcedureDataSets message payload. This shows a
LabTes{iDataSet with detailed information of the Specimen and identifying information| for one
AnalogValue. This MeasurementValue child corresponds to the OilAnalysisPaperAnpalog of
kind degreeOfPolymerization, in particular the one that was identified in the Procedufes XML
example in 5.11.3.

<?xml version="1.0" eneading="UTF-8"7?>
<m:ProgedureDataSets-XmIns:m="http://iec.ch/TC57/2007/profile#"
xmins:xgi="http://wavw.w3.0rg/2001/XMLSchema-instance"
xsi:schgmaLocation="http://iec.ch/TC57/2007/profile# ProcedureDataSets.xsd">
<m:LabJlestDataSet>
<m:mRID>fe37a60e-d8b7-49e5-8¢c12-93af7¢c58d223</m:mRID>
<m: completedDateTime>2015 12-19T09:30:47Z </m:completedDateTime>
LIS bIUdLUUUdlUI IIIIU LU IS 12 19T09 30 4IL IIIII.bIUdtUdDdtCTiIIIU
<m:AnalogValue>
<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 AsgetMeasurements message is used to obtain various measurements pertainingL to one
or more|Assets. A typical application for this message is for an asset analytic system {o query
and dis¢over the available Measurement data for the assets it is interested |in ‘assesping, as
shown ih Figure 77. Such data may be indicative of the condition of the assget and thenefore of
value il management of the assets. In Figure 77, an asset analytic system is quefying an
asset measurement and monitoring system to discover data pertaining tethe asset of |nterest.

AM-ADS AM-AMM

get(AssetMeasurements)

reply(AssetMeasurements)
< ________________________________

[New Meas Avgilable]:

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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_____ —1
_E_E" | m:Name |
N | |

.o

"""""" |

WL TR =L 2 el

m:AssetAnalog

AssetlMgasurements E]—.—L—-:/E}—I m Asset []
Y A

0.

—| m:AssetDiscrete

LW

_E:EH —| m:Aisetstrlngmeasurement E:i[|

—| M AssetTemperaturePressur. |

Eig

Vv

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
—| m:InspectionAnalog |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

—| m:InspectionDiscrets

—| m:QilAnalysisFluidAnalog

" —| m:QilAnalysisFluidDiscrete

—| m: QilAnalysisGasAnalog

—| m: QilAnalysishMetalsAnalog E

—| m: QilAnalysisMoistureAnalog

—| m: QilAnalysisPCBAnalog

—| m: QilAnalysisPCBDiscrete

—| m: QilAnalysisPaperAnalog

—| m: QilAnalysisParticlaAnalog [H

—| m: QilAnalysisParticleDiscrete

— _________________________‘_ -
1? I

—| m:StringMeasurameant

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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<?xml 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-e9b519754c13</m:mRID>
</m:AnalogValues>
<m:kind>totalDissolvedCombustibleGas</m:kind>
</m:QilAnalysisGasAnalog>
</m:Asset>
</m:AsgetMeasurements>

5.14 easurementDetails message
5.14.1 | General

A MeagurementDetails message can contain detailed information ;about Measurements

of

interest| such as unit, minimum and maximum values, any calculations that were made to

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

5.14.2 | Applications

The MepsurementDetails message is used to obtain detailed information about one pr more
Measurement child classes. A typical application for this message is for an asset [analytic

system [to query and discover details about Measurement data that it is intergsted

in

processjng. This exchange is similar to that~in Figure 72, with the ProcedureDataSets

messagp replaced by the MeasurementDetails message.

5.14.3 | Message format

Figure 79 shows the MeasurementDetails message format. It can contain a multiglicity of
elements that are Measurement-specializations. Figure 80 shows one such element, |Analog,
which dontains the Measurement attributes such as the unit details and the additional
attributgs  belonging to « the specialization such as maxValue and m|nValue.
CalculationMethodHierarchy' can be incorporated to provide details of the calculations

performgd (further illustrated in Figure 81).

Figure 82 shows @nother example, an element of type AssetTemperaturePressureAnalog.

In

addition| to the.\attributes of Analog, it also has attributes such as "kind", detectionLimit, and
"precision”. Mereover, TestStandard element can be incorporated to provide detail§ of test

standard that‘was used in obtaining the measurement (further illustrated in Figure 83).
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......................

-. m:QilAnalysishMaistureAnaloag

[ ittt el it Rty Rttty i, LA,

Figure 79 — MeasurementDetails message format
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(5

R T

m:Measurement (extension)

“m:namea

L

Anmﬂg!—i

Figure 80 — MeasurementDetails message format: Analog element
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| mperiodicstaistioaicateutaton B

| - .

| 1 | m:Name |

I = = |

| | = - — 1
al

Figure 81 — MeasurementDetails message format:
CalculationMethodHierarchy element

| T PETToare STanTS e AT aTeuraten =
| e
| =

m' StatisticalCalculation ]

| m:Mame
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m: AssetAnalag (extenszion)

| r-4-m:measurementType |

_______________

(ﬁ.ssetremperaturePressureﬂ... [Tl]_ Lo m: CalculationMethodHierarchy [

1 .
ro & i
0 [ _) 1

o va

-4
[ i |
1 1
-

___________________

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

|

|

|

|

|

| . Fa;;a'e't;'c't;am;n;{';
| .
|

|

|

N

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

(e { Lt StandardDable

r--E m:testStandardEFA

,L--E m:testStandardIEC

[ R N\ """~ -~
]

' B . T
1
1

. metestStandard|S0
1 N/ T T T TS ST T s e e T

T
1
-

-4 m-testStandardWEP

Figure 83 — MeasurementDetails message format: TestStandard efement

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"?>

<l--Sam
<m:Mea

ple XML file generated by XMLSpy v2016 sp1 (http://www.altova.com)-->
surementDetails xmiIns:m="http://iec.ch/TC57/2007/profile#"

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

xsi:sche

maLocation="http://iec.ch/TC57/2007/profile# MeasurementDetails.xsd">

<m:OilAnalysisGasAnalog>

<m:mRID> f5d3fc3d-041e-44c7-bda1-0c75b7c89a05</m:mRID>
<m:unitMultiplier>none</m:unitMultiplier>
<m:unitSymbol>none</m:unitSymbol>
<m:maxValue>100</m:maxValue>
<m:minValue>0</m:minValue>

<m-:normalValue>1 . 5</m:normalValue>

<n

</

</m:MeasurementDetails>

515 M
5.15.1

A Meas
and N

AssetMe¢asurements, and MeasurementDetails are used for various details about
measurable data, ,the actual value that was measured is obtained usling the
MeasurgmentValues message.

related

5.15.2

The Mg¢asurementValues message is used to obtain one or more objects t

speciali
analytic
process

<m:CalculationMethodHierarchy>
<m:CalculationMethodOrder>
<m:order>0</m:order>
<m:PeriodicStatisticalCalculation>
<m:calculationMode>period</m:calculationMode>
<m:calculationTechnique>average</m:calculationTechnid

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

easurementValues message
General

urementValues message can‘contain MeasurementValues. Whereas the Pr
leasurement related -messages such as AssetProcedures, Prod

Applications

rations—of MeasurementValue. A typical application for this message is for g
system to query and obtain the measurement values that it is intere

ue>

t>

bcedure
edures,
Asset-

hat are
n asset
sted in

ng.” This exchange is similar to the one illustrated in Figure 7

P, with

Procedu

5.15.3

reDatasets message replaced by VMleasurementvValues message.

Message format

Figure 84 shows the MeasurementValues message format. It can contain a multiplicity of
s that are MeasurementValue specializations, namely AccumulatorValue,
AnalogValue, DiscreteValue, or StringValue.

element
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—————————————————————————————

I—|n:|f'..=:ﬁ'3|_|r.==|n.=ant'-.-'ﬁll_la's |
| m:Accumulatoryalue | |
| | r- m:mRID | |
| [~ E—
| _(E/\EH | m:Mame | |
| T |
| - ey BHHCmEHfnane ] | | |
i miName sk
E)
r m: ﬁ.ccumulator\.alue —'— e e m oo |
| '''''''''''''''''''''''''''''''''''''''''''''' r-o misensarAccuracy ! |
Rl G = S oy |
| | - =m: tlmeStamp | |
| oo |
| | —E:E}-: m:value | |
| |________________||
| m:Analogyalue | |
| | . -~ m:mRID | |
o P A2
H
: | _E)E}" | {ylame | |
| - |
T R SO
Measurement'alues E‘TE)EH | L .- m: Nameg == ~m:name | | |
N gt '
I | =
- m:AnalogValue E—I— --------------------- |
| '''''''''''''''''''''''''''''''''' A sensorfccuracy ! |
T I o ey = 7 S |
| | Y-~-m:timeStamp | | |
I | @—fnrvalue | |
Lo - - _ |
| g |
m:Discreteyalue
| '-'-'-'-'-'-'-'-'-'-'-'-'-'-'-':'-i—:;‘." |
| ) |

Figure 84 — MeasurementValues message format

The follpwing is an XML’ example for a Measu
an AnalpgValue atthree different timeStamp i

rementValues message payload. This ¢ontains
nstances. Note that this AnalogValue was first

identified in the, XML example in 5.13.3 as the value associated to an OilAnalysisGagAnalog

of kind fotalCombustibleGasPercent.
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<?xml v

ersion="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:Me

5.16
5.16.1

An Anal

the Anglytic, and the Assets and/or AssetGroups to which the Analytic applies. Th

scores
messag
AssetHd

5.16.2

The An
element
AssetGr

A typicd
the ana
such as
monitori
capabili

<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-fcb1-4fb3-9e€9a-e9b519754¢c13</m:mRID>
<m:timeStamp>2015-12-15T09:00:00Z</m:timeStamp>
<m-:value>3 7</m-value>

m:AnalogValue>
<m:AnalogValue>
<m:mRID>9343e63b-fcb1-4fb3-9e9a-e9b519754c13</m:mRID>
<m:timeStamp>2015-12-16T09:00:00Z</m:timeStamp>
<m:value>4.1</m:value>
m:AnalogValue>
surementValues>

nalytics message
General

ytics message can contain the details of Analytig;"such as the attributes that ¢

from the Analytic are obtained using the AssetAnalytics and AssetGroupA

in this message can also tontain identifying information of the Assets
oups to which the Analyticlapplies.

| application for thissmessage is for an asset analytic system to convey the d
ytics it performss as shown in, as shown in Figure 85. In this figure, various
substation inventory systems, maintenance and inspection systems, and
ng systems_are querying an asset analytics system to discover details of its
ies.

lescribe
e actual
nalytics

es. The health event notifications from Analytic are obtained using the
althEvents message.

Applications

blytics message is used to .exchange details of Analytics of interest. An

Analytic
and/or

etails of
systems
network
analytic
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AM-EINV AM-GINV MC-MAI NO-NMON AVIAMM AM-ADS
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| | | | | |
| | | get(Analytics) | | !

t t t t

| | | |

| | i | |

__________ b _repynates) |\t ]

| | | | U
: : : getlAnaIytics) : :
| | | |
| | | ) |
e L ______[feplAnatis) _ _____ 1]
| | | |
| | | | T
| | | | get(Analytics) | |
| | T T
1 1 ﬂ 1 1
| | | reply(Analytics) |
| | B | T-====="7"77"°O I
| | | | -
: : : ! get(Analytics) N !

T =

| | | |
| | | e repdanayio)  DxT |
| | | | U
| | | | | . |
| | | | | get(Analytics) 4
| | | | 7]
| | | | _
[ [ [ [ ) _ _reply(Analytios) ||
| | | |
| | | | T
| | | |

Figure 85 — Analytics message-exchanges

5.16.3 | Message format

Figure 86 shows the Analytics message formatidThe message payload shown in the figure
consistd of one or more Analytics, with its atttibutes. As shown in the figure, the Analytics
elemenf can also contain identifying information for the Assets and/or AssetGroups o which

the Analytic 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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<?xml version="1.0" encoding="UTF-8"?>
<m:Analytics 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# 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:Asset/>
<m:mRID>e0be245f-92d8-4817-8672-48710e3835f2</m-mRID>
</m:Asset>
<m:Asset/>
<m:mRID>6a9fb099-e67d-4c33-88f4-aa3e479ec1da</m:mRID>
</m:Asset>
</m:Analytic>
</m:Anglytics>

5.17 AssetAnalytics message
5.17.1 | General

An AssegtAnalytics message can contain the details of various’/analytics that are applicable to
assets gnd the health and risk scores generated by these-analytics.

5.17.2 | Applications

The AsgetAnalytics message is used to exchange’/assessments of one or more assetd. These
assessments could, for instance, be indicators’ of health/condition of the assets or [the risk
pertaining to the assets in the form of quaptitative scores. These assessments are made by
analytics. The AssetAnalytics message .can be used to exchange details of the analytics as
well.

A typicdl application for this message is for an asset analytic system to convey its ass¢ssment
of variolis assets. This assessment data is indicative of the condition and the risks pgrtaining
to the assets and thereforetof value in management of the assets. The exchange pattern for
AssetAnalytics is identical™o that shown in Figure 85, with the AssetAnalytics megsage in
place of the Analyticé ymessage. Various systems such as substation and geographical
inventony systems,_maintenance and inspection systems, network monitoring systems, and
asset measurementrand monitoring systems query an asset analytics system to discover
assessments pértaining to the assets of interest.

5.17.3 | Message format

Figure 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
analytic-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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Figure 88 — AssetAnalytics message format 2
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=== m:Analytic
Figure 89 — AssetAnalytics message format: AnalyticScore element
m: AnalyticScare (gXEnsion)
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|
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______________________

Figure 90 — AssetAnalytics message format: HealthScore element
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Figure 91 — AssetAnalytics message format: RiskScore element

owing is an XML example for an AssetHealth message payload, which sh
f an Analytic (Analytic.type of LossOfLife) and three scores generated by this
ear intervals. The XML example also shows a second Asset with a HealthSco
close to the best value of 100.

bws the
Analytic
e of 95,
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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:Analytic>
<m:AnalyticScore>
<m:bestValue>0</m:bestValue>
<m:calculationDateTime>2015-01-01T09:00:00Z</m:calculationRateTime>
<m:scaleKind>String</m:scaleKind>
<m:value>70</m:value>
<m:worstValue>100</m:worstValue>
<m:Analytic ref="6a9fb099-e67d-4c33-88f4-aa3e479ectda"/>
</m:AnalyticScore>
<m:AnalyticScore>
<m:calculationDateTime>2014-01-01T09:00:00Z</m:calculationDatefime>
<m:value>65</m:value>
<m:Analytic ref="6a9fb099-e67d-4c33-88f4-aa3e479ec1da"/>
</m:AnalyticScore>
<m:AnalyticScore>
<m:calculationDateTime>2013-01-04.T09:00:00Z</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:worst\Value>0</m:worstValue>
</m:HealthScore>
</m:Asset>
</m:AsgetHealth>

5.18 AssetGroupAnalytics message

5.18.1 | General

An Ass tG|uupA||aiytiba message—can contaim—the—detatts—of gluupillga of—Assets, as
described by the AssetGroup class. This message contains information such 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

AssetGrou

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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<?xml v

ersion="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:mRl

<m:mRl

<m:mRI

</

<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:lastModifiedDateTim
<m:title>Critical Power Transformers in the Boston Area</m:title>
<m:Asset/>

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

e>

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

</m:AsgetGroups>

5.19 AssetHealthEvents message

5.19.1

General

An AssgtHealthEvents message can contain health events pertaining to one or more
These Health events are typically significant indicators of asset condition and are gg

by anal

tics. The AssetHealthEvents can contain the details of the analytics that gg

the asse¢t health events as well.

5.19.2

Applications

The AsgetHealthEvents message ‘is used to exchange significant asset health-relateq

and indi

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

relevani systems on healthiissues that may need to be acted upon. As shown in Figur

asset a
mainten
of the n

[;alytic system~detects an asset health issue and conveys it to systems

ptification,

assets.
nerated
nerated

events
to notify
e 93, an
such as

nce and inspection system, which may then trigger maintenance action on the basis
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Figure 93 — AssetHealthEvents message exchanges

5.19.3 | Message format

Figure 94 is an illustration of the AssetHealthEvents\mmessage format. The root element in the
messagg is AssetHealthEvent, which is a record @f change in an asset’s health and is|created
by an apalytic. The AssetHealthEvent contains:details about the event, such as the tyge of the
event, the data/time of its creation, its severity, and recommended action. It also ¢ontains
identifying information for the assets toCwhich the event pertains and reference to the
analytics that created it.
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m: AssetHealthEvents

[
|
|
|
|
|
|
|
|
|
|

The foll
event of
within 1

<?xml v

r-a m:Analytic [

Figure 94 — AssetHealthEvents message format

bwing is apn XML example for an AssetHealthEvents message payload, which
type PartialDischarge. The actionRecommendation is to take the asset out of
day, as.specified by actionTimeline.

s for an
service

ers&ion="1.0" encoding="UTF-8"?>

<m:Ass

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

'\+|—|nﬂ|+hE\lr\n|‘c\ vmlne-pn—="hittn. //lcr\ nth!‘l—'\7I’)ﬂﬂ7ll

roartr e v oTrto—/XATT o T LAY S LURE —A"A-a]

]

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 hereiph are to
be consjdered informative.

All UML}based class diagrams contained herein are to be considered informative. Th¢ reader
is referred to IEC 61968-1 which contains the normative definitions of the classes usgd in the
CIM.

6.2 Message definitions
6.2.1 General

Messagp format diagrams contained in the body of this~document are to be considered as
normatiye.

Use cages 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 megsages described within this decument were derived from use cases which satisfy an
underlying business need for a_ specific information exchange. Each use case prqvides a
given context for the use of the-CIM. Message format diagrams describe the elemen{s which
are pasped. The elements depieted in dashed-line boxes are to be considered optional in a
given copntext. The elements depicted in solid boxes are to be considered mandatpry in a
given cgntext. If a diagramshould depict an entire class as mandatory or optional, the¢ reader
should interpret this to{méan that the use of the class is either mandatory or optional] but not
that every element within the class is now mandatory or optional. The reader shall ref¢r to the
normatiye definition-of the class to determine this.

6.2.3 Verb tense

CIM venbs-illustrated in some of the sequence diagrams within this document are shown 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
whether the AckRequired Boolean is set to "true". Refer to IEC 61968-100 for further

1 1 thi hi 1
informatienr-en-this SHBJE-6+-
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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

create The ‘create’ verb is used to publish a request to the master system |Request message will include
to create a new object. The master system may in turn publish the |HeaderType and Payloafd
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.

change The ‘change’ verb is used to publish a request to the master system|Requestrmessage will include
to make a change to an object based on the information in the HeaderType, RequestType and
message. The master system may in turn publish the changed optionally Payload strucfures.
object as an event using the verb ‘changed’ to notify that the object |ThelrequestType structure will
has been changed since last published. The master system may potentially identify specific object
also use the verb ‘reply’ to respond to the ‘change’ request, IDs.
indicating whether the request has been processed successfully, or
not.

cancel The’cancel’ verb is used to publish a request to the mastersystem [Request message will include
to cancel the object, most commonly in the cases wheré)the object |HeaderType, RequestType and
represents a business document. The master system may in turn |optionally Payload strucjures.
publish the cancelled message as an event using, thewerb The requestType structure will
‘canceled’ to notify that the document has been cancelled since last|potentially identify specific object
published. The master system may also use thé&/verb ‘reply’ to IDs.
respond to the ‘cancel’ request, indicating whether the request has
been processed successfully or not. The{cancel’ 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'a request to the master system |Request message will infclude
to close the object, most commbnly in cases where the object HeaderType, RequestType and
represents a business document. The master system may in turn |optionally Payload structures.
publish the closed messdge as an event using the verb ‘closed’ to |[The requestType structyre will
notify that the document has been closed since last published. The [potentially identify specific object
master system may_also use the verb ‘reply’ to respond to the IDs.
‘close’ request, indicating whether the request has been processed
successfully orsnot/ The ‘close’ verb is used when the business
document reaches the end of its life cycle due to successful
completionwofi'a’ business process.

delete The ‘delete’ verb is used to publish a request to the master system |Request message will infclude
to delete’one or more objects. The master system may in turn HeaderType, RequestType and
publish the closed message as an event using the verb ‘deleted’ to |optionally Payload strucjures.
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 object
delete request, Indicating whether the request has been Ds.
processed successfully or not. The ‘delete’ verb is used when the
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
specific parameters to q

identify
ualify the

request, such as object IDs.



https://iecnorm.com/api/?name=ff79670e0e6176bfa6c34f7a510581a3

IEC 61968-4:2019 © IEC 2019

-121 -

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 inclyde
the normal closure of an objectt as a result of either an external HeaderType and Rayloafd
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.

canceled |The ‘canceled’ verb is used to publish an event that is a notification |Event message will inclyde
of the cancellation of an objectt as a result of either an external HeaderType and Payloafd
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.

deleted The ‘deleted’ verb is used to publish an event that is a natjfication |Event message will inclyde
of the deletion of an object as a result of either an exterhal)request |HeaderType and Payloafd
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.

executed |This provides for an event that indicates the“execution of a complex|See Payload.Operationget in
transaction that uses the Payload.OperationSet element. Message.xsd.

reply There are two primary usages of the.'keply’ 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 suceess or failure of a transactional
request to the master system.to create, change, delete, cancel, or
close a document. The second usage is in response to a ‘get’
request, where objects of interest may be returned in the response.

messages. For responsg
transactional requests, {
message will contain
HeaderType and ReplyT
structures. For responsg
requests, the message
contain HeaderType, Re
and potentially Payload
structures.

s to
he

ype
s to get
ill

plyType
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Annex B
(informative)

Use cases

B.1 Business use cases

IEC 62913-1 identifies two types of use cases:

e business use cases describe how Roles of a given system interact to execute a business
process. These processes are derived from services, i.e. business transactions, which
havg previously been identified.

e system use cases describe how Actors of a given system interact to performi a smart grid
functlion required to enable / facilitate the business processes described, inbusingess use
casgs. Their purpose is to detail the execution of those processes froman infgrmation
system perspective.

IEC 62913-1 further clarifies that since a smart grid function can be tUsed to enable / flacilitate
more than one business process, a system use case can be linkedto more than one Husiness
use casg.

Grid Markets

»

\
Transmission Grid Management \ Wholesale Market

Grid Capacity Mjrket
{including System Operation)

R . Flexibility Market
Distribution Grid Management ;
Capacity Marlet

alanci ark
Micro-Grid Management Rl

R e e e 1 Electricity Services
I Smart Substation Automation ! Balancing

e s PNV Gy Al I Trading Responsibilitig

[

Grid Users
Bulk Generation Distributed Energy Resources Storage
Smart Industry, Building and Home Electric Vehicles

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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Business Process

Brief description

Smart Grid Functions
required to enable/execute
the business process

Decide renawal

The Generic Business Use Case
describes how the Distribution Grid

- Store and provide
environmental and weather

priorities on Operator  decides asset renewal data
nev_wqu and priorities and _ optimises m_alntenance - Calculate the health index of
optimise programmes in the planning phase,

. , a network asset,
maintenance based on the network assets analysis and ,

, . - Store and provide data
programmes the development of failure predictive and about the natwork
condition-based maintenance models. '

Figur¢eB2— s and

optimise maintenance programmes" (source: IEC 62913-2-1).

Clause B.2 provides the system use cases corresponding to these business use'Caseq. These
system lse cases are part of the requirements for this document.

B.2 $ystem use cases

B.2.1 General

B.2.2 and B.2.3 provide the two system use cases_for this document. Note fhat the
"Information Exchanged" in these use cases directly map\to profiles in this document gnd, in a
few casgs, 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 /4 Name of use case
_ C}l‘;ﬁe case identification
ID Domain(s)‘\\ Name of use case
Asset Management, Asset'Planning, Maintenance | Analytical evaluation of asset health and rigk
& Work Management.
B.2.2.1.)2 Version Management
N
Versgion ( Date Name Area of expertise Title Approvjal status
manag emi@ Author(s) or / domain / role .
changes| version Committee draft, for
Q/ comments, for
\ votinp, final
1 2016.11.01 IEC TC57 WG14 Asset Replace 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
assets.
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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) business sub-functions that describe system functional capabilities.
The actors in the middle are commonly known system names that implement the functionality embodied by the IRM
actors. For_instance, AM-ADS (Records and Asset Management — Asset Decision Support) describes analytical
capabilitids and AM-EINV (Records and Asset Management — Substation and Network Inventory) describels asset
registry, which are typically features implemented by asset management systems. The actor in the botiom|row is
the human actor who has the authorized role of Asset Manager and uses the Asset Management SysStem ih order to
accompligh the job function.

Q)

/N

AR Me <R M» AR Ms,
AM-AMM AM-ADS AM -y

/\

«l R M
MC-Mal

) Work Ruﬂl-c:t
o Measurement and -éé&_g'tQEMIIs i o
Procedure Data Mlows e
———————— Work Status
\ aflows Analytics Results -é— - 3

«flows  Maintenjnce
Managemeny System

Measurements

i wflows
Database Analytics 5';'5'H!m'h\ Asset Management

v System ;
[N /
A
v\ i _ /
Y A y Work History !
% e ————— e —— i ——
b s «flows

sAuthorizedRoles
AssetManager

The use dase consists of an Asset Manager deploying an Analytics System in order to evaluate the healthland 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
r\.-n..p.'ng ‘If‘nmmunn'l-y/l r\.-n..p rlnenr"pﬁnn
Records|and Asset Management (AM) IEC 61968-1 Interface Reference Model (IRM) Busingss
Function
Acfor name Actor type Actor description
see|Actor list see Actor list see Actor list
Asset Mpnitoring and IEC 61968-1 Asset monitoring and measurement involves inspection,|testing,
Measurgment (AM- Interface Reference | measurement, and monitoring of thé-assets in order to
AMM) Model (IRM) understand, assess and manage-their condition and
Business Sub- performance.
function
Asset D¢cision IEC 61968-1 Asset decision support,involves strategy definition and
Support|(AM-ADS) Interface Reference | prioritisation, maintenarnce strategy planning, risk management,
Model (IRM) programme managément and decision-making. The cenfral
Business Sub- aspect of asset decision support is analytics. It drives the
function condition, configuration, performance, operating costs, 3nd
flexibility of the)asset base, with the aim of maximising yalue.
Substatipn and IEC 61968-1 The electrical substation and network assets that a utility owns,
Network|Inventory Interface Reference | or for which has legal responsibility, and will maintain ar
(AM-EINV) Model (IRM) accurate asset register developed around an asset hiergrchy
Business Sub- that supports advanced asset management functions.
function
Geograghical IEC 61968-1 Management of geospatial data, typically by utilizing computer
Inventory (AM-GINV) Interface Referenee | graphics technology to enter, store, and update graphic fand
Model (IRM) non-graphic information. Geographic depictions and reldted
Business Sub- non-graphic data elements for each entity are typically gtored in
function some form of a data store. The graphic representations pre
referenced using a coordinate system that relates to locgations
on the surface of the earth. Information in the data storg can be
queried and displayed based upon either the graphic or hon-
graphic attributes of the entities.
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Actors

Grouping (Community)

Group description

Maintenance and Construction (MC)

Function

IEC 61968-1 Interface Reference Model (IRM) Business

Actor name

see Actor list

Actor type

see Actor list

Actor description

see Actor list

Further
information
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
Business Sub- service life. Examples of maintenance work
function ar i i s and painting
Examples of inspection work are pole
inspections, vault inspections, and
substation inspections.
Work Sgheduling and IEC 61968-1 Work scheduling and dispatching makes it
Dispatchling (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(\<(
Actor/Slystem/Informati Triggering event v Pre-conditions Assum
ofn/Contract \\\ ption
Wants to evaluate the Has aequired an analytics system that is able
health and risk te.évaluate health and risk for the asset type
associated with a of interest
particular type of asset
Utility Asset Manager (€.g. high voltage power
transformers) for
purposes of long-term
investment planning and
short-term maintenance
planning
B.2.2.33 References / Issues
N
r@* References
No. Feferg_r%\{ype 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- Post-
actar event condition copdition
4.1 | Analytics system discovers the assets of AM-ADS
inferest
4.2 | Anpalytics system obtains the details of the AM-ADS

agsets 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 measurement AM-ADS
dgta of interest pertaining to the\assets

4.5 | Anpalytics system provides fleet-level analytics AM-ADS
results, which can be usedifor long term
inpestment planning

4.6 | Anpalytics system pravides individual asset AM-ADS
analytics results, which can be used for
mpintenance planning

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

Step 1 — 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
interest
2 [Analyfics system obtains GET AM-ETNV AM-ADS AssetDetails

details of the asset-related
information objects

3 Analytics system obtains GET AM-EINV AM-ADS AssetHistofy
the lifecycle history of the
assets of interest

4 Analytics system obtains GET MC-MAI AM-ADS AssetWorkHistor
the maintenance and work
history for the assets of
interest

Step 3 | Analytics system obtains results from all tests of interest performed| on the
assets

Scenarié\\)
Scenario name:
Step Event Service @formation Information Information exdhanged
No. * producer receiver
Q\ (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 obtain§ GET AM-AMM AM-ADS ProcedureDataSets
the inspection and test
results of interest
3 Analytics systemnobtains GET AM-AMM AM-ADS Procedures
the details ofithe
inspectionssand 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 MeasurementValues
tThe measurement values
for the measurements of
interest
3 Analytics system obtains | GET AM-AMM AM-ADS MeasurementDefails
the details of the
measurements
Step 5 + Analytics system provides fleet-level analytics results; which can be used for
long term investment planning
Scenario
Scenario name:
Step Event Service Information Information Information exdhanged
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 |- Analyticstsystem provides individual asset analytics results, which [can be
used for maintenance planning
Scenario
Scenario name:
Step Event Service Tnformation Information Tnformation exchanged
No. producer receiver
(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
'syDtUIII bUII\J‘ ;II VVUIII\
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 identificat@r\)
\ -
ID Domain(s) \\ Name of use case
Asset Management, Asset Planning, Maintenance | Replace a failing or failed asset
& Work Management.
B.2.3.12 Version management
Version Date & ame Area of expertise Title Approval status
mana;ement \\ thor(s) or / Domain / Role
changes|/ version C Committee draft, for
N V commepts, for
@ . voting, final
N
1 2016:11.01 IEC TC57 Asset Management | Replace a Draft
WG14 Part 4 failed asset
Team
B.2.3.1.3———Sctope 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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B.2.3.1.4 Narrative of use case

Narrative of use case

Short description — max 3 sentences

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
completed.

Complete description

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
capabilities. The actors in the middle are commonly known system names that implement the functionality
embodied by the IRM actors. For instance, AM-ADS (Records and Asset Management — Asset Decision Support)
describgs analytical capabilities and AM-EINV (Records and Asset Management — Substation and Netwark
Inventorly) describes asset registry, which are typically features implemented by asset managementsystgms.
The actqrs in the bottom row are the human actors who have authorized roles such as Asset Manager arjd use
the systé¢ms such as the Asset Management System in order to accomplish their job function.

I % 1

R M= wRMs «dR M= «lR M=
AM-ADS AM-EINV MC-MAI NO-NMON
Outage Request &
Work Racuest Work Statys.
ofl ows dlows
ork Status
= dflows ~ Qutage Status
Asset Management Maintenance aflows Outage Management
System Management System System

A A

A=

Aadbo ol
«AuthorizedRoles “AuthorizedRoler e eedRole—
erations
AssetManager Maintenance Crew peratt
Manager
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
and carries out the replacement work and informs the Asset Manager upon completion of the work.
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5 General remarks
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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, and
other stakeholders
Actors r.'\\o
Grouping (community) Group c{es*t}?ption
Records|and Asset Management (AM) IEC 61968-1 Interface Reference Model (IRM) Businesp
Function
o .
Acltor name Actor type @ctor description
see|Actor list see Actor list 0 see Actor list
o)
Asset Mpnitoring and IEC 61968-1 Asset monitoring'and measurement involves inspectior],
Measurgment (AM- Interface Reference testing, measurement, and monitoring of the assets in prder to
AMM) Model (IRM) understand,\assess and manage their condition and
Business Sub- performance.
function
Asset Dgcision 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 analytigs. It
function drives the condition, configuration, performance, operdting
costs, and flexibility of the asset base, with the aim of
maximising value.
Substatipn and IEC 61968+1 The electrical substation and network assets that a utiljty
Network|Inventory Interface Reference owns, or for which has legal responsibility, and will ma|ntain
(AM-EINV) Model (IRM) an accurate asset register developed around an asset
Business Sub- hierarchy that supports advanced asset management
function functions.
Geograghical IEC 61968-1 Management of geospatial data, typically by utilizing computer
Inventory (AM-GINV) Interface Reference graphics technology to enter, store, and update graphi¢ and
Model (IRM) non-graphic information. Geographic depictions and re|ated
Business Sub- non-graphic data elements for each entity are typically|stored
function in some form of a data store. The graphic representatigns are

referenced-using-a—coordinate—systemthatretatestetetations
on the surface of the earth. Information in the data store can
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) Busines
Function

S

Actor name

see Actor list

Actor type

see Actor list

Actor description

see Actor list

Maintenance and
Inspection (MC-MAI)

IEC 61968-1
Interface Reference
Model (IRM)
Business Sub-
function

Work involving inspection, cleaning, adjustment, or oth

er

service of equipment to enable it to perform better or to extend
its service life. Examples of maintenance work are routine oil
changes and painting. Examples of inspection work are pole
inspections, vault inspections, and substation inspections.

Work Sbilvu'uiillg ard
Dispatchling (MC-SCH)

iEU U1UUO“I
Interface Reference
Model (IRM)
Business Sub-
function

‘V‘V’UI;\ bb;lcu‘u“lly allu‘ \J‘;bpdi.bililly Illdi’\Ub Ii. }JUbb;‘Uiv, i-U
defined scope of work, to assign the required resoutce
keep track of work progress.

a
5 and

Actors

N

Grouping (community)

Y ad
Group d(es‘égption

Network|Operation (NO)

IEC 61968-1 Interface Reference Model (IRM) Businesp

Function

Acfor name

Actor type

<<¢\>{or description
OO see Actor list

see|Actor list see Actor list
Network|operation IEC 61968-1 Provides the means for supervising main substation topology
monitoripng (NO- Interface Reference (breaker and\switch state) and control equipment statup. It
NMON) Model (IRM) also provides the utilities for handling network connect|vity and
Business Sub- loading(conditions. It also makes it possible to locate customer
function telephone complaints and supervise the location of field crews.
B.2.3.3.2 Preconditions, assumptions, post condition, events

’Q\C)v Use case conditions

Actor/System/
Infornjation/Contract

N\

Trigbehng event

Pre-conditions

Utility Asset Manager

Wants to replace a
failed/failing asset

The asset type is such that it is usually keptin s

are reclosers and pole-top transformers.

fock, so

that a failed/failing asset can be replaced from gnother
of the same model or an equivalent model. Examples

B.2.3.3.3 -~ References/lssues

References

No. | References type

Reference

Status

Impact on use case | Originator / Organisation

Link
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B.2.3.3.4 Further Information to the use case for classification / mapping

Classification information

Relation to other use cases

The IEC 62913-2-1 business use case on "Decide to carry out urgent maintenance operations " 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.2.3.4 Step by step analysis of use case

Scenario conditions

No. Scenario name Primary Triggering Pre- Rost-
actor event condition condition
1 Agset management system checks AM-ADS
injentory of the asset being replaced
2 Agset management system checks AM-ADS
injentory for equivalent models
3 Asset management system puts in a work AM-ADS
request for asset replacement
4 Asset replacement work is scheduled-and MC-MAI
pgrformed

5 Asset replacement work status s updated MC-MAI

Step 1 + Asset management system checks inventory for the asset being replaced
Scenario
Scenario name: Asset management system checks inventory for the asset being
replaced
Step Event Service Information Information Information
No. producer receiver (Actor) exchanged
(Actor)
1 Asset management system GET AM-EINV AM-ADS AssetDetails
checks the asset’s product
model
2 Asset management system GET AM-EINV AM-ADS AssetCatalogue
checks inventory for that
asset model
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Step 2 — Asset management system checks inventory for equivalent models

Scenario

Scenario name:

Asset management system checks inventory for equivalent models

Step Event Service Information Information Information exchanged
No. producer receiver
(Actor) (Actor)
1 Asset management GET AM-EINV AM-ADS TypeAssetCatalogue
system determines the
equivalent product
models
2 Asset management GET AM-EINV AM-ADS AssetCatalogue
system checks
inventory for the
equivalent product
models

Step 3 + Asset management system puts in a work request for assetireplacement

Scenario

O
O

Scenario name:

Asset management system puts_in a work request for asset

replacement

replacement

a work request for asset

4
Step Event Service Information Information Information
No. pro r receiver exchanged
(Aétor) (Actor)
1 Asset management system creates CREATE AM-ADS MC-MAI WorkRequest

Step 4 + Asset replacement work is‘scheduled and performed

o\

Scenario

Sgenario name: Asset replacement work is scheduled and performed
Step Event C>\ Service Information Information Information exchanged
No. O producer receiver
N\ (Actor) (Actor)
1 Maintenancé CREATED MC-MAI MC-SCHD WorkRequest
management'system
schedules work
2 Maintenance CREATE MC-MAI OP-SSC OutageSchedules
nManagement system
chnedaures art outdge
3 Maintenance GET MC-MAI NO-NMON AssetPSRDetails
management system
gets the equipment
state at the time of
performing
replacement work
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Step 5 — Asset replacement work status is updated

Scenario

Scenario name:

Asset replacement work status is updated

Step Event Service Information Information Information
No. producer receiver exchanged
(Actor) (Actor)
1 Work management system | CREATED MC-SCHD NO-NMON MaintenanceOrder
reports work status upon a
change AM-ADS
MC-MAI
2 Asset management system | GET AM-ADS MC-MAI AssetWork
requests work status
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Annex C
(informative)

Asset management

C.1 General

The key objective of this document is to enable the data exchanges needed for asset
management in electric power utilities. Asset management is a domain that spans the utility
enterprise, stretchmg from customer prem|se meters to substation assets to Ilnes and poles

izational objectives.

This anmex is intended to be a starting point for using CIM and this document in imple

CBM or
and poi
Clause
ISO 550
ISO 550

C.2 (

There i
asset cq

more comprehensive asset management programs. In Clause,C.2, we descri
ht out some of the concepts in this document that enahle, the practice of
C.3, we discuss asset management and a particular.embodiment standard
00/1/2. We also describe some of the concepts of ‘this document that eng
00 clauses.

fondition-based maintenance (CBM)

5 a tremendous amount of data available within the enterprise that is indig

ndition. Some examples are SCADA Historian, Geographic Information System

Intelligent Electronic Devices (IEDs), Wérk and Asset Management Systems (

Laborat
diagnos|
implemd
analyse

bry Information Management System (LIMS), and databases that store re

ce, and
bf asset
ggement
of the

menting
be CBM
CBM. In
ized by
ble key

ative of
(GIS),
NAMS),
sults of

tic test. In order to get a camplete picture of the asset condition, and therefore

nt efficient and effective<CBM, this distributed data needs to be gathe
d, as shown in Figure C.1:

ed and

Raw Data I B et i
|
| |
Aggregate
Analyze CEM System
Act

Figure C.1 — lllustration of condition-based maintenance (CBM)
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A specific realization of CBM focused on substation assets may include online condition
monitoring devices for power transformers, circuit breakers, and batteries that stream data to
a historian; diagnostic test results and inspection results that are stored in database systems;
and an analytic suite that assesses the data to determine asset condition. For instance,
dissolved gases in transformer oil, obtained from online monitoring and laboratory oil test
results, could be analyzed for the presence of any fault condition indicators. If the assessment
predicts a health event, such as a high risk of bubble formation, an actionable intelligence
alert is provided to designated systems and/or persons in order to initiate appropriate action
before failure.

In general, CBM programs have some or more of the following elements:

1) Agg-nna+n data fraom multinla caoircac
- gato—-cata—HoH - tthtpro-SoHtHc0S-

a) The data sources pertain to different aspects of an asset — electricalk apd non-
glectrical.
b) The data is indicative of the current and future asset condition and perfermancsg.

c) Nultiple data sources may exist for any particular aspect of the asset — e.g., d|ssolved
ases may be measured by online field monitors as well as lab analysis of oil samples.

d
d) The multiple data sources have different time-based and data resolution charagteristics
that arise from different sampling and data storage approaches.

e) Ip many cases, the history of data (pattern or trend over time) is the needed input, not
just the current value.

2) Gengrate asset health and risk assessments based.onthe data.

a) Asset health assessment is characterized by ascore, commonly known as health score
gr health index.

b) Nany factors that could contribute to the health of the asset are assessed and scored
ndependently.

hese scores are combined to prodice an overall health score for the asset.

ssets in the same "family" (cellection of similar assets) may be compared and [ranked.

eplacement availability/etc.) and asset health score.

sset health and risk.-assessment are approached using a multitude of different

1
A

e) Risk assessment is done by considering both impact of failure (cost, grid lpcation,
r

A

methodologies and-there could be multiple metrics used for different purposes.

3) Gengrate asset health events when assessment indicates significant change in health
condlitions has eccurred.

a) Recognition.that results of assessment represent a situation that merits annuncjation.
b) Asset-health events could include:

i) “User notifications and alarms.

ii) Work order requests — e.g., for additional testing or preventive maintenance.
iii) Triggers and operational limits for desired health behaviour.
4) Make data available to other systems/tools as needed/requested.

In this context, data exchange occurs while aggregating data from multiple sources (ltem 1
above). Raw or unprocessed data is collected from multiple field devices, systems, or
databases to be used as input to asset health and risk assessments. Data exchange also
occurs while generating asset health events / enabling data consumption (Items 3 and 4). The
results or outputs of asset health and risk assessments are shared with and subsequently
acted upon by other applications.

The message definitions in IEC 61968-4 enable these data exchanges. Annex E and Annex F
describe the IEC 61968-4 messages and exchanges that enable Item 1, namely aggregation
of data from multiple sources. Annex G describes the IEC 61968-4 messages and exchanges
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that enable Item 3, namely generating asset health events, and Item 4, namely making asset
scoring data, available to other systems as needed.

C.3 Asset management and ISO 55000

Asset management takes into account the asset's entire lifecycle and considers how it
contributes to the organizational objectives. Just as in the case of CBM, the crux of this
approach is analytics, but the analytics goes beyond CBM to do what-if type projections in
order to determine, for instance, the operational strategy to maintain the risk associated with
the asset fleet at an acceptable level and the long-term replacement strategy. The data
processing aspect of such an asset management program is shown in F|gure C.2. The central
system g d
also uses flnanC|aI mformatlon and makes assessments that help |mplement a Strateg c Asset
Management Plan (SAMP).

Complek asset management decisions in an enterprise are best made_ on’the basis of a
dispass|onate analysis of relevant data. High-value assets such as power’ transformers are
routinely kept in service beyond their nominal lifetime. From a planning and procprement
perspective, the analysis for the repair vs. replace decisions for suchcassets is driven|by risk-
management calculations. From a maintenance perspective, optimising the main’tenance
program] requires an accurate assessment of the asset conditions which is made on the basis
of assgt health analytics. From an operational perspective, balancing of usg-related
deteriorption against revenue is a key aspect of maximizing efficiency of the disfribution
system.[These are some considerations in what constitutes a multi-dimensional problem.

moon
Raw Data Sase
bl
1
I
Aggregate
(@) As "
e set Risk
Andlyze Al Management |
System (ARMS)
F
Strategic Asset
Act Managemaent
Ptam
Figure C.2 — lllustration of asset management

There is growing realization of the value of addressing such complex problems strategically.
Relevant standards for this are the British standard PAS-55 and ISO 55000. As shown in
Figure C.3, ISO 55000 specifies asset management that is iterative and arises from the
organizational objectives, is embodied in a strategic asset management plan, and
incorporates performance evaluation so that its ongoing contributions to the organizational
objectives can be affirmed. This enables the use of best practices in asset management and
provides for consistent outcomes.
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Stakeholder and organization conbesd

tha organization and is contexst
Uindarstanding the needs and expeciations of the

B =

o

5.1 Leadership and comimitimant

|43 Dotormining tha scope of the asset |
|

Figure C.3 — ISO 55000/1/2.asset management concept and clauses.

This document provides for the'.data exchange needs of the strategic asset manggement
disciplinle, including as described'in the ISO 55000/1/2 standards. Of particular relevgnce are
the ass¢t management elements in the lower half of the following figure, which involve data
aggregdtion and processing-of the kind depicted in Figure C.2.

Subclause 6.1 of 1ISO.55002:2014 on "Asset management objectives" describes objeg¢tives at
the porffolio, asset system, and individual asset levels. Progress towards these objectives
then nepd to be measured and tracked. As described in Subclause 6.2.2 of ISO 55002:2014
on "Planning.to~achieve asset management objectives," a risk ranking process is necegsary to
identify | critical assets. In addition, Subclause 9.1 of ISO 55002:2014 on "Perfgrmance
evaluatiphspecifies systematic measurement, monitoring, analysis and evaluation.

Some of the message exchanges described in this document provide for a possible means to
realize these clauses. For instance, AssetGroupAnalytics in 5.18 can be utilized to share
information about grouping of assets into asset systems and portfolio. These groups can have
Analytic performed on them, resulting in AnalyticScore and RiskScore. An analytic-centric
asset management system such as depicted in Figure C.2 could use these concepts for
performance evaluation against asset management objectives. The results of such an
endeavor can be easily communicated to other systems using IEC 61968-4 messages for
further action.

The use case, titled "Analytical evaluation of asset health and risk," described in B.2.2
provides a more detailed illustration of some of the key tenets of asset management and the
data exchanges required for them. Most of the data exchanges described in this use case are
standardized herein. Some of the data exchanges involve Work Management messages that
are standardized in IEC 61968-6. An organization implementing an asset management system
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may start out by determining the asset and asset measurement data needed. Annex D and
Annex E, which describe the asset related concepts in this document, and Annex F, which
describes the asset measurement related concepts in this document, are good resources for
this data aggregation design and subsequent implementation. Such an organization might
also want to determine the assessments needed to meet its asset management objectives;
Annex G provides the framework for this.
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Annex D
(informative)

Asset models and information exchange —
The case for formal instance templates

D.1 CIM asset containment

The Asset and AssetContainer classes of the CIM provide a very powerful tool for accurately
and flexibly modelling assets and their components, supporting an infinite variety of nested

combinatichs—of—com pnnnnfe’ anillustration of which is shaown in thg l:ugu we—D obJect
diagram.
object AssetComponents )
mainAsset:
AssetContainer
componentl: component2: component3:
AssetContainer. Asset AssetContaifer’
componentla: component1b: compotient3a: component3b:
Asset AssetContainer AsSet Asset
componentlbi: component1hb2:
Asset Asset

Figure D.1 — Asset component flexibility provided by CIM

The downside of this flexibility/is that it makes interoperability more challenging| If one
applicatjon models a given asset with one combination of components and another mogdels the
same dsset with a different combination their ability to easily exchange informption is
compromised.

D.2 Common instance templates for interoperability

D.2.1 General

The concept of common instance templates is presented in this Annex as a method of
facilitating the simple and unambiguous exchange of asset information. The approach calls for
the creation of a common instance template for each typical kind of electric asset about which
asset information is to be shared. The common instance template is composed of component
instances representing "parts" of the asset that have relevance from an asset health
perspective. The intent is to define just enough component detail to fully support the accurate
association of asset health information to the asset (or asset component). For example, if
testing is done per bushing or per tank, then bushings and tanks deserve their own
component instances. If maintenance is done per interrupter, then interrupters should have
component instances.

The following "rule of thumb" questions can be used to guide the definition of common
instance templates, assisting in the determination of what components of an asset merit
individual modelling and what components should be viewed as simply a part of a larger
assembly:
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Can a component be replaced independently of the assembly to which it belongs? If so, is
there need for information about how the new component differs from the old component?

Is there any testing or inspection done that relates specifically to the component and not
to the assembly to which the component belongs?

Can a component be put "in service" (connected to the grid) independently of other
components?

Does any characteristic of the component (manufacturer, model, in-service date) matter in

analysing asset health?

This annex presents common instance templates for transmission breakers, which are
informative, not normative, in nature. Future editions of this document will expand the

collectiq
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utility a
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juishing
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by common instance templates includes the Asset and Asset child classes, ag well as

5es are
301 for

class

CommonlinstanceTemplateClasses /

IdentifiedObject IdentifiedObject
Assets::Medium Assets::Assetinfo
+Medium | 0..* +AssetInfo 0..1
+Asset | 0.* +ProductAssetModel | 0..1

IdentifiedObject| +Asset 0..1 IdentifiedObject

Assets::Asset 0.* +ProductAssetModel| Assets::ProductAssetModel
+Assets | 0..*
+AssetContainer | 0..1

Assets::AssetContainer ’

Figure D.2 — Classes utilized in common instance templates
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The current approach to documenting common instance templates utilizes a truth table of
possible variants for each kind of common electric industry asset augmented with example
instance template diagrams of select variants. The diagrams illustrate the configuration of
component instances for the kind of asset, showing the class types and required associations.
An explicit instance (object) is shown for every component expected to be present. Attribute
values appear when a specific value is required for the kind of asset. The common instance
template reflects expectations related to public objects. In an interoperable, CIM-based
integration solution, if an asset is being shared as a public object, it is assumed that it will
have all the component instances, attributes, and associations which are specified in its
common instance template.

D.2.3 Instance templates for breakers

Five mgjor families of transmission breakers have been identified, based primarily(or unique
combingtions of insulating and extinguishing medium. They are:

e SFg|dead tank, where SFg gas is used for both insulation and arc extinguishmen{. These
breakers have SFg-filled insulated (grounded) tanks containing-‘interrupter(s) with
connections made via bushings.

o SFg|live tank, where Insulator stacks provide electrical isolationdand SFg provides arc-
extinguishment. SFg-filled interrupter chamber(s) are located, an)top of insulator golumns,
with|the number of insulator columns ranging from one to fouriper pole.

e Bulk| oil, where mineral oil is used for both insulation ‘and arc extinguishment{ These
breakers have mineral oil-filled insulated (grounded)~tanks containing interruptei(s) with
conrnections made via bushings.

e Minimum oil, where insulator stacks provide electrical isolation and mineral oil provides
arc |extinguishment. Oil-filled interrupter chamber(s) are located on top of ihsulator
columns, with the number of insulator columns’ranging from one to two per pole.

o Air blast, where insulator stacks provideielectrical isolation and pressurized air provides
arc extinguishment. These breakers have air-filled interrupter chamber(s) located dn top of
insulator columns, with the number ef insulator columns ranging from one to ten pefr pole.

For each family of breakers, there-are specific characteristics which govern the components
present|in the family’s commorrinstance templates. These are summarized in Table D|1.

Table D.1 — Salient characteristics for each transmission breaker family

Transmission breaker’family Salient characteristics

SF4 ddad tank Poles / tank

Poles / mechanism

Number of interrupters in series ("breaks") / pole

SFg live tanky Poles / base
Minimym oil, Stacks / pole
Air blast Potes7mechanism
Number of interrupters in series ("breaks") / pole
Bulk oil Poles / tank

Poles / mechanism

D.2.3.1 SFg dead tank breakers

The possible variants for SFg dead tank breakers are shown in Figure D.3. Variants with grey,
strike-through text are combinations of characteristics not known to exist and therefore not
valid in data exchanges.
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1 Pole/Tank

3 Poles/Tank (w/ Shared or Separate SFg)

3 Poles/ 3 Poles/ )
Mechanism Mechanism 1 Pole/Mechanism
Single Single Single | Double ees
Break Break Break Break 3 Break n Break

I:I Common instance templates provided

Figure D.3 — SF¢ dead tank breaker variants

Commonp instance templates are provided for three variants of SFg dead tank-breakers to
illustrate the pattern of objects, associations and required attributes used to |describe SFg
dead tank breakers in a consistent way. The templates are presented\»in Figyre D.4,
Figure D.5, and Figure D.6 with two of the variants illustrated by a picture of anp actual
breaker| In the template diagrams, Asset child class instances are showh in grey, Medium
class injstances in green, ProductAssetModel class instances in purple and Assetlnfo child
class ingtances in blue.

The brepker illustrated in the object diagram of Figure D.4 is ah SFg breaker with one|tank for
all thred poles, a single break per pole and a single mechanism for all three poles.

Picture credit: Doble Engineerina

mechanism medSNyameplate

operatfgW€dhanisminfo

interrupter model nameplate
InterrupterUnitinfo

) mechanism model
ProductAssetModel

interrupter model
‘ ProductAssetModel

breaker mechanis
Oper €chanism
| pdle 1 interrupter: InterrupterUiQit | pole 2 interrupter: InterrupterUnit | pole 3 interrupter: InterrupterUnit
+Movingcontact \ fxedContact P —— +FixedContact +MovingContact +FixedContact
bfgyhially 2 assoc w fixed contact: Bushing bushing 4 assoc w fixed contact: Bushing bushing 6 assoc w fixed confact: Bushing
pdsition = 2 position = 4 position = 6
bushing 1 as tact - Bust hush \m L hush nv\/ll L /
e— S — v on =5
position = 1 _;\Rosmon 3 position = §
breaker tank assembly: bushing model:
AssetContainer ProductAssetModel
SF6 breaker medium il = breakefTankAssembly breaker model nameplate
S hinf
Medium e Switchinfo.
kind = SF6 bushing model nameplate
Bushinginfo
whole SF6 dead tank breaker: AssetContainer breaker model

ProductAssetModel

kind = breakerSF6DeadTankBreaker

Figure D.4 — Common instance template for SFg dead tank breaker
with 1 tank, 1 mechanism, single breaks

The breaker illustrated in the object diagram of Figure D.5 is an SFg breaker with a tank for
each pole, a single break per pole and a single mechanism for all three poles.
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Picture credit: Pat Brown, EPRI
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| pole 2 interrupter: InterrupterUnit |
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pole 3 interrupter: InterrupterUnit | Q
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ct: Bushing

The bregaker illustrated in the
le, a double break per
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.
bushing ﬁsso%ﬁxed con!
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——
bushing 1 assdc w moving contact : Bushing bushing Tossec w moving contact : Bushing bushing 5 assoc Contact : Bushin
position = 1 position - 3 sition =5, )
N\
SF6 pole 1 tank |hedium: Medium SF6 pole 2 tank medium: Medium
kind = SF6 kind = SF6
[N
pole 1 tank assembly: AssetContainer ole 2 tank assembly: AssetContainer )g\o\e 3 tank assembly: AssetContainer a

shing model

uc Model

position = 1

kind = breakerTankAssembly

kind = breakerTankAssembly
position = 2

kind = breakerTankAssembly

position = 3

Figure D.5 - Common iQs%l

whole SF6 dead tank breaker: AssElCﬂnta\sr

bushin.
breaker model nameplate

model nameplate:

Switchinfo

kind = breakerSF6DeadTankBreaker 4 \\%
L

X

w(\r\ [

®®

N

N
&g‘é& diagram of Figure D.6 is an SFg breaker with a
e and a mechanism for each pole.

nce template for SFg dead tank
breaker with 3 ga\@(s, 1 mechanism, single breaks

breaker model.
ProductAssetModel

tank for
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interrupter model
ProductAssetModel

Ipmk mechanism: O ngmm.sml

[

pole 1 interrupter 1
InterrupterUnit

pole 1 interrupter 2
InterrupterUnit

pole 2 interrupter 1
InterrupterUnit

pole 2 interrupter 2
InterrupterUnit

pole 3 interrupter 1

InterrupterUnit

InterrupterUnit

| pole 3 interrupter 2 |

+MovingContact +FixedContact “+MovingContact

+FixedContact

“+MovingContact

bushing 2 assoc w fixed contact: Bushing

bushing 4 assoc w fixed contact: Bushing
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bushing 6 assoc w fixed contact: Bushing

pole 1 tank assembly: AssetContainer

giole 2 anksseqibiyeTASse EORTSRIar

kind = breakerTankAssembly
position = 2

kind = breakerTankAssembly
position = 1

whole SF6 dead tank breaker: AssetContainer

position = 2 position = 4 position = 6
bushing 1 afsoc w moving contact : Bushing bu3hiaq 3 assoc w moving contact : Bushing bushing 5 assoc w moving contact : Bushing
position = 1 position = 3 position = 5 (:
SE6 pole 1 tarfk medium SF6 pole 2 tank medium SF6 pos3 tank medium ’(1/
Medifm Medium Mygium ¢
kind = SF6 kind = SF6 kind = SF6
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breakeﬁ“ kAssembi

e
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eaker model
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D.2.3.2 Q

SFg live tank breakers
The pogsible variants for SFq live
strike-tHrough text are combma
valid in data exchanges.

bushil
Produ]

9 model
AssetModel

Figure D.6 — Common instance template for SFg dead tank breaker
ms, double breaks

"kfobreakers are shown in Figure D.7. Variants w
of characteristics not known to exist and there

(\Vi Poles/Base
()\5Ek/Pole 2+-Stacks/Pole
@ 1 Pole/
nism Mechanism
< gle Double | Single [ Double
Q/C) reak | Break | Break | Break
1 Pole/Base
1 Stack/Pole 2 Stacks/Pole 3+Stacks/Pole
3-Polest 1 Pole/ 3-Polest .
) Mechanism ) 1 Pole/Mechanism
Single | Double (legfeakl; 3 Break | 4 B(rzeak
rea
Break | Break Stack) (Slt:crlf?g{ Breaks/
one Stack Stack)
2 Breaks/
Stack
other
Stack)

L]

Common instance templates provided

Figure D.7 — SFg live tank breaker variants

th grey,
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Common instance templates are provided for two variants of SFg live tank breakers to
illustrate the pattern of objects, associations and required attributes used to describe SFg live
tank breakers in a consistent way. The templates are presented in Figure D.8 and Figure D.9.

The breaker illustrated in the object diagram of Figure D.8 is a SFg live tank breaker with
three insulating stacks on one base, a single mechanism for all three poles and single break

interrupters.

mechanism model nameplate
OperatingMechanisminfo

ProductAssetModel Interruptgmyni

et \an 124 meplate:
Info

Qb

NJ
trpupter mofiel
ProtluctAssetMpdel

I breaker mechanism: OperatingMechanism

o

rupterUnit I

pole 1 interrupter: InterrupterUnit | | pole 2 interrupter: InterrupterUnit | Q N pole 3 interrupter: Inte|

C

SF6 live tan|

Medium

Medium Medium ‘\

—
pole 1 stack assembly medium: SF6 live tank pole 2 stack assembly medium: \\Qﬁ/{lve tank pole 3 stack assembly mddium
v

kind = SFi

—or_SF6CF4 —or— SFEN2 kind = SF6 —or— SF6CF4 —or— SFEN2 O kind = SF6 —or— SF6CF4 —or— SFEN2

X

pole 1 insfilating stack assembly: AssetContainer pole 2 insulating stack assembly: As Mner pole 3 insulating stack assembly: AsdetContainer
kind = brdakerlnsulatingStackAssembly kind = breakerlnsulatingStackAss'emU\% N kind = breakerlnsulatingStackAssembly
\V
o(\®
live tank break\%t};‘e. AssetContainer
kind =.b{@\rliveTankBase s veaiker modei
“\ nameplate: Switchinfo
xO
. I)‘h?e SF6 live tank breaker: AssetContainer breaker model:
Cj\\m‘j = breakerSF6LiveTankBreaker PRt
Figure D.8 — on instance template for SFg live tank breaker with
3 insulating stacks on one base, 1 mechanism, single breaks
The brepker illu d in the object diagram of Figure D.9 is a SFg4 live tank breaker with two
insulating stac n each of three bases (one base per pole), a mechanism for each gole and
4-break inteq%ers.

N
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—
g6ie 2 interrupter 1: | |pole 2 interrupter 2
— errupterUn errupter
— InterrupterUnit _InterrupterUnit _In
— ==

r3: | |pole 2 interrupter 4
InterrupterUnit

SF6 live tank pole 2 stack assembN\_medium
| ~—~—— Medium
\\ T~ kind = SF6 -or- SF6CF4 -or- SFEN2
—~ N\
— \ /
\\ ////// // \\
\ pole Nﬁ- stack assembly 1 pole 2 insulating stack assembly 2 _—
\ AssetCeatainer AssetContainer _— //:/// // \
\nd — bly kind = 5 s / \
A / / / \
_ )(/ — / \
/
live R pole 2 batis AssetCont /\/(“\\ / \\
_ —
- — — -
- /kw: DreakerliveTariBase ~_ / \
- = il \
/ \
N m iesrpter 2 Ilm interru lluo\ 1 intermupter 4 | [sote 3 interrupter 1 | foote 3 interrupter 2 I Ipws SO | (o
ioferrupterunit I rUnit II upt u nit II InterrupterUnit I I InterrupterUnit I I InterrupterUnit InterrupterUn inferrupterufit
S£6 live tank pole | sta e SF6 1 tank pole 1 stack assembly 2 medium: || sEs tive rank oote 3 stack sr WiMank pole 3 stack afsembly 2 medium
Medium Mediu

kind = SF6 ~or- S|

kind = SF6 -or- SF6CF4 -or- SFEN2

kind = SF6 -or- SF6CF4 -or-JSFEN2

>

pole 1 insulating stack assembly 1 pole 1 insulating stack assembly 2 o stack assemblygf™®
AssetContainer

kind = kind =

Wve tank pole 3 base: AssetContaine:
kind = breakerLiveTankBase

kind = breakerLiveTankBase

whole SF6 live tank breaker: AssetChgthiger

kind = breakerSF6LiveTankBreajer.

Figure D.9 — Common instance template for SFg live tank breaker
with 6 insulating stacks on:3 bases, 3 mechanisms, 4 breaks

D.2.3.3 Bulk oil breakers

The possible variants for bulk _¢il-breakers are shown in Figure D.10. Variants wi

strike-tHrough text are combinations of characteristics not known to exist and there
valid in fata exchanges.

th grey,
fore not

3 Poles/Tank 1 Pole/Tank
$ 3 Poles/ 3 Poles/ 1 Pole/
L Mechanism Mechanism Mechanism

|:| Common instance templates provided

Figure D.10 — Bulk oil breaker variants

Common instance templates are provided for two variants of bulk oil breakers to illustrate the
pattern of objects, associations and required attributes used to describe bulk oil breakers in a

consistent way. The templates are presented in Figure D.11 and Figure D.12 with one of the
variants illustrated by a picture of an actual breaker.

The breaker illustrated in the object diagram of Figure D.11 is a bulk oil breaker with one tank
and a single mechanism for all three poles.
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mechanism model nameplate
OperatingMechanisminfo

mechanism model interrupter model nameplate
ProductAssetModel InterrupterUnitinfo
interrupter model
breaker mechanism: OperatingMechanism ProductAssetModel
pole 1 interrupter: InterrupterUnit | pole 2 interrupter: InterrupterUnit | I pole 3 interrupter: InterrupterUnit I
+MovingContact “+MovingContact +MovingContact +MovingContact +MovingContact +MovingContact
bushing 1 assoc w moving contact : Bushing bushing 3 assoc w moving contact : Bushing bushing 5 assoc w moving contact : Bushing \
position = 1 A poSTTTOT=" \ TOSTTTOT=""

)
bus 2 assoc w moving contact: Bushing bushing 4 assoc w mm Bushing busmk\e assoc w mdhin tact: Bushing
"
position = 2 | positien= 4 A position =6,
g

.

M-
breaker tank assembly: AssetContainer

kind = breakerTankAssembly G\ bushing Jnodel

ProductAsfetModel
bulk oil breaker medium: | —— |
breaker model namegi
MECiTm) Switchingg

kind = mineralOil o
4
bushing mode) nameplate
Bushifginfo
whole bulk oil breaker: AssetContainer AW — 1
Pl u ssetModel

kind = breakerBulkOilBreaker

Figure D.11 — Common instance templ
with 1 tank, 1 mec
N

O
The brefker illustrated in the object diagram of @"g\Jre D.12 is a bulk oil breaker with a tank
for each pole and a single mechanism for all th@e poles.
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AN
Picture credit: TVA
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Figure D.12 — Com “c)n instance template for bulk oil
breaker h 3 tanks, 1 mechanism

S
D.2.3.4| Minimum oil breal@}?

The pogsible variants for rﬁﬂrﬁum oil breakers are shown in Figure D.13. Variants with grey,
strike-tHrough text are inations of characteristics not known to exist and therefore not
valid in data excharS
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3 Poles/Base
1 Stack/Pole
3 Poles/ 1 Pole/
Mechanism Mechanism
Single | Double | Single | Double
Break | Break | Break | Break
1 Pole/Base

1 Stack/Pole

2 Stacks/Pole

3 Stacks/Pole

L[]
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Figure D.13 — Minimum oil breaker yariants

breakers in a consistent way. The template is presented in Figure D.14.

The brefaker illustrated in the object diagram, of Figure D.14 is a minimum oil breake
single ﬂase, one insulating stack per pole,za'single mechanism for all three poles an
terrupters.

break i
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mechanism model nameplate
OperatingMechanisminfo

mechanism model
ProductAssetModel

IEC 61

breaker mechanism: OperatingMechanism
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interrupter model nameplate
InterrupterUnitinfo

interrupter model
ProductAssetModel

|

pole 1 interrupter: InterrupterUnit pole 2 interrupter: InterrupterUnit pole 3 interrupter: InterrupterUnit
minimum oi] pole 1 stack assembly medium: minimum oil pole 2 stack assembly medium: minimum oil pole 3 stack assem@ ium
Medium Medium Medium
kind = mirjeralOil kind = mineralQil kind = mineralOil .‘ vv
-~ v
i
Q.
pole 1 insylating stack assembly: AssetContainer pole 2 insulating stack assembly: AssetContainer pole 3 insul \a{k assembly: AssgtContainer
kind = brefkerInsulatingStackAssembly kind = breakerlnsulatingStackAssembly kind = br ulatingStackAssembly
live tank breaker base: AssetContainer
kind = breakerLiveTankBase ‘ breaker model nameplate
Q\ Switchinfo
<
whole minimum oil breaker: As. ntainer breaker model:
- ProductAssetModel
kind = breakerMinimumOilBréaker’
(o
N
Figure D.14 — Common insta template for minimum oil breaker
with 3 insulating stacks on&ane base, 1 mechanism, single break
D.2.3.5| Air blast circuit breal%l:s
The pogsible variants for air tga’st circuit breakers are shown in Figure D.15. Variapts with
grey, strike-through text ar combinations of characteristics not known to exist and therefore
not valid in data exchan
NS)
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Break | Bre k\\ ak [ Break
1 Pole/Base
1 Stack/Pole 2 Stacks/Pole 3 Stacks/Pole .ee n Stacks/Pole
3-Poles/ 1 Pole/ e . el . e .
. . Mechanism . 1 Pole/Mechanism i 1 Pole/Mechanism . 1 Pole/Mechanism
Single | Double 2-Break | 3gregk | 4 Break 3-Break | 4-5Break | 6 Break aBreak | (n+1)-(n*2-1) | n*2 Break
Break | Break (1 Break/ (2 § (1 Break/ (2 Break (2 Breaks/
Staek) Stack for Breaks/ Staek) Stack for Breaks/ Staek) (1 Break/Stack Stack)
one Stack | Stack) some Stacks | stack) for some Stacks
2 Breaks/ 2 Breaks/ 2 Breaks/Stack
ctack Stack for for other Stacks)
other other
stack) Stacks)

]

Common instance templates provided

Figure D.15 — Air blast breaker variants
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Common instance templates are provided for two variants of air blast circuit breakers to
illustrate the pattern of objects, associations and required attributes used to describe air blast
circuit breakers in a consistent way. The templates are presented in Figure D.16 and D.17
with each of the variants illustrated by a picture of an actual breaker.

The breaker illustrated in the object diagram of Figure D.16 is an air blast circuit breaker with
a single base, one insulating stack per pole, a single mechanism for all three poles and
double break interrupters.

AN
Picture credit: TVA

pole 1 inter]

upter 1: InterrupterUnit

pole 1 interrupter 2: InterrupterUnit

OperatingMechanisminfo

mechanism model:
ProductAssetModel

[ breaker mechanism: OperatingMechanism ]

pole 2 mrmcn‘upt\ru nit

| pole 2 interrupter 2: Integrigtegunit |

interruptergdgeYamepldte
interbugtesUnitinfo

interrupter model
ProductAssetModel

Mmrm pter 1 \n(orrup(c\rumr

]

nterrupterUnit

| pole 3 interrupter 2: |

pole 1 ins

lating stack assembly: AssetContainer

pole 2 insulating stack assemBiyW ABsetContainer

pole 3 insulating stack assembly: AsfetContainer

kind = bred

kerinsulatingStackAssembly

kind = breakerlnsulatingStackASSembly

kind = breakerlnsulatingStackAssembly

The bre

air blast base medium

live t¥mi breaker base: AssetContainer

Medium

kind) = breakerLiveTankBase

kind = air

three in

whole air blast breaker: AssetContainer

breaker model nameplate
Switchinfo

breaker model

kind = breakerAirBlastBreaker

ProductAssetModel

Figure D.16_ -~ Common instance template for air blast breaker with
3 insulating stacks on one base, 1 mechanism, double breaks

pker illustrated in the object diagram of Figure D.17 is an air blast circuit bre
sulating stacks on each of three bases (one base per pole), a mechanism
pole anqi G<break interrupters.

e:lker with
or each
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Figure D.17 — Common instance ‘?noplate for air blast breaker

with 9 insulating stacks on 3

»

s, 3 mechanisms, 6 breaks
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E.1

Annex E
(informative)

Asset models and information exchange

General

The exchange of asset information is the central aspect of this document. The asset-related
information that are available in the utility enterprise include:

In parti
these clpsses):

asset model and category information;

assqgt identification and classification information such as serial number, 'ty
lifecycle stage;

assdgt nameplate information;
the ¢gomponents that comprise the asset;
histqry of past events pertaining to the asset;

information pertaining to the power system role performed by the,asset.

Claslses that describe an Asset in its characteristics:

Classes pertaining to asset models:

Claslses pertaining.to various asset organizational roles:

sset has information pertaining to the asset instance, such as serial number a

A
AssetContainer is an Asset that is comprised of other Assets - e.g. g
transformer is an asset that is comprised\of other assets such as bushings and
A

Assetinfo has the ratings information.

FroductAssetModel has information pertaining to a particular manufacturer’s mq

CatalogAssetType has .generic information pertaining to a particular asset t
which there may.‘be" several ProductAssetModels corresponding to the
grovided by varjeus’manufacturers.

Manufacturer has information pertaining to a product manufacturer.
AssetOwner has ownership information.

AssetUser has user information.

ssetDeployment has information pertaining to the asset’s deployment scenariq.

be, and

ular (please see IEC 61968-11 and IEC 61970-301 for'the normative definitions of

nd type.

power
tanks.

del.

ype, for
ersions

Maintainer has information about the organization performing maintenance
asset.

Classes pertaining to Asset events:

ActivityRecord is a record of any asset-related activity that needs to be docume

ConfigurationEvent is a record of configuration activities on an asset.

Classes pertaining to asset work:

on the

nted.

WorkTask, RepairWorkTask, and MaintenanceWorkTask describe various asset work

tasks.
Repairltem identify the specific component of the asset being working on.

Classes pertaining to asset network role:

PowerSystemResource and its child classes describe the network role of an asset.
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— Measurements that are aggregated by PowerSystemResource are those that are made
on the network role. These may be useful for certain analytical purposes. Contrast this
with the asset condition Measurements that associate with the Asset class, which are
described in Annex F.

— OperationalLimitSet that provides the set of limits associated with equipment.
The information provided by instances of these classes is useful for asset management
analytical purposes. This information can be exchanged by using the messages defined in this

document. In order to illustrate the exchange of this information, we consider a few common
scenarios:

e Find equivalent assets for field replacement.

e Obtgin asset detail and history data for asset condition analytics.

e Obtain details pertaining to the asset’s network role for operational analytics.
E.2 Asset replacement

While installing assets, a maintenance person may query the catalogue for a replacement
asset. Higure E.1 is an illustrative information exchange for this scenario. The Maintenance
and Inspection (MAI) sub-function, which may be incorporated in’a-work management system
or a field tablet, queries the relevant Asset Decision Support¢(ADS) sub-function, which may
be an asset management system component that returns replacement assets available. The
ADS quleries the Substation and Network Inventory (EINV) sub-function, which may be the
asset dlatabase of an asset management system, to“get the product model infgrmation
pertaining to the asset being replaced. The AssetCatalogue message is used for this. The
ADS sup-function then looks up equivalent productrmodels, using the TypeAssetCatalogue
message. Finally, ADS uses the AssetCatalogue message for all the equivalent |product
models fo retrieve the in-stock assets. This listjs'then returned to the MAI sub-function.

MAI ADS EINV
T T T
| | |
| i | |
! get(AssetList) ! |

|
get(AssetCatalogue) - I
. reply(AssetCatalogue)
0~
L
|
get(TypeAssetCatalogue) !
. reply(TypeAssetCatalogue)
o
T
get(AssetCatalogue) - |
>
. reply(AssetCatalogue)
0~ U
reply(AssetList) :
|
|

TD<

-

Figure E.1 — Information exchange for asset replacement

E.3 Data for asset condition analytics

Asset condition analytics applications need data pertaining to the assets of interest in order to
perform their analysis. Figure E.2 is an illustrative information exchange for obtaining this
data. In this figure, the ADS sub-function, which could be an analytic system, queries the
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EINV sub-function, which could be the asset database in an asset management system, using
the AssetlList message. This would provide ADS the list of assets for which the EINV has
information. The ADS may only be interested in a sub-set of the available assets — for
instance, the analytic package may be capable of assessing only power transformers. The
ADS discovers the asset component information objects available for the assets of interest
using the AssetTemplate message. It then uses the AssetDetail message to obtain additional
details pertaining to the asset components. Finally, it uses the AssetHistory message to
obtain historical data pertaining to the asset components.

The ADS sub-function also queries a MAI sub-function, which could be incorporated in a work
management system, to obtain the history of work performed on the assets of interest.
Analytics systems require measurement data for assets as well. The exchange of asset

measurementinformationis—describedinrAnmex1—

ADS EINV MAI
T T T
| | |

_!_ get(AssetList) ! :
|
L reply(AssetList) !
< |
0 U |
get(AssetTemplate) : :
|
|
|
L reply(AssetTemplate) |
0 !
T |
| |
get(AssetDetail) | |
|
|
. reply(AssetDetail) |
@) '
& |
| |
get(AssetHistory) | |
|
|
L reply(AssetHistory) |
o .
T |
get(AssetWorkHistory) |

T

|

e reply(Ass!etWorkHistory)
t

TD‘ |

| |
Figure'E.2 — Information exchange for asset condition data

E.4 [Data for-operational analytics

Operatipnalsanalytics need data pertaining to the network role of the asset. Figure E.3 shows
an illustrative exchange to obtain this data. The ADS obtains the Tist of assets from EINV and
identifies the ones of interest. For these, it then queries the Network Monitoring (NMON) sub-
function using the AssetPSRDetails message to obtain the electrical network role details.
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EINV

get(AssetList) |

reply(AssetList)

|
get(AssetPSRDetails)

IEC 61968-4:2019 © IEC 2019

NO-NMON

A

reply(AssetI%SRDetails)

Figure E.3 — Information exchange for operational analytics
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Annex F
(informative)

Asset measurement models and information exchange

F.A1 General

Measurements made on the assets are

Measurements can come in many forms and from disparate sources, such as:

e tests, such as power factor tests on transformers;

e surv
e |abo
e insp
e onlin
For acc
metadaf
conditio

patterng

1) AdH
hoc
coul
ond

2) Onli
mon
be G

For ad
testing
IEC 619

|
[ = B = B o

- N

the underpinning of condition assessment.

eys, such as infrared thermography and partial discharge survey;
ratory tests, such as testing of insulation oil;

pctions, such as periodic inspections of substations;

e monitors, such as dissolved gas analysis (DGA) monitors.

urate assessments, it is important to capture the measurement data as wel
a pertaining to the measurement, such as details of \the data source

for measurement data, depending on the provenance:

Hoc Measurements: The data is produced in a s¢heduled or on demand mann

emand when the need arises.

ommunicated in real time with stricttime constraints.

68-11 and IEC 61970-301for the normative definitions of these classes):

rocedure can represent the details of the procedure;

multiplicity of Measurement instances can describe the details of the measu
hat can be made’as part of the Procedure;

rocedureDataSet can represent the dataset from a single application

pplications of the said Procedure;

as the
and the

hs under which the measurement was made. In general, there are two npodeling

er by ad

procedures. Tests, surveys, and inspections_fall in this category. These progcedures
d be performed at regular time intervals, which'typically range from weeks to years, or

ne Measurements: The data is produced in an ongoing manner from an online
itor. Such measurements can be periodic or event-driven. These measuremenjts could

noc measurements, a procedtite is performed on an asset, such inspection or offline
or lab testing. For this .usg™ case, the following classes are relevant (please see

rements

of the

rocedure,) so that there are as many instances of ProcedureDataSet as the nymber of

leasurementValue instances represent the actual measurement values in the dataset.

For online monitoring of an asset, the following classes are relevant (please see IEC 61968-

11 and |

EC 61970-301 for the normative definitions of these classes):

— Measurement instances describe the measurements provided by the monitor.

— MeasurementValue instances are the actual measurement values.

As we examine each type of measurement activity, we discover that a different set of
information objects need to be instantiated in order to capture the details of the activity. In the
rest of this section, we illustrate the instance models for the measurement activities and the
typical interactions and messages involved in exchanging the information objects produced by

the mea

surement activities.
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F.2 Ad hoc measurements

Lab tests, field tests, inspections, and surveys are examples of ad hoc measurements. Lab
test is most commonly performed on oil samples, which may be tested for dissolved gases, oil
quality, and contaminants. The tests are intended to evaluate the condition of the oil and its
ability to perform its function. Considerable contextual data is also generated for these tests:
for instance, when was the sample collected and when it was brought to the lab, the ambient
conditions during the sample collection, the standard according to which a particular test was
conducted, the equipment that was used in the test, the temperature at which the test was
conducted, the lab that conducted the test, etc.

Figure F.1 is an object diagram that shows some of the information objects that could be
instantiated for lab testing. It depicts the results of an oil test for dissolved gas.

OilTestingOrganization:
Organisation

/ \

OilSampledBy: StationATxB20160il: IStationATxB2016: AssetTestedBy:
AssetTestSampleTaker OilSpecimen LabTestDataSet AssetTestlLab

StationATxB:
Asset

GaslValue:

\ AnalogValue

Gasl:
OilAnalysisGasAnalog

SN
StandardA:
TestStandard
| Teststandar
LabTestProcedure: Gas2: Gas2Value:
Procedure OilAnalysisGasAnalog AnalogValue
StandardB:
TestStandard
/
Gas3: Gas3Value:
OilAnalysisGasAnalog AnalogValue

Figure F.1 — Diagram illustrating objects instantiated for lab testing

Figure F.1 shows the\following information objects:

e as instance.of the Asset class to describe the transformer asset, StationATxB, that is the
subject of this test;

e an ipstance of the Procedure class, named LabTestProcedure, to describe thd lab oil
testing procedure;

e an instance of the OilSpecimen class, named StationATxB20160il, to describe the details
of the specimen under test;

e an instance of the AssetTestSampleTaker class, named OilSampledBy, to identify the oil
sampler;

e an instance of the AssetTestLab class, named AssetTestLab, to identify the asset testing
lab;

e an instance of the Organization class, named OilTestingOrganization, to provide the
details of the organization performing oil test. In this example, this same organization is
performing both oil sampling and lab testing roles;

e as instance of the LabTestDataSet class, named StationATxB2016, to describe the details
of results from testing the oil specimen;
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e several instances of OilAnalysisGasAnalog, named Gas1, Gas2, etc., one for each gas
measurement made on the oil specimen;

e several instance of AnalogValue, named Gas1Value, Gas2Value, etc., one for each gas
measurement made on the oil specimen;

e several instances of TestStandard, named StandardA, StandardB, etc., one for each
standardized test that was performed.

Figure F.2 shows typical message exchanges for an analytic system to obtain these
information objects. The figure shows three business sub-functions:

e ADS (Asset Decision Support), a business sub-function typically implemented by analytics
systems;

¢ MAI|(Maintenance and Inspection), a business sub-function typically implemented by work
manpgement systems;

e AMM (Asset Measurement and Monitoring), a business sub-function typically implemented
by measurement data systems such as data historian and test result datapases.

ADS MAI AMM

T
|
| request(AssetProcedures)

T
|
|
|
|
|
_,  reply(AssetProcedures) |
Dl |
T |
request(Procedures | |
quest( ) > |
|
L reply(Procedures) |
o™ '
U |
|
request(Proc%d ureDataSets) >l

|

|

. reply(ProceLﬁureDataSets)

- T
0O | L
| |
|
request(Measun!ementVaIues) >l

|

|

~ reply(MeasunementValues)
\_ |

¢

S

Figure F.2 — Typical message exchanges for ad-hoc measurements

First, ADS:abtains the list of procedures applicable to the asset of interest from MAI_uking the

AssetProcedures message. From this, ADS identifies the procedure of interest, for which it
obtains the details from MAI, using the Procedures message.

The Procedures message contains details about the measurements, namely the
OilAnalysisGasAnalog instances in this case. ADS uses this reference information to obtain
details of the measurements from AMM, using Measurements message, which also contains
details of the test standards used.

The AssetProcedures message also has the LabTestDataSet information. ADS identifies the
LabTestDataSet corresponding to the procedure of interest and obtain the details of these
LabTestDataSets from AMM, using the ProcedureDataSets message. The information in this
message includes oil specimen information, sample taker information, test lab information,
and reference to MeasurementValue instances. ADS obtains these measurement values from
AMM, using the MeasurementValues message. The MeasurementValues message contains
the actual measured values.
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This particular set of information objects, their naming, and their exchange pattern are only
illustrative. Information objects instantiated in real world cases may vary on the basis of the
specifics of the test, the process involved in collecting specimen, etc. Likewise, the message
exchanges may vary on the basis of the specific use case. But the general pattern with
Procedure, ProcedureDataSet, Measurement, and MeasurementValue classes, as well as the
messages involved in exchanging the information objects associated with this pattern remains
the same. This also holds for other ad hoc measurement approaches such as field tests,
inspections, and surveys.

Examples of field tests are dielectric loss/power factor tests on transformers. For such tests,
there are test plans describing, for instance, between what points measurements are to be
taken: high winding to low winding, high winding to ground, low winding to ground, etc. The

re—tests—inctudes—themeastre Tts—as—w as—the—conditions ter—which the

outcomg
measur¢ments were taken.

O I ao Ul a v cl O11C O atTd

Inspectipn data typically involves the filling out of a form. Examples are substatioh inspections
with a handheld. The data captured could include numerals such as readings from dials,
boolean| such as switch status, and free form text such as the description.of-animal acflivity.

Examplé¢s of surveys are aerial LiDAR surveys of transmission corridors, IR thermography of
substatipn assets, and partial discharge surveys of insulation Systems. The measufements
from suph surveys are typically held in self-contained systems“stch as the LiDAR data in a
GIS, and these systems may have some data processing and)exploration capabilities|built in.
But in g strategic asset management setting, such data-should be made accessible, either
throughlan API or by storing in a filestore, for wider range.of analytics.

F.3 Online measurements

Examples of online monitors are dissolved.\gas analyzers (DGAs) and IEC 61850 infelligent
electronfic devices (IEDs). In addition tothe measurements, such devices also may|provide
quality indications. Furthermore, the device characteristics such as the sensor accufacy are
helpful information as well in terms_of‘assessing measurements from such devices. The object
diagram in Figure F.3 shows theinformation objects instantiated for an illustratiye DGA
monitoring scenario.

StationATxB: DGAOnlineMonitor:
Asset RemoteUnit_
DGA3CalcHierarchy:
CalculationMethodHierarch
DGA1: DGA2: DGA3:
oliAndlysisGasAnalog OilAnalysisGasAnalog OilAnalysisGasAnalog DGA3CalcOrder:
CatertatiomivtetirodOrder
DGAlValue: DGA2Value: DGA3Value: DGA3PeriodicCalc:
AnalogValue AnalogValue AnalogValue PeriodicStatisticalCalculation

Figure F.3 — Objects instantiated for DGA monitoring

Figure F.3 shows the following information objects:

e an instance of Asset, named StationATxB, to describe the details of the transformer asset
that is being monitored;
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an instance of RemoteUnit, named DGAOnlineMonitor, to describe the details of the DGA
online monitoring device that’s on this transformer;

several instances of OilAnalysisGasAnalog, named DGA1, DGA2, etc., one for each type
of DGA measurement made by the monitor;

several instances of AnalogValue, named DGA1Value, DGA2Value, etc., one for each
DGA measurement made by the monitor;

if any of the measurements are calculated, instances of CalculationMethodHierarchy,
CalculationMethodOrder, and StatisticalCalculation, to describe the details of the
calculation.

A few notable aspects of this pattern, in contrast with that for ad hoc measurements, are:

The | Asset-Measurement association is used, since there are no ad hoc ,procedures
exequted. The ad hoc measurements pattern used Procedure-Measuremgnt and
ProgedureDataSet-MeasurementValue associations.

In this pattern, the Measurement instances would have unique_®MeasuremgntValue
counterparts. The same Measurement instance is not typically repeated for [multiple
installations of the same online monitor, since the configuration "ef'the online monitors
could differ at some point in their lifespan.

Figure F.4 shows typical messages involved in exchanging the“information objects pdrtaining
to onling monitoring. ADS (analytic system) gets the measurements associated with an asset
of intergst from AMM (measurement data system), using<the AssetMeasurements miessage.
From thfis it identifies the measurements of interest, details of which are obtained uging the
Measur¢mentDetails message. This message also provides any calculations involvefd in the
measur¢ment and identifying information of the.associated MeasurementValue instances.
ADS thgn uses the MeasurementValues message-to obtain the actual measurement values.

ADS AMM

request(AssetMeasurements)

y — —

reply(AssetMeasurements)
[34 ply
-
i |
request(MeasurementDetails) >
reply(MeasurementDetails)
o i
|
request(MeasurementValues) > |
reply(MeasurementValues)

,D‘

Figure F.4 — Message exchanges for online measurements
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Annex G
(informative)

Analytics models and information exchange

Annex E and Annex F described some of the messages used to obtain asset and
measurement data that analytics need. This annex describes the analytics information that is
provided by the analytics to other systems. There are four key analytics concepts in the
messages supported by this standard, namely:

e analytics: the Analytic class describes the analytic — its kind, scoring methodology, and

the Dacument instance that details the nnnly’rir"

e scor
prod

e heal
heal

e assgt grouping: the AssetGroup class provides the means to group assets upo

anal

(Please

mentionled above.)

Figure

Maintenjance and Inspection (MAI) sub-function, which<could be part of a work mana

system,

relevan Asset Decision Support (ADS) sub-function, which could be part of an
package, to first discover the available analytic(capabilities using the Analytics messa
then ob{ain analytic assessment of specific assets using the AssetAnalytics message.

Figure 6.1 also depicts a second ADS-sub-function, ADS1, which could be part of a j

applicat
case, A
messag

Finally,

create gn AssetHealthEvent, which is communicated using the AssetHealthEvent meg
interested systems —.in“Figure G.1, MAI receives this message, which may be used

prevent

es computed by analytics: the AnalyticScore and its child classes model th
uced from the execution of an analytic;

th events identified by analytics: the AssetHealthEvent class provides)the det
th event identified by the execution of an analytic;

ytic could be executed. This is useful for fleet analytic or feed€r analytic.

see |IEC 61968-11 and IEC 61970-301 for the normative definitions of the

G.1 shows an illustrative analytics information exchange. In this scern

is interested in analytic assessment of.individual assets. The MAI que

on, interested in analytics_of\groups of assets — for instance, fleet analytics
PS1 queries ADS to first discover the available group analytics, using the A
., and then obtain the group assessments, using the AssetGroupAnalytics mes

ve or corrective action.

e Score

hils of a

n which

classes

ario, a
gement
ries the
analytic
ge, and

lanning

L In this
nalytics
sage.

upon the detectiontof a significant asset health event, the analytic package may

sage to
to take
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MAI ADS ADSI1

| get(Analytics) |

T
|
|
|
|
L reply(Analytics) !
< |
U |
| |
get(AssetAnalytics) ! :
|
|
. reply(AssetAnalytics) |
hnl |
< |
[ get(Analytics) !
-
|
reply(Analytics)
T
[ get(AssetGroupAnalytics)
—
reply(AssetGroupAnalytics)

L
|

|
i [Notifiable Condition]:

created (AssetHealthEvents)

q:<

Figure G.1 — lllustrative analytics information exchange
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTEGRATION D'APPLICATIONS POUR LES SERVICES ELECTRIQUES -
INTERFACES SYSTEME POUR LA GESTION DE LA DISTRIBUTION -

Partie 4: Interfaces pour la gestion des dossiers et des actifs

AVANT-PROPOS

La C
compq
objet

de I'dlectricité et de I'électronique. A cet effet, I''EC — entre autres activités — publie deg

intern
public
comitg
partici
I'IEC,
Norm4

Les d
du po
intére
Les P
comm
s'assuy
I'éven
Dans

et réd
région
L'IEC
fourni

bmmission Electrotechnique Internationale (IEC) est une organisation mondiale de pnor
sée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)y L'IH
le favoriser la coopération internationale pour toutes les questions de normalisation dans les

htionales, des Spécifications techniques, des Rapports techniques, des Spécifications acceg
(PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est conf
s d'études, aux travaux desquels tout Comité national de I'lEC intéressé/)par le sujet t
per. Les organisations internationales, gouvernementales et non gouvetnementales, en lia
participent également aux travaux. L'IEC collabore étroitement avec~l'Organisation Internat
lisation (ISO), selon des conditions fixées par accord entre les deux organisations.

pcisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans
5sible, un accord international sur les sujets étudiés, étant donne*que les Comités nationau
Esés sont représentés dans chaque comité d'études.

ublications de I'lEC se présentent sous la forme de recommandations internationales et son
e telles par les Comités nationaux de I'lEC. Tous les effarts raisonnables sont entrepris afin
re de I'exactitude du contenu technique de ses publications; I'|EC ne peut pas étre tenue respo
uelle mauvaise utilisation ou interprétation qui en esft.faite par un quelconque utilisateur final.

ionales. Toutes divergences entre toutes.Publications de I'lEC et toutes publications nati
ales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

nalisation
tC a pour
domaines

Normes
sibles au
iee a des
aité peut
son avec
onale de

a mesure
de I'lEC

agréées
que I'lEC
hsable de

e but d'encourager l'uniformité internationale, les“Comités nationaux de I''EC s'engagent, danf toute la
mesure possible, a appliquer de fagon transparente les*Publications de I'lEC dans leurs publications

ationales
nales ou

elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indgpendants
Esent des services d'évaluation de“conformité et, dans certains secteurs, accédent aux mgrques de

confoimité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de cgrtification

indépg
Tous |

Aucun
mandd
nation
domm
de jug
toute

L'atten
référe
L'atten

aux de I'lEC, pouf tout préjudice causé en cas de dommages corporels et matériels, ou de
age de quelqueqnatdre que ce soit, directe ou indirecte, ou pour supporter les colts (y compri
tice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'l
hutre Publication de I'lEC, ou au crédit qui lui est accordé.

hcées est obligatoire pour une application correcte de la présente publication.
tion est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peu

ndants.
les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.
e responsabilité ne dqit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou

taires, y compris ses)‘experts particuliers et les membres de ses comités d'études et de§ Comités

out autre
b les frais
FC ou de

tion est attirée sur les références normatives citées dans cette publication. L'utilisation de publications

lvent faire
els droits

I'objet

derdroits—de-brevetLU1EC ne-saurait-oire-tenue BOUF raepnneahln de-ne 5as avoi-identifie—de-

de brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61968 a été établie par le comité d'études 57 de I'lEC: Gestion
des systémes de puissance et échanges d'informations associés.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2007. Cette édition
constitue une révision technique.


https://iecnorm.com/api/?name=ff79670e0e6176bfa6c34f7a510581a3

- 176 - IEC 61968-4:2019 © IEC 2019

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

b)

f)
g)
h)

Le textd de cette Norme internationale est issu des‘documents suivants:

suppression des profils de I'édition 1, dont la fonctionnalité a été remplacée par d'autres
parties des normes I[EC 61970 et IEC 61968. En particulier, NetworkDataSet et
ChangeSet ont été remplacés par des normes telles que CDPSM (IEC 61968-13) et par
d'autres actions en cours, telles que la modélisation des modifications. Le profil
Presentation a été remplacé par Diagram Layout Profile (profil de présentations de
schémas) (IEC 61970-453);

révision des profils AssetlList, AssetCatalogue et TypeAssetCatalogue de I'édition 1, pour
les remettre en harmonie avec les cas d'utilisation courants et la derniére version UML du
CIM. Ces profils se basent sur une ancienne version UML du CIM et de nombreuses
classes dans ces profils ne font plus partie des récents modeles UML du CIM;

ajout de plusieurs nouveaux profils pour permettre d'échanger des données 'd'¢tat des
actifp, de résultats analytiques et alertes, d'informations physiques, fonctionnelles gt sur le
cyclé de vie des actifs, ainsi que du fonctionnement des actifs;

annegxes informatives sur la maniere dont le présent document pegut” étre utilisé pour
permettre une gestion stratégique des actifs;

annexes informatives avec des exemples d'illustrations pour I"application du |présent
docyment;

dompine d'application coordonné avec I'lEC 61968-13, le cas échéant;
cas f'utilisation dans le modéele de cas d'utilisation de-l'\EC 62559-2;
tracabilité des cas d'utilisation par rapport aux cas d‘utilisation de I'lEC 62913-2-1.

FDIS Rapport de vote
57/2059/FDIS 57/2074/RVD

Le rappprt de vote indiqué dans le tableau ci-dessus donne toute information sur le vofe ayant

abouti g I'approbation de cette Nofme internationale.

Ce docyment a été rédigé selon les Directives ISO/IEC, Partie 2.

Le com|té a décidé que’ le contenu de ce document ne sera pas modifié avant la [date de
stabilité| indiquée sur“le site web de I'lEC sous "http://webstore.iec.ch" dans les données

relatives au docufment recherché. A cette date, le document sera

reconduit;

SUpprime,

remplacé par une édition révisée, ou

amendé.

IMPORTANT - Le logo "colour inside” qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant une imprimante couleur.
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INTRODUCTION

La série de normes IEC 61968, prise en compte dans son ensemble, définit des interfaces
pour les principaux éléments d'une architecture d'interface pour les systéemes de gestion de
distribution (DMS — Distribution Management Systems). L'IEC 61968-1, Architecture des
interfaces et recommandations générales, identifie et établit des exigences relatives aux
interfaces normalisées basées sur un Modéle d'Interface de Référence (IRM — Interface
Reference Model). Les parties 3 a 9 de I'lEC 61968 définissent des interfaces relatives a
chacune des principales fonctions métier décrites par le Modéele d'Interface de Référence.

Au sens de I'lEC 61968, un DMS (Distribution Management System, systéme de gestion de
distribution) est composé de différentes applications distribuées, permettant a l'entreprise de
distribufion de gérer des réseaux électriques. Ces fonctions incluent la surveillange et la
commande des équipements de fourniture d'énergie, les processus de gestion qui"asqurent la
fiabilité [du systéme, la gestion de la tension, la maitrise de la demande d'énergie, la|gestion
des intgrruptions de service, la gestion des travaux, la mise en relation automatis¢e et la
gestion [des équipements.

Cette s¢rie de normes se limite a la définition d'interfaces et ne dépend pas de la mise en
ceuvre. [ Il assure l'interopérabilité entre différents systémes,plateformes et langages
informatiques. Les méthodes et les technologies utilisées pour réaliser la fonctipnnalité
conformément a ces interfaces sont jugées comme ne relevaht pas du domaine d'application
de ces mormes. Seule l'interface elle-méme est spécifiée dans.ces normes.

Cette partie de I'lEC 61968 a pour but de définir unesnorme pour l'intégration de lafgestion
des dogsiers et des actifs comprenant des systémes d'informations géographiqueg et des
systémds de gestion des risques liés aux actifs, ainsi que d'autres systémes et fonctions
métier relevant du domaine d'application de I'|E€“61968. Le domaine d'application du|présent
document est I'échange d'informations entre les systémes de gestion des dossiery et des
actifs eff d'autres systémes au sein de l'entreprise de distribution d'électricité. Les desgriptions
spécifiqgues des protocoles de communication employés par ces systémes ne reléven{ pas du
domaing d'application du présent document. Bien au contraire, le présent document reconnait
et mode¢lise les capacités générales susceptibles d'étre assurées par des systémes de
gestion [des dossiers et des actifs, y compris la gestion des risques liés aux dctifs, la
planification des actifs et la gestion des actifs en fonction de leur état. De cette maniere, le
présent| document ne sera, pas influencé par la spécification, le développement pt/ou le
déploiement des systémeside gestion des dossiers et des actifs de la génération spuivante,
que ce $oit en utilisantdes’normes ou par des moyens propriétaires.

La sérig¢ des normes IEC 61968 est prévue pour faciliter l'intégration interapplications, par
opposition a lintégration intra-applications. L'intégration intra-application est destinée aux
programmes~diun méme systéme, communiquant habituellement les uns avec les alitres en
utilisant| des intergiciels qui sont intégrés dans leur environnement d'exécution sous-jacent et
tendent|a“étre optimisés pour des connexions proches. en temps réel et synchrones), et des
interrogations/réponses interactives ou des modéles de communication conversationnels.
L'I[EC 61968, en revanche, est prévue pour supporter l'intégration interapplications d'une
entreprise de distribution qui a besoin de relier des systémes disparates existants ou futurs
(applications héritées ou achetées), chacun supporté par des environnements d'exécution
différents. Par conséquent, ces normes d'interface sont appropriées pour les applications
faiblement couplées avec une plus grande hétérogénéité dans le langage, les logiciels
d'exploitation, les protocoles et les outils de gestion. Cette série de normes est prévue pour
supporter des applications qui nécessitent I'échange de données environ toutes les secondes,
minutes ou heures, plutdét que d'attendre un traitement de nuit par lot. Cette série de normes,
qui est destinée a étre mise en ceuvre avec des services d'intergiciel, qui échangent des
messages parmi des applications, complétera mais ne remplacera pas les entrepbts de
données de l'entreprise de distribution, les passerelles de base de données, et les archives
opérationnelles.
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Au sens de I'IEC 61968, un systéme de gestion de distribution (DMS — Distribution
Management System) se compose de différents composants d'application distribués
permettant a I'entreprise de distribution de gérer les réseaux de distribution électriques. Ces
fonctions incluent la surveillance et la commande des équipements de fourniture d'énergie,
les processus de gestion qui assurent la fiabilité du systéme, la gestion de la tension, la
maitrise de la demande d'énergie, la gestion des interruptions de service, la gestion des
travaux, la mise en relation automatisée et la gestion des équipements. Des interfaces
normalisées sont définies pour chaque classe d'applications identifiée dans le Modéle
d'Interface de Référence (IRM — interface reference model), qui est décrit dans I'lEC 61968-1.

Cette partie de I'lEC 61968 comporte les articles présentés dans le Tableau 1.

Tableau 1 — Vue d'ensemble de I'lEC 6196038-4

Article Titre Objet
1 Domaine d'application Le domaine d'application et I'objet du document sont
décrits.
2 Références normatives Documents qui contiennent des stiputations qui, paf

référence dans le texte, constituent des dispositions pour la
présente Norme internationale:

3 Termes et définitions Description de conceptséet de termes importants pqur la
gestion des dossiers et des actifs.

4 Modéles de référence et d'informations |Description de I'approche générale des systémes dp gestion
des dossiers efrdes actifs, du modele de référence,|des cas
d'utilisation, du'modele d'interface de référence, defs
fonctions et des composants de la gestion des dosgiers et
des actifsjdes termes de types de messages et dulmodéle
d'informations statiques.

5 Types de messages pour la gestion des |Types de messages liés a I'échange d'informations|pour les
dossiers et des actifs documents liés a la gestion des dossiers et des acijfs.
Annexe A |Description des verbes des types de Description des verbes utilisés pour les types de mgssages.
messages
Annexe B |Cas d'utilisation Description des cas d'utilisation relevant de la présgnte
norme.
Annexe ¢ |Gestion d'actifs Description d'un exemple de cadre de gestion d'act|fs
s'appuyant sur la présente norme.
Annexe [ |Modéles d'actifs et.échange Description de I'utilisation du CIM pour modéliser lgs actifs
d'informations =.Le cas des modéles représentatifs du service de distribution électrique.

d'instance formels

Annexe H |Modéles d'actifs et échange Exemples de messages liés aux actifs et d'échangs
d'informations d'informations usuels.

[@]

Annexe H |Modéles de mesures d'actifs et échange |Exemples de messages liés aux mesures d'actifs e
dlinformations d'échanges d'informations usuels.

Annexe G “\Modeles d'analyse d'actifs et échange |Exemples de messages liés a I'analyse d'actifs et
d'informations d'échanges d'informations usuels.
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INTEGRATION D'APPLICATIONS POUR LES SERVICES ELECTRIQUES -
INTERFACES SYSTEME POUR LA GESTION DE LA DISTRIBUTION -

Partie 4: Interfaces pour la gestion des dossiers et des actifs

1 Domaine d'application

Cette partie de I'lEC 61968 spécifie le contenu informationnel d'un ensemble de types de

messag
fonction
réseau,
les édit
représe
messag
pertinen

2 Réflérences normatives

Les dod
des exi
s'appliq
s'appliq

IEC 619
systeme
recomm

IEC 619
systeme

IEC 619
systeme
constru

IEC 619
systeme
des con

bs pouvant étre utilisés afin de prendre en charge de nombreuses
nelles liées a la gestion des dossiers et des actifs. La planification d'exter
la copie des données de départ ou d'autres données du réseau entre-les sy
ons de réseau ou de diagramme et l'inspection des actifs sont des” app
ntatives des types de messages définis dans le présent document. Les t
s définis dans les autres parties de I'lEC 61968 peuvent.\@galement
ts dans ces cas d'utilisation.

uments suivants cités dans le texte constituent, pour tout ou partie de leur g
gences du présent document. Pour les références datées, seule [I'éditig

he. Pour les références non datées, la dernjere édition du document de r¢

e (y compris les éventuels amendements)

68-1:2012, Intégration d'applications‘ pour les services électriques — |In
pour la gestion de distribution® — Partie 1. Architecture des interfd

andations générales

68-3:2017, Intégration d'applications pour les services électriques — In
pour la gestion de la distribution — Partie 3: Interface pour I'exploitation du ré:

68-6:2015, Intégration d'applications pour les services électriques — In
pour la gestion\de distribution — Partie 6: Interfaces pour la maintenang
btion

68-9:2013¢ ~Intégration d'applications pour les services électriques — In
pour la-gestion de distribution — Partie 9: Interface pour le relevé et la cof
ptedrs

nctivités
sion du
stémes,
ications
pes de
s'avérer

ontenu,
n citée
férence

terfaces
ces et

erfaces
beau

ferfaces
e et la

ferfaces
nmande

IEC 61

bo-11:2UTo, Integration d-applications pour les services electriques — In

terfaces

systeme pour la gestion de distribution — Partie 11: Extensions du modéele d'information
commun (CIM) pour la distribution

IEC 61968-100:2013, Intégration d'applications pour les services électriques — Interfaces
systeme pour la gestion de distribution — Partie 100: Profils de mise en ceuvre

IEC 61970-301:2016, Interface de programmation d'application pour systeme de gestion
d'énergie (EMS-API) — Partie 301: Base de modéle d'information commun (CIM)

IEC 62361-100:2016, Gestion des systémes de puissance et échanges d'informations
associés — Interopérabilité a long terme — Partie 100: Mapping des profils CIM avec le plan

XML
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IEC TR 62361-103:2018 Power systems management and associated information exchange —
Part 103: Standard profiling (disponible en anglais seulement).

ISO 55000:2014, Gestion d'actifs — Apergu général, principes et terminologie
ISO 55001:2014, Gestion d'actifs — Systemes de management — Exigences

ISO 55002:2014, Gestion d'actifs — Systémes de management — Lignes directrices pour
I'application de I''SO 55001

3 Termes et définitions

Aucun terme n'est défini dans le présent document.

L'ISO ef I'lEC tiennent & jour des bases de données terminologiques destinées*a étre (tilisées
en normalisation, consultables aux adresses suivantes:

o |EC [Electropedia: disponible a I'adresse http://www.electropedia.arg/
e |SO|Online browsing platform: disponible a I'adresse http://www-iso.org/obp

4 Modgdéles de référence et d'informations

4.1 Généralités

Les typés de messages définis dans le présent document reposent sur un découpage|logique
des acfivités fonctionnelles et des composants du DMS appelé Modéle d'Interface de
Référence de I'lEC 61968. Le contenu des “types de messages repose sur un |[modéle
d'informfations statiques afin de garantir laseohérence des noms de champs et des types de
données. Chaque type de message est defini comme un ensemble de champs copiés|a partir
des classes du modéle d'informations de I'lEC 61968-11 et de I'lEC 61970-301. Cette
définition des messages est conforme™a I'lEC 62361-100 et a I'lEC 62361-103. En patrticulier,
le modélle contextuel est élaboré a-partir du modele canonique présenté par I'lEC 61968-11 et
I'lEC 61970-301, et le modéle syntaxique/de profil est généré sous la forme d'un plan XSD.

Les types de messages/définis dans le présent document sont destinés a satisfaire a une
majorit§ d'applications usuelles. Dans certaines mises en ceuvre particulieres de projet, il
peut s'gvérer souhaitable de modifier I'ensemble des champs a l'aide d'une méthodologie,
telle que celle décrite dans I'lEC 61968-1.

4.2 Modete'de référence

421 LGénéralités

Les schémas représentés de la Figure 1 a la Figure 3 servent de modéle de référence et
donnent un exemple des composants logiques et des flux de données relatifs a la présente
Norme internationale. Ces schémas décrivent les flux entre les composants du modéle de
référence. Les nombres entre parenthéses donnent les liens vers les définitions des flux.
L'architecture de référence refléte plusieurs composants logiques (potentiellement réalisés en
tant que systémes ou sous-systémes) qui font partie de la gestion des dossiers et des actifs
ou qui y sont liés par le besoin d'échanger des informations. Les composants logiques
présentés sont les suivants:

a) surveillance de I'exploitation du réseau (NMON — Network Operation Monitoring);
b) surveillance et mesure des actifs (AMM — Asset Monitoring and Measurement);
c) assistance a la décision en matiére d'actifs (ADS — Asset Decision Support);

d) inventaire du réseau et des postes (EINV — Substation and Network Inventory);
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e) inventaire géographique (GINV — Geographical Inventory);
f) maintenance et inspection (MAI — Maintenance and Inspection);
g) programmation et répartition du travail (SCHD — Work Scheduling and Dispatching).

Les flux de données sont découpés en trois schémas, chacun d'eux décrivant le flux de
données relevant d'un domaine important de la présente norme. La Figure 1 représente les
flux de données relevant des Actifs, tels que les informations relatives a leur cycle de vie, leur
emplacement, leur propriétaire, les informations de la plaque signalétique et les informations
sur le modéle. La Figure 2 représente les flux de données relevant des Mesures, tels que les
procédures portant sur des actifs ou des mesures effectuées sur ces derniers, ainsi que les
valeurs correspondantes des jeux de données et des mesures. La Figure 3 représente les flux
de données relevant des Analyses, tels que les descriptions d'une analyse et les résultats

obtenus| par une analyse.
8] (
N
(8]
1,23,
4,5, 8]
“— AM-EINV AM-GINV
(7]
I
|
N !
RAsset Related Messages
[1] AssetList — List of availabledssets [5] AssetDetail — Detailed information about
[2] AssetCatalogue — Information specific assets
about a manufacturer’s madel [6] AssetHistory — Asset change history log
[3] TypeAssetCatalogus™ Information [7] AssetWorkHistory - Work history
about a type of asset information for an asset
[4] AssetTemplate~ Compaosition of an [8] AssetPSRDetails - Information about the
asset in tepmR0f its components network state of an asset
Anglais Francgais
Aspet Related Messages Messages liés aux actifs
[1]|AssetList — List of available assets [1] AssetList — Liste des actifs disponibles
A thfermeatiorabeuta 214 thfermeations—surte-modele

(2]

manufacturer's model

1O otal
SStrcatarogut

EYay-e |
Zr7eSSttroatarogue

d'un constructeur

[3] TypeAssetCatalogue — Information about a
type of asset

[3] TypeAssetCatalogue — Informations sur un
type d'actif

[4] AssetTemplate — Composition of an asset in
terms of its components

[4] AssetTemplate — Composition d'un actif en
composants constitutifs

[5] AssetDetail — Detailed information about
specific assets

[5] AssetDetail — Informations détaillées sur des
actifs spécifiques

[6] AssetHistory — Asset change history log

[6] AssetHistory — Journal historique des
modifications d'un actif

[7] AssetWorkHistory — Work history information
for an asset

[7] AssetWorkHistory — Informations sur
I'historique de fonctionnement d'un actif

[8] AssetPSRDetails — Information about the
network state of an asset

[8] AssetPSRDetails — Informations sur I'état d'un
actif au sein du réseau

Figure 1 — Présentation de flux de messages liés a un Actif



https://iecnorm.com/api/?name=ff79670e0e6176bfa6c34f7a510581a3

- 182 —

[9,10, 11,
12,13,

AM-ADS

(9, 10, 12
-

[9, 10]

Measurements Related Messages

[9] AssetProcedures — Procedures that apply to an assaf

[10] Procedures = Details of procedures and the assetsto which they apply
[11]) ProcedureDataSets — Information about data(sets produced by procedures
[12] AssetMeasurements — Measurements perfajfing to an asset

[13] MeasurementDetails — Detailed informatidon about measurements
[14] MeasurementValues — Measurementvalues

Anglais

Frangais

Me

asurements Related Messages

Messages liés a des mesures

)

an

AssetProcedures — Procedures that apply to
asset

[9] AssetProcedures — Procédures qui
s'appliquent a un actif

(10
as

] Procedures — Details of procedures and the
ets to which they apply

[10] Procédures — Détails de procédures et les
actifs auxquels elles s'appliquent

[11
sef

] ProcedureDataSets — Information about data
s produced by procedures

[11] ProcedureDataSets — Informations sur deg
jeux de données produits par des procédures

[12
pe

] AssetMeasurements-=— Measurements
taining to an asset

[12] AssetMeasurements — Mesures concernary
un actif

13
ab

] MeasureméntDetails — Detailed information
but measurements

[13] MeasurementDetails — Informations
détaillées sur des mesures

(14

] MeasurementValues — Measurement values

[14] MeasurementValues — Valeurs de mesure

Figure 2 — Présentation de flux de messages liés a des mesures
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(171} | (15, 16, 17]

AM-EINV AM-GINV
16, 18/™ 17, 18]
[16, 18] p 'T
[16]
(16, 18]
¥
| e,

Analytics Related MessSages

[15] Analytics — Information about an analytic

[16] AssetAnalytics — The various analytic sgdres for assets
[17] AssetGroupAnalytics — Informationabout assets groupings and their 4cores
[18] AssetHealthEvents — Analytic-ideatified health events for an asset

Anglais Frangais
Anplytics Related Messages Messages liés a des analyses
[19] Analytics — Information aboutan analytic [15] Analyses — Informations sur une analyse
[14] AssetAnalytics — The various analytic scores | [16] AssetAnalytics — Les différents résultats
for|assets d'évaluation analytique pour des actifs
[17] AssetGroupAnalytics’— Information about [17] AssetGroupAnalytics — Informations sur dgs
assets groupings and‘their scores regroupements d'actifs et leurs résultats

d'évaluations quantitatives

[18] AssetHealthEvents — Analytic-identified [18] AssetHealthEvents — Evénements
health events-for an asset concernant I'état de santé d'un actif et identifigs

par des analyses

Figure 3 — Présentation de flux de messages liés a des analyses

Les 4.2.2 a 4.2.8 décrivent les composants logiques qui participent aux flux de données
présentés.

4.2.2 Surveillance de I'exploitation du réseau (NMON - Network Operation
Monitoring)

Donne les moyens de superviser la topologie d'un poste principal (état du disjoncteur et de
I'interrupteur) et le statut des appareils de commande. Fournit également aux services
électriques le moyen de gérer la connectivité de réseau et les conditions de charge. Permet
également de localiser les réclamations téléphoniques des clients et de superviser
I'emplacement des équipes de terrain.


https://iecnorm.com/api/?name=ff79670e0e6176bfa6c34f7a510581a3

- 184 — IEC 61968-4:2019 © IEC 2019

4.2.3 Surveillance et mesure des actifs (AMM - Asset Monitoring and Measurement)

La surveillance et la mesure des actifs comprennent l'inspection, les essais, la mesure et la
surveillance des actifs afin de comprendre, d'évaluer et de gérer leur état et leurs
performances.

4.2.4 Assistance a la décision en matiére d'actifs (ADS — Asset Decision Support)

L'assistance a la décision en matiere d'actifs comprend la définition de la stratégie et des
priorités, la planification de la stratégie de maintenance, la gestion des risques, la gestion des
programmes et la prise de décisions. L'aspect central de |'assistance a la décision en matiére
d'actifs repose sur des analyses. Elle pilote I'état, la configuration, les performances, les
colts de_fonctionnement et la flexibilité de la base installée dans le but d'une valorisation

maximale.

4.2.5 Inventaire du réseau et des postes (EINV — Substation and Network InveJtory)

Les postes électriques et les actifs de réseau qu'une entreprise de distribution possede, ou
dont elle a la responsabilité Iégale, et dont elle tient un registre précis’articulé autoyir d'une
hiérarchie d'actifs prenant en charge des fonctions de gestion d'actifs;avancées.

4.2.6 Inventaire géographique (GINV — Geographical Inventory)

Gestion|de données géospatiales, qui fait généralement appet’a une technologie informatique
graphiglie pour la saisie, la sauvegarde et la mise a joufr des informations graphique$ et non
graphiglies. Les descriptions géographiques et les_éléments de données non graphiques
associég pour chacune des entités sont généralement sauvegardés sous une forme|ou une
autre d'entrepdt de données. Les représentations“graphiques sont référencées a I'ajde d'un
systemg de coordonnées relatif aux emplacements situés a la surface de la Tefre. Les
informalions de l'entrep6t de données peuvent faire I'objet de requétes et s'afficher sur la
base des attributs graphiques ou non graphigues des entités.

4.2.7 Maintenance et inspection(MAI — Maintenance and Inspection)

Interverjtion comprenant des activités d'inspection, de nettoyage, de réglage, ou p'autres
serviceq des équipements pourieur permettre d'améliorer leurs performances ou d|étendre
leur dunée de vie utile. Latwidange d'huile réguliere et la réfection de la peinture gont des
exemplgs types de travaux‘de maintenance. Les examens des poteaux, des tranchéeg ou des
postes gont des exemples“d'inspection.

4.2.8 Programmation et répartition du travail (SCHD — Work Scheduling and
Dispatching)

La programmation et répartition du travail permet, pour une étendue de travaux |[définie,
d'affecterlés re : ires e ' i

4.3 Modéle d'Interface de Référence

L'objet de cette norme n'est pas de définir les applications et les systémes qu'il convient que
les fournisseurs proposent. Il est prévu qu'une application concrete (physique) offre la
fonctionnalité d'un ou plusieurs composants abstraits (logiques) énumérés dans cette norme.
Ces composants abstraits sont regroupés par les fonctions métier du Modéle d'Interface de
Référence.

Dans le présent document, le terme "composant abstrait" fait référence a la partie d'un
systéme logiciel qui prend en charge une ou plusieurs des interfaces définies dans les
normes IEC 61968-3 a -9. Cela ne signifie pas forcément qu'un logiciel compatible soit fourni
sous forme de modules séparés ou sous forme de systéme unique.
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L'IEC 61968-1 décrit des services d'infrastructure communs a tous les composants abstraits,
alors que les IEC 61968-3 a -9 définissent les détails des informations échangées pour des
types de composants abstraits spécifiques.

L'IEC 61968 définit ce qui suit:

a) une infrastructure interapplications est compatible si elle fournit des services définis dans
I''EC 61968-1 pour prendre en charge au moins deux applications ayant des interfaces

com

patibles avec I'lEC 61968-3 & -9;

b) une interface d'application est compatible si elle prend en charge les normes d'interface
définies dans les IEC 61968-3 a -9 pour les composants abstraits correspondants définis
dans le Modeéle d'Interface de Référence.

Il est s¢
compos
applicat
abstrait
présent
de fonc
entre de
cette ap

44 (@

Il convig
émis et
(DMS).
prévu
utilisate
énumér

bnts applicables énumérés sous les composants abstraits. Il n'est pas demand
5 de la méme sous-fonction métier ou de la méme fonction mgtier. Alors
fions métier différentes, elle définit parfois également des informations éch

s composants d'une fonction métier unique lorsqu'une forte demande du marg
titude a été constatée.

estion des dossiers et des actifs

nt de noter que les types de messages définis dans le présent document peuy
recus par tout type de composant au sein_.d'dn systéme de gestion de dis

urs types de ces informations comprennent notamment les autres com
bs dans I'lEC 61968-1.

ulement demandé a une application de prendre en charge les normes d'intetfpce des

é a une

on de prendre en charge des interfaces demandées par d'autres” comjposants

que le

document définit essentiellement les informations échangées entre des comjposants

angées
hé pour

ent étre
ribution

Le Tableau 2 présente ces fonctions et desycomposants abstraits types, dont il est
u'ils soient des producteurs d'informations pour ces types de messages. Les

posants
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Tableau 2 — Fonctions métier et composants abstraits

Fonctions métier

Sous-fonctions métier

Composants abstraits

(AM)

Gestion des dossiers et des actifs

Inventaire du réseau et des postes
(EINV)

Caractéristiques des équipements

Modéle de connectivité

Ecran de poste

Base de données de télécommande

Inventaire géographique (GINV)

Représentations de réseau

Cartes géographiques

Gestion de l'inventaire général (CIM)

Inventaire des actifs non électriques

Inventaire des matériels

Inventaire des véhicules

Assistance a la décision en matiere
d'actifs (ADS)

Stratégie de maintenance

Planification du ¢cycle de vie

Analyse centrée sur la fiabilité

Normes‘d'ingénierie et de cqnception

Normes de conformité et gegtion des
reglementations

Mesures de performances

Gestion des risques

Gestion environnementale

Systémes d'aide a la décision

=4

Valeurs nominales de coura
thermique des équipements fde
réseau et des lignes

Eléments déclenchant des
interventions de maintenanc

w

Groupes de maintenance dep actifs
(listes)

Historique des défaillances ¢'actifs

Performances financiéres dgs actifs

Allocation budgétaire

Surveillance et mesure des actifs
(AMM)

Gestion des données des séfries
temporelles et des séries
d'événements

Gestion des informations de
laboratoire

Gestion des informations dessai des
actifs

Configuration de sécurité et journaux
des événements

Visualisation des informations
destinées aux équipes de terrain

Gestion de conformité et rapports

5 Types de messages pour la gestion des dossiers et des actifs

5.1

Généralités

Un certain nombre de conventions générales relatives aux définitions de messages données
dans le présent document sont présentées ci-aprés:
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Les objets sont identifiés par mRID et une multiplicité de membres Name.name est héritée
d'ldentifiedObject. Les systémes en transaction peuvent faire appel a I'un des attributs ou
aux deux pour identifier de maniére unique les objets échangés.

Plusieurs classes de CIM ont un membre appelé "type" qui fournit une description en
chaine de caractéres d'une instance de la classe. Certaines classes de CIM (comme
Asset) ont également un membre énuméré appelé "kind". 1l s'agit d'un ajout récent destiné
a améliorer l'interopérabilité. Les messages du présent document qui intégrent de telles
classes comprennent a la fois les membres "type" et "kind". En cas d'indisponibilité d'une
valeur appropriée pour "kind", les systémes en transaction peuvent faire appel a la valeur
"autre" pour "kind", afin d'indiquer qu'il convient d'utiliser la description en chaine de
caractéres dans l'attribut "type".

Les attributs des Phs\rgpc utiles des messages saont tous facultatifs 1l appnrﬁ nt aux
systémes en transaction de mettre en ceuvre la logique nécessaire aux champs €xigés.

Un certain nombre de réflexions générales relatives aux définitions de messages données

dans le présent document sont présentées ci-apreés:

5.2

5.2.1 Généralités

les plans XML sont conformes a I'lEC 62361-100 et a I'lEC 62361-103(-et ont été ¢laborés
ave¢ CIMTool7;

la description schématisée des plans, représentée a la Figure(5; a la Figure 7, et¢., a été
réalisée sous XMLSpy2 & partir du plan XML;

les exemples d'occurrence XML, comme ceux décrits aux“Articles 5.2.3, 5.3.3, ¢tc., ont
été générés sous XMLSpy a partir du plan XML.

Messages AssetList

Un mespage AssetlList peut contenir la liste des actifs assurant un service de distributjon. Les
objets Asset récupérés ne contiennent que“des informations d'identification, commeg¢ mRID,
nom et type. Il convient que le message-AssetDetail soit utilisé pour obtenir des informations

préciseg sur des objets Asset présentant un intérét spécifique.

5.2.2 Applications

Le mespage AssetlList a paur-but d'obtenir une liste de tous les actifs disponibles gans un
systémd. Par exemple, umsystéme inventaire des postes peut disposer d'informations|sur des
actifs d¢ type poste. Lées fonctions de planification et d'analyses qui s'intéressent a yn sous-
ensemble spécifique‘des actifs, comme les transformateurs de puissance, peuvent utiliser ce
message pour obtenir la liste de tous les objets Asset dans le systéme inventaire des|postes.
Les fonftions de )planification et d'analyse peuvent alors employer d'autres messades, tels
qu'AssefTemplate et AssetDetail pour obtenir plus d'informations sur les objets Asset gui sont
identifies gn-tant que transformateurs de puissance. Pour résumer, ce message est destiné a
étre ung ‘simple requéte visant a obtenir la liste des actifs disponibles, de sorte| que le
systéme récepteur puisse identifier un sous-ensemble des actifs disponibles en vue d'autres
investigations. Un exemple d'échange AssetlList est représenté a la Figure 4, ou AM-ADS
demande et obtient une AssetList provenant de AM-EINV.

2

CIMTool est I'appellation commerciale d’'un produit distribué par Langdale Consultants. Cette information est
donnée a lintention des utilisateurs du présent document et ne signifie nullement que I''EC approuve ou
recommande I’emploi exclusif du produit ainsi désigné. Des produits équivalents peuvent étre utilisés s’il est
démontré qu’ils conduisent aux mémes résultats.

XMLSpy est l'appellation commerciale d’un produit distribué par Altova. Cette information est donnée a
I'intention des utilisateurs du présent document et ne signifie nullement que I'lEC approuve ou recommande
I’emploi exclusif du produit ainsi désigné. Des produits équivalents peuvent étre utilisés s’il est démontré qu’ils
conduisent aux mémes résultats.
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AM-ADS AM-EINV

get(Assetlist)

reply(AssetList)

S —
L ———

Figure 4 — Echange de messages AssetList

5.2.3 Format du message

La Figufe 5 représente le format de message utilisépour obtenir une AssetList d'un systéme
qui dispose d'une base de données d'objets AsSet. Le systéme qui répond retourng la liste
d'objets| Asset, identifiés par leur mRID et/ou®leur nom. De plus, I'attribut "kind" (quj est un
choix dans une énumération d'actifs) ou l'atttibut "type" (qui est une description en chaine de
caractéfes de ce qu'est I'actif) de Il'actif’peuvent étre inclus. En cas d'indisponibili{é d'une
classifidation de I'actif (comme PowerFransformer) dans I'énumération, une valeur "adtre" est
généralgment utilisée pour I'attribut "kind", afin d'indiquer qu'il convient d'utiliser a la place la
descripffon contenue dans l'attribut f'type".

| meassewid © o _i
: e T
| e |
| | -4 ki | :
Assetliot B TS miAsset ET (o B3 Foope : |
N o | - iSsEsEsmscecenec .
| el ; ——
| | : | mi:Hame | | |
L. -E _;1;:-Il-a-|';1_-3=_5‘._ | ————— = mn:name |
| e milame N = I
| | a.. o | _____ 1 |
|- _ e _I |
___________________ —

Figure 5 — Format de message AssetList

L'exemple qui suit est un exemple XML pour un AssetList.
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<?xml version="1.0" encoding="UTF-8"?>
<m:AssetList xmIns:m="http://iec.ch/TC57/2007/profile#"

xmins:x

si="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:type>twoWindingTransformer</m:type>

</m:Asset>

<m:Asset>

</m:Asset>
</m:AsdetList>

5.3 Messages AssetCatalogue

5.3.1

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

Généralités

Un Ass¢tCatalogue est une collection d'informations concernant/des types de produifts et de

matériels disponibles, qui servent a construire ou a installer des actifs, a les mainte
les expl

ainsi qu

5.3.2

e les informations signalétiques AssetIinfo quile concernent.

Applications

nir ou a

oiter. Chaque article de catalogue concerne un produit spécifique disponible auprés
d'un conmstructeur spécifique. Un message AssetCatalogue‘peut contenir des informa
référend

ions de

e telles que drawingNumber et modelNumbergsuf un ProductAssetModel spgcifique,

Le mesgage AssetCatalogue sert a échangerdes informations sur le catalogue des actifs. Les

applicat
a long

mainten

concern,

et le caflalogue des modeéles de_produit approuvés de I'organisation sert de base a la
décisior]

au choi
exigenc

l:nce peut interroger le catalogue pour trouver un modéle de produit s
5. Dans une planificationa-long terme, un projet peut avoir un ensemble d'e

ons contiennent, par exemple, le\remplacement d'actifs génériques et la planfification
erme. Alors qu'elle est en train d'installer des actifs, une personne chargde de la

écifique
igences
brise de

s. Un ingénieur ou wn-.analyste interroge le catalogue et applique les régles telatives

afin d'identifier dles* articles du catalogue qui ont des spécifications satisfaigant aux
s du projet. Lfinterrogation et I'obtention par un systéme d'analyse des aqtifs des
informalions de catalogle souhaitées, comme le montre la Figure 6, sont des app
courantgs de ce message.

ications
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AM-ADS AM-EINV

get(AssetCatalogue)

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

Figure 6 — Echange de messages AssetCatalogue

5.3.3 Format du message

La Figyre 7 montre le format de la charge utile du message, utilisé pour obtgnir des
informations AssetCatalogue. La charge utilexdu” message est constituée d'une mudltiplicité
d'objets| ProductAssetModel. En plus des attributs de ProductAssetModel, le messajge peut
également contenir la liste des objets Asset qui correspondent au modele de produit. La
Figure 8 représente I'élément Asset. Eniplus d'identifier les informations, des informations
d'état tdlles qu'inUseState et lifecycleState peuvent étre fournies, de maniére qu'un systéme
de requptes puisse identifier si, parlexemple, I'actif est un article d'inventaire disponible pour
I'installgtion.

La charge utile du message. peut également contenir des informations signalétiqugs d'une
classe fllle d'Assetinfo_a laquelle le ProductAssetModel est associé. La Figure 9 représente
les infgrmations signalétiques relatives a une section de barre omnibus. La F|gure 10
représente I'élément™'PowerTransferinfo. Alors que les autres éléments fils Assetinfo
contiennent les attributs de I'élément, PowerTransformerinfo a une structure unique en ce
qu'il coptient .une multiplicité d'éléments TransformerTankInfo, qui a leur tour peuvent
comprendresune multiplicité d'éléments TransformerEndIinfo.

Le message ProductAssetitodet—peut—€gatement—contenitte—CatatogAssetTypeTelatif au
ProductAssetModel. La Figure 11 représente I'élément CatalogueAssetType. Ce
CatalogueAssetType est le type de produit générique correspondant aux objets
ProductAssetModel fonctionnellement équivalents. Ces informations peuvent servir a trouver
des modeéles de produit équivalents, en utilisant le message TypeAssetCatalogue décrit
au 5.4.

De plus, le message ProductAssetModel peut contenir des informations sur le constructeur
(Manufacturer), qui sont représentées plus précisément a la Figure 12.
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Nt

| m:Mame |

H
H
Ve =
L-24 m:Mames == Cm:name |
______ T
0o |

=

(2

H

r-- mASset
H S i
1

D= hE TN,

0.

—| m:BusharSectioninfo

m:Bushinginfo
m:Cablelnfa

—| m:ConcentricheutralCablelnfo

—| m:InterrupterUnitinfa

—| m:OperatingMechanisminfo

—| m:PawerTransfarmerinfo

—| m:ShuntCompensatorinfo

m: Switchinfo
m:TapChangerinfa

—| m:TapeShisldCablelnfo

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

Figure 7 — Format de message AssetCatalogue
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m:ldentifiedObject (extension)

T

1
| m:Mame |
'''''''''''''''''' - '-_-.'_I
o | _
— |
.---:Em:inUseState !
o = T
L-TmlifecyclaState E
Figure 8 — Message AssetCatalogue: élément‘Asset
m:ldentifiedObject (extengm _i
| r-aommRID |
| : |____\ _____ 1
. e ! e
(Elusharﬁectmnlnfﬂ EH CEH |m:|‘-|3m.—'e | |
| :---i m:Mames ——— =m:name | |
'''''''''''''''''' -l ';'_l |
| o L |
e ]
- m-ratedCurrent :
: i “easssssssssasiss
L-“mratedvaoltage !
Figure 9 — Message AssetCatalogue: élément BusbarSectioninfo
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midentifiedOblect (extensiory _i
} D |
(Powertranstomernto (=B .
| L { T Names BH{=—H | |
[ ianss
| vl P —— 2 |
o J

B —
m:TransfarmerTankinfa

—E—)El—l m:TransformerTankinfos E@ m:TransformerEndinfos E‘—I—E—E-;-
1. | To | i
| |
| |
| |
| !
|

midentifiedObjeg@extension) | B _i
| LY |
(Cotsporsmatios G171 mane ||
| L4 i Names EFH=—EHFrname]] | |
'''''''''''''''''' =1
| 0..c0 |. _____ ] |
I T

:—--EEm:I-:ind

L Fmtype |

Figure 11 — Message AssetCatalogue: élément CatalogAssetType
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- m:electronicAddress

IManufacture

= == m:Qrganisation [

n-lacalNumbef ‘| |
-

________ |

Figure 12 — Message AssetCatalogue: élément Manufacturer
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L'exemple qui suit est un exemple XML pour un AssetCatalogue. Il comprend le modéle et les
informations sur les caractéristiques assignées d'un disjoncteur.

<?xml v

ersion="1.0" encoding="UTF-8"?>

<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:breakingCapacity>50000</m:breakingCapacity>

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

<m:ratedimpulseWithstandVoltage>1050000</m:ratedimpulseWithstand\oltage>

</

<m:ratedInterruptingTime>3</m:ratedInterruptingTime>
<m:ratedVoltage>253000</m:ratedVoltage>
</m:SwitchInfo>
m:ProductAssetModel>

</m:AsgetCatalogue>

5.4 Messages TypeAssetCatalogue

5.4.1

Généralités

Un megsage TypeAssetCatalogue peut obtenir desi.données pour un ensemble de types

d'actifs

assurant un service de distribution. Il s'agitd’un ensemble d'informations relat

types dénériques d'actifs pouvant étre utilis€s pour la conception, ['analyse,

b~

Catalog
particuli

er, mais le message peut comporter*des références a des ProductAssetMo

décrivent des versions spécifiques ~d'un constructeur donné et associ§

Catalog

5.4.2

Le mes|
applicat
explora

LleAssetType.

Applications

sage TypeAssetCatalogue sert a échanger des modéles d'actifs génériqu

oire, un modéle_d'actif générique peut étre utilisé au départ, pour étre

ves aux
etc. Le

AssetType dans un message TypeAsseiCatalogue n'est pas associé a un constructeur

dels qui
es au

ps. Des

ons possibles sont;\par exemple, la conception et I'analyse. En phase de conception

ensuite

remplacé par des informations de modéle spécifiques du produit a mesure que la conception
progresse. En phase d'analyse, un modele d'actif générique peut étre utilisé p
ébauchg d'analyse.exploratoire. Dans ces deux cas, le modele générique pour I'actif ¢
peut étre obtenu~a partir d'un systéme gardien. L'interrogation et I'obtention par un
d'analyde désjactifs des informations de TypeAssetCatalogue souhaitées, comme le m
Figure 13,6ont des applications courantes de ce message.

bur une
bncerné
systéme
ontre la
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AM-EINV

5.4.3

La Fig
TypeAs
Catalog

-

ure 14 montre

Format du message

reply(TypeAssetCatalogue)

e ——— - - ———— e — — —— — — — ]

format de-l*message
setCatalogue. La charge utile dusmessage est constituée d'une multiplicité
leAssetType. En plus des attributs de CatalogueAssetType, la charge ut

L

Figure 13 — Echange de messages.TypeAssetCatalogue

obtenir des

infor

également contenir des informations signalétiques pour le CatalogueAssetType sous

de class
peut co
associé

mations
d'objets
le peut
a forme

es filles AssetInfo telles-que BusbarSectionIinfo et BushingInfo. De plus, le nhessage
htenir une référence aux ProductAssetModels auxquels le CatalogueAssetT

ype est
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m:TypeAssetCatalogue

m:Bushinglnfa
m: Cablelnfa

—| m:ConcentricMeutralCablelnfo

m:InterrupterUnitinfa

—| m:OperatingMechanisminfo

L3 EH
it
_E:BI e —' m:PowerTransformerinfo
: 7
—| m:ShuntCompensatorintd
<~/

m:Switchinfa

m:TapChanggfinfa
m: TapeShieldCablainfa

Figure-14 - Format de message TypeAssetCatalogue

L'exemple qui suit estwun exemple XML pour un TypeAssetCatalogue.

<?xml version={10" encoding="UTF-8"?>

<m:TypeAssetCatalogue xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:nf="http://iec.ch/TC57/2007/TypeAssetCatalogue#"
xsi:schgmakocation="http://iec.ch/TC57/2007/TypeAssetCatalogue#

TypeAssetCatalogue.xsd">
<m:CatalogAssetType>
<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 Messages AssetTemplate
5.5.1 Généralités

Un message AssetTemplate contient des données relatives a la composition logique et
informative d'un type (kind) d'actifs particulier. Ce message contient les objets d'informations
qui comprennent I'actif et les relations des objets d'informations les uns avec les autres. Ce
message a pour but de décrire la fagon spécifique dont les classes AssetContainer-Asset
imbriquées indéfiniment ont été utilisées pour décrire un bien assurant un service de
distribution spécifique. Cela révéle au systeme demandeur, par exemple une analyse qui
évalue I'état du bien en question, la hiérarchie des objets pour ce bien, c'est-a-dire les objets
d'informations qui peuvent étre disponibles pour les différents composants du bien et
comment ils sont en relation les uns avec les autres.

5.5.2 Applications

Le mesgsage AssetTemplate sert a trouver les composants formant le modéle ‘d'informations
d'un type (kind) d'actifs. Généralement, il est prévu que ce modele d'inférmations refléte la
composijtion logique d'un bien. Par exemple, un disjoncteur au SF6 a¢uve mise a|la terre
peut comprendre une cuve, six traversées, trois interrupteurs et un mécanisme de mapceuvre.
Chacun|de ces composants peut étre modélisé sous forme de classe-Asset ou de cldsse fille
Asset. le message AssetTemplate pour ce type (kind) d'actif rénvoie alors les objefs Asset
relevani de ces composants et indique comment ils s'associentles uns aux autres,|c'est-a-
dire lesquelles des classes Asset/classes filles Asset s'associent avec quelles autres|classes
Asset/classes filles Asset, et a quel objet le Medium est associé, le cas échéant.

L'interrdgation et I'obtention par un systéme d'analyse des actifs de la composition et de la
hiérarchie des objets du type d'actifs en cours d'évaluation sont des applications courgntes de
ce message. Comme le montre la Figure 15, uhRsystéme d'analyse des actifs interroge un
systém¢g d'inventaire du réseau et des postes afin d'obtenir les objets d'informations
comprenant un type d'actif particulier et la relation qui existe entre ces actifs.

AM-ADS AM-EINV

get(AssetTemplate)

reply(AssetTemplate)
s A —.

Figure 15 — Echange de requétes AssetTemplate

Une autre application pour ce message est la création par un systéme d'analyse des actifs de
la composition et de la hiérarchie des objets d'un type d'actif. Comme le montre la Figure 16,
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un systéme d'analyse des actifs, qui peut étre incorporé a un logiciel de conception, donne a
un systéme d'inventaire du réseau et des postes les objets d'informations comprenant un type

d'actif p

articulier et la relation qui existe entre ces actifs.

Des hiérarchies d'objets sont données a titre d'information a I'Annexe D pour un certain

nombre

d'actifs usuels.

AM-ADS AM-EINV

5.5.3

Les Fig
objet Ag
objets A
objets

AssetTd
uniques
Moving(

Le mes
actifs de

create(AssetTemplate)

created(AssetTemplate)

e - — ——————— a2 ]

T T
| |
| |
| |
| |
| |
| |
| |
| |
| |

Figure 16 — Echange dé création de modéles d'actifs

Format du message

ire 17, Figure 18 et Figure 19 représentent le format de message AssetTemp
setContainer de niveau racine, comme l'indique la Figure 17, peut obtenir
ssetContainer de maniere imbriquée, avec la description hiérarchique aboutisg

mplate. La Figure 18 représente les éléments de disjoncteur avec les assdg
telles quesles extrémités Bushing connectées aux extrémités FixedCo
Contact d'ufie InterrupterUnit.

bage _AssetTemplate peut servir a décrire le modéle d'objets d'informations p
complexité variée:

ate. Un
d'autres
ant aux

Asset. La Figure)18 représente les éléments Asset et Medium du message

ciations
htact et

our des

e actifs complexes tels que les transformateurs de puissance principaux d'un poste ayant de

mult

iples niveaux imbriqués d'AssetContainer;

e actifs plus simples tels que les transformateurs montés en haut de poteau pouvant étre
d'un niveau imbriqué d'un AssetContainer avec ses actifs composants tels que Bushing;

e actifs composants tels que Bushing.

Le message AssetTemplate a deux réalisations possibles:

1) il ne comprend que I'attribut "kind" et/ou "type" des classes Asset, des classes filles Asset
(AssetContainer, Bushing, etc.) et Medium. Cette réalisation permet la description de la
hiérarchie d'objets d'un actif général;

2) il contient les informations d'identification telles que mRID ou un nom unique d'instances
des classes Asset, des classes filles Asset (AssetContainer, Bushing, etc.) et Medium.
Cette réalisation permet la description de la hiérarchie d'objets d'un actif spécifique.
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Dans le cas de la deuxiéme réalisation, c'est-a-dire de la hiérarchie des objets d'un actif
spécifique, le message AssetDetail peut étre utilisé pour obtenir les propriétés des objets

composants de I'actif en question.

|
| |
| n.. |
| T e a |
| ) |
| iEEh; mrame Q] | 1
| | i ] | |
| N G Qg L : |
| | - Eiind
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| Sl A xt10e
o | | :
AssetT @J(EJEH | —{ m:AssetContainer : |
: | <13 m:Bushing |
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| | T —{ m:InterrupterUnit | I
: I —{ m:QperatingMechanism I |
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| r -. m:Bushing [H |
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gure 18.="Message AssetTemplate présentant les éléments Asset et Mediym
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Figure 19 — Message AssetTemplate présentant les éléments Bushing,

InterrupterUnit et operatingMechanism
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L'exemple qui suit est un exemple XML pour un AssetTemplate qui décrit un disjoncteur au
SF6 a cuve mise a la terre.

<?xml version="1.0" encoding="UTF-8"?>
<m:AssetTemplate xmiIns:m="http://iec.ch/TC57/2007/profile#"
xmlins: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>a49bd9e3-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-9a13abgab21e"/>
<m:InterrupterUnit ref="397e055a-b6e1-469f-86bc:46235a67d638"/>
<m:InterrupterUnit ref="5d4df34b-88d2-4d06-9116-c7bd3d6a9cfc"/>
<m:InterrupterUnit ref="312f340c-d430-4e52-8f€f-7f4ead013493"/>
<m:OperatingMechanism ref="e643467f-7c72-4384-9da2-b61956524cd5"/3
</m:AssetContainer>
<m:Bushing>
<m:mRID>9343e63b-fcb1-4fb3-9e9a-e9b519754c13</m:mRID>
<m:insulationKind>oillmpregnatedRaper</m:insulationKind>
<m:FixedContact ref="397e055a+p6e1-469f-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:FixedContact ref="5d4df34b-88d2-4d06-9116-c7bd3d6a9cfc"/>
</m:Bushing>
<m:Bushing>
fmimRID>d5f14947-72b7-456b-8695-18577aebcc9e</m:mRID>
<m:insulationKind>oillmpregnatedPaper</m:insulationKind>
<m:MaovingCaontact ref="5d4df34b-88d2-4d06-9116-c7bd3d6a9cfc"/>
</m: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-e9b519754¢c13"/>
<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"/>
<m:Bushing ref="1e98268b-411a-407a-813b-9a13abeab21e"/>
[Interrupterlnit>

<m:Medium>

</
<

</
</m:Asg

56 M
5.6.1

Un mes
liés qui
propriét
précises
utilisant

concerne que les informations caractéristiques de Il'actif en question. Pour les écha
données d'essais et de mesureS,"d'un actif, utiliser les messages AssetProced
AssetMgasurements.

5.6.2

Le message AssetDetajl’sert & obtenir les informations concernant un ou plusieurs ac
informafions contiennent les attributs de la classe Asset, ainsi que ceux des

associé

L'interrggation et I'obtention par un systéme d'analyse des actifs des informations

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

m:Medium>

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

etTemplate>

essages AssetDetail

Généralités

décrivent ses caractéristiques, comme* des informations signalétiques, l'ide
hire et I'emplacement. Ce message-est le principal moyen d'échange d'infor
sur les caractéristiques des actifs; dont I'identité unique peut avoir été obt
des messages comme AssetList et AssetTemplate. Noter que ce mess

Applications

bs tellesqu'Assetinfo, Location et Ownership.

actifs q

sage AssetDetail peut comporter les propriétés d'un Asset ainsi que d'autrep objets

ntité du
mations
bnue en
age ne
hges de
ures et

ifs. Ces
classes

sur les

I'ik'souhaite évaluer, comme le montre la Figure 20, sont des applications cg

urantes

de ce message. Sur cette figure, un systéme d'analyse des actifs demande a un systéme
d'inventaire du réseau et des postes de trouver les informations précises relatives aux actifs
concerneés.
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5.6.3

Le form
utile du
fils Ass
signalét

AM-ADS AM-EINV

get(AssetDetail)

reply(AssetDetail)

T T
| |
( |
| |
[ |
[ |
[ |
[ |
[ |
| |

Figure 20 — Echange de messages AssetDetail

Format du message

at de message AssetDetail est représenté,.de la Figure 21 a la Figure 30. La
message indiquée sur la figure consiste en'une multiplicité d'objets Asset ou
bt. L'objet Asset peut comporter dessattributs de la classe Asset, des infon
ques sous la forme de classes filles Assetinfo, des informations Location

multipligité d'informations Ownership (pouf/tenir compte des actifs qui sont la coprop
plusieuns entités). Dans le cas de I'élément Asset représenté a la Figure 22, des infon
AssetDgployment peuvent également<étre fournies (Figure 23). Si cet actif est un disj

il est ég

plement possible d'y incorporer un SwitchOperationSummary (Figure 24).

charge
d'objets
mations

et une
riété de
mations
bncteur,

T
| e
| |

r-+ m:Structure

| ¢ Memmmee e o -

i

0.

|
|
I
|
AssetDetall E]J—(—m—jzpﬂ _n_u:_;t_r_ée_t_ﬁéﬁtm- |
|
|
|
|

b m:c'tru-::ture,_.uppurt

Figure 21 — Format de message AssetDetail
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Figure 22 — Message AssetDetail: élément Asset
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Figure 23 — Message AssetDetail: élément AssetDeployment
(compris dans I'élément Asset représenté a la Figure 22)
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Figure 24 — Message AssetDetail: élément SwitchOperationSummary
(compris dans I'élément Assét représenté a la Figure 22,
en tant qu'association BreakerOperation)
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Figure 25 — Message AssetDetail: élément Location

]



https://iecnorm.com/api/?name=ff79670e0e6176bfa6c34f7a510581a3

-210 - IEC 61968-4:2019 © IEC 2019

| ' v
P '

0
1 [ B =
| L-2 m.Mames == “miname

]

=m:nam|£|

|
=

Figure 26 — Message AssetDetail: élément Ownership
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Figure 27 — Message AssetDetail: élément Joint
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Figure 28 — Message AssetDetail: élément Streetlight
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Figure 30 — Message AssetDetail: élément StructureSupport

L'exemple qui suit est un exemple XML pour un AssetDetail, qui contient les informatigns pour
un disjopcteuriau SF6 a cuve sous une tension de 550 kV.

<?xml versidon="1.0" encoding="UTF-8"7?>
<m:AssetDetail xmins:m="http://iec.ch/TC57/2007/AssetDetail#"
xmins:xsi="http://www.w3.0rg/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:ratedimpulseWithstandVoltage>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:withinTownLimits>true</m:withinTownLimits>
</m:streetDetail>

</

</m:AssletDetail>

57 M
5.71

Un mes
journal

I'emplad
messag
AssetHi

5.7.2

Le mess

<m:townDetail>
<m:code>02144</m:code>
<m:country>USA</m:country>
<m:name>Somerville</m:name>
<m:stateOrProvince>Massachusetts</m:state@rProvince
</m:townDetail>
</m:mainAddress>
</m:Location>
<m:Ownerships>
<m:share>100</m:share>
<m:AssetOwner>
<m:mRID>f5d3fc3d-041e-44c7-bdat-0c75b7c89a05</m:mRID>
<m:Names>
<m:name>Grid Corporation</m:name>
</m:Names>
</m:AssetOwner>
</m:Ownerships>
m:Asset>

essage AssetHistory
Généralités

sage AssetHistory peut contenir 'historique d'un actif, a savoir les entrées d
sur les modifications intervenues dans ['état de [l'actif (Asset), ainsi ¢
ement (Location) et la propriété (Ownership) d'un actif particulier. Tandis

\%

b fichier
ue sur
que le

b AssetDetail permet d'échanger les informations usuelles sur les actifs, le message

s5tory permet;"quant a lui, d'échanger I'historique des actifs.

Applications

bage’ AssetHistory sert a obtenir les informations historiques relatives aux ac

ifs. Ces

informa

Jons contiennent les modiiications apporiees aux attribuis de la classe Asset, ainsi
gue ceux des classes associées Location et Ownership.

L'interrogation et I'obtention par un systéme d'analyse des actifs des informations historiques
de l'actif qu'il souhaite évaluer, comme le montre la Figure 31, sont des applications
courantes de ce message. Sur cette figure, un systéme d'analyse des actifs demande a un
systéme d'inventaire du réseau et des postes de trouver les informations historiques relatives

au bien

concerné.
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AM-EINV

5.7.3

La Figui

indiqué
Configu
informat
le Confi
désigne

reply(AssetHistory)

Figure 31 — Echange de messages AssetHistory

Format du message

contenues étaient valides.

Les objq
au sein
35) don

pts ActivityRecord (Figurex33) et FailureEvent (Figure 34) peuvent aussi étre
de I'Asset afin d'acheminer les activités et échecs pertinents. L'objet Author
he des informations‘relatives a la personne ayant relevé I'événement.

< _______________________

re 32 représente le format de message AssetHistory. La charge utile du message
sur la figure consiste en un Asset identifie*de maniére unique par mRID. Le
rationEvent au sein de I'Asset sont des.@nregistrements de fichier journal d
ion concernant I'Asset. La chronologje-des informations référencées est don
gurationEvent qui y fait référence, par exemple ConfigurationEvent.effectiveD
I'information de date et d'heure"DateTime qui commence lorsque les infon

5 objets
ANs une
née par
ateTime
mations

donnés
(Figure
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1 x‘D_'TF" m:FailureEvent

m: ConfigurationEvent

AssetHistg

L 4 m:Location

|
|

|

|

|

|

|
| T

|

|

|

|

|

= :
| ___ 9,
| : | m:Mame
| B J m: Names Fm: name]
| = :

| m:AssatUser |

LS4 B moAssetUser PpH e -
St

m:Maintainer ]

== ' m: ConflguratlonEvents |
| ’

Figure 32 — Format de message AssetHistory
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midentifiedObject (extension) _i
} |
(Activityﬁecurd E]—I——E:E}-E |TI‘E-‘-_ - _i |
| L—'mName-s —I—| - |:|—|Em:name | |
------------------ .
| I N |
| _

I T
1
1
_I
= 1
=
@y
11 I
== 1
¢
- 1
=r
=,
-

I==========/"= )

Lo m:Authar

* niniaeiien N

Figure 33 — Message AssetHistory: élément ActivityRecord
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RPN | AP
3|
S |
4] |

t-4 m:Author

B N\

Figure 34 — Message AssetHistory: élément FailureEvent
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m:Parsan

r-ﬂ:Em:mHID

R
N
:Ll|

(ﬁ.uthor [TI]_(‘“"E—I m:Person [TI]—I— ,_E[]{:}i'r's'm'ﬁ;,;{e"i

L'exemy
pour d
infrastry
passant
actifs (A
d'examy

<?xml v
<m:AsSs{
xmlns:x
xsi:sche

<

|
|
Lo
|
|
|

m:specialNead -
"""""'3'\"1"

Figure 35 — Message AssetHistory: élément Author

le qui suit est un exemple XML pour unrAssetHistoryLog, qui présente I'Asset
bvenir important en 2004 a l'initiative du responsable de la protecti
ctures importantes (CIP, Critical (nfrastructure Protection) et le baselineLo
a 28 % et a 40 % en 2007 et 2091, respectivement, a l'initiative du gestionn
Asset Manager). Les roles de(CIP Manager et d'Asset Manager sont donné
le afin d'illustrer I'emploi delce message.

ersion="1.0" encoding=\UTF-8"?>
btHistory xmlins:m="http://iec.ch/TC57/2007/profile#"
5i="http://www.w3-0rg/2001/XMLSchema-instance"
maLocation="http://iec.ch/TC57/2007/profile# AssetHistory.xsd">
n:Asset>
<m:mR|D>63eb750e-1360-4a73-acd5-d5638045f78e</m:mRID>
<m:CuanfigurationEvents>
<m:createdDateTime>2004-12-17T09:30:47Z</m:createdDateTime>
<m:effectiveDateTime>2004-12-17T09:30:47Z</m:effectiveDateTime

modifié
on des
5sOfLife
hire des
5 a titre

<m:modifiedBy>CIP Manager</m:modifiedBy>

</

<m:reason>critical changed from false to trrue</m.reason>
</m:ConfigurationEvents>
<m:ConfigurationEvents>
<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:effectiveDateTim
<m:modifiedBy>Asset Manager</m:modifiedBy>
<m:reason>baselineLossOfLife changed from 28 to 40</m:reason>

</m:ConfigurationEvents>

m:Asset>

</m:AssetHistory>

e>
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5.8 AssetWorkHistory

5.8.1

Généralités

Un message AssetWorkHistory peut contenir I'historique du fonctionnement des actifs
concernés. Ces informations sont précieuses, par exemple pour estimer I'état d'un actif ou
pour générer des rapports de conformité.

5.8.2

Applications

Le message AssetWorkHistory sert a échanger le fonctionnement ayant été constaté
préalablement sur un ou plusieurs actifs. L'interrogation et l'obtention par un systéme
e des actifs de l'historique de fonctionnement disponible des actifs qu'il souhaite

d'analys

évaluer,
telles dq
la gesti
systeme
actifs cq

5.8.3

La Figu

comme le montre la Figure 36, sont des applications courantes de ce mess
nnées peuvent indiquer I'état de I'actif et, par conséquent, elles sont précieus
pn des actifs. Sur la Figure 36, un systéme d'analyse des actifs demangd
de maintenance et d'inspection de trouver I'historique de fonctionnément re
ncernes.

AM-ADS NMC-MAI

get(AssetWorkHistory)

reply(AssgtWorkHistory)
.< ____________________________

Figure 36 — Echange de messages AssetWorkHistory

Format du message

re/37-représente le format du message AssetWorkHistory. L'élément racing

age. De
es pour
e a un
atif aux

b de ce

messag

b est Asset. Il peut y avoir une multiplicité d'objets Asset, qui peuvent cont¢nir une

multiplicité de WorkTasks relatives a cet Asset particulier. Les détails du WorkTask pertinent
sont donnés a la Figure 38, ceux du MaintenanceWorkTask sont donnés a la Figure 39, et

ceux du

RepairWorkTask sont donnés a la Figure 40.
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____________________ —
m: AssetWorkHistary |

| e — —~
| | m: Asset | |
| | - R | |
T — |
| | _EE" | m:MName | | |
P | i o ] | | |
AssetWaorkHistory E]TE:E} m:Asset E‘]'— _____ _ | |

"""""""" S s e
| e -3 m:serialNumber | ||
| | —EJEH m HalntenanceWurkTaslk | I
1 PN

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

| | "B_'r;".- 1\ Ve |
| | ||
| e Q[
___________________ - —

Figure 37 — Format de message AssetWorkHistory
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: - F D
(B
:

----n

.contractorCost 3

-
'
'
'
'
L
]
'
'
'
'
r
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

| m:Mame

== ~m: nams

; ————— -~
3 |
L |

Figure 38 — Message AssetWorkHistory: élément WorkTask
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m:WarkTask (extension)

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

_______________________

___________________

e R R L LR
| --4"m:authorMame |
| 1
T

(I‘JaintenanceWurkTask [Tl]— ; _._ ;n -C-r-e-a-t-e-dé é{é:ﬂr},; E

---------

____________________

---------

_____________

|
|
|
|
|
|
|
|
|
|
: I -4~ m:schedOvarride :
|
|
|
|
|
|
i
|
|
|
|
|

Figure 39 — Message AssetWorkHistory: élément MaintenanceWorkTask
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m:WarkTask (extension)

@4 mm— S
|

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

_______________________

___________________

I R LR
| --4“m authorMame |
| '

(RepairworkTask 31— -2 createdDateTime '5

---------

'\‘ """"""

____________________

---------

_____________

|
|
|
|
|
|
|
|
|
|
I I -+ m:schedOverride ;
|
|
I
|
1
|
|
|
|
|
|

Figure 40 — Message AssetWorkHistory: élément RepairWorkTask
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Un plan XML précis est donné en Annexe B. L'exemple qui suit est un exemple XML pour une
charge utile de message AssetWorkHistory.

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

<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

monitor</m:instruction>

</
</m:As¢

<m:taskKind>investigate</m:taskKind>

</m:WorkTasks>

<m:WorkTasks>
<m:createdDateTime>2015-11-15T11:05:00Z</m:createdDateTime>

<m:instruction>Replace the main oil tank temperature trafsducer that is
acting upreliable</m:instruction>

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

5.9 Message AssetPSRDetails

5.9.1

Un mes
I'état dg

Généralités

sage AssetPSRDetails peut contenir les informations relatives a I'état d'un ac
ns lequel il est sur le terrain. Ces informrations sont précieuses pour échang

actuel des actifs dans un but de sensibilisation~en fonction des situations, par exem

récupér
alacon

5.9.2

Le mes
ou plusi
surveills
montre

des acti
surveillg
telles gy
fermé e

br |'état conforme de I'actif afin de lelcomparer et d'apporter des corrections a
ception.

Applications

bage AssetPSRDetails (sert a échanger des informations relatives a I'état act
eurs actifs. L'interrogation par un systéme d'inventaire géographique du sysf
nce du réseau, envue d'obtenir des informations sur I'état actuel de I'actif, cqg
a Figure 41, de-maniére qu'il puisse étre mis a la disposition du personnel de
fs, est une application courante de ce message. Dans cette application, le sys

if, dans
er |'état
ble pour
son état

el d'un
eme de
mme le
gestion
eme de

nce du réseau peut également acheminer toutes les modifications de I'état d
e le fait-dé changer un interrupteur de I'état normalement ouvert a I'état norm
N raison.de commutations saisonnieres, dans la mesure ou de telles modifica

I'actif,
lement
ions se

produis¢nt, (Comme le montre la Figure 42, une autre application de ce messpge est

I'achem

nement par le systéme d'inventaire géographique de I'état conforme du bien

systeme

sa description a la conception dans le systéme de surveillance du réseau.

vers un
rent de
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AM-GINV NO-NMON

| get(AssetState) [

reply(AssetState)

E,ﬁ [State Changel:

o
|
[
|
|
|
|
|
I

repgedtissetStater

|
|
|
|
I
L1
|
|
|
I
|
I
|
I
I

Figure 41 - Echange 1 de messages AssetPSRDetails

AM-GINV NO-NMON

create(AssetState)

created(AssetState)

Figure 42 — Echange 2 de messages AssetPSRDetails

5.9.3 Format du message

La Figure 43 représente le format de message AssetState. L'élément racine de ce message
est Asset. Il peut y avoir une multiplicité d'objets Asset, ceux-ci pouvant contenir un ou
plusieurs objets de type PowerSystemResource (Conductor, EnergyConsumer, etc.). Ces
objets contenus donnent des informations sur I'état du réseau relatives a I'Asset. Les
éléments du type PowerSystemResource qui peuvent étre contenus par I'élément Asset du
message AssetState sont représentés de la Figure 44 a la Figure 67.
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m: AssetPSRDetails _|

| i
: —
| 1 |m:r-lam.=: |
i
et =ttt
L-2 m:Mames -Sm:name ! |
| ------------------ 2! " STt s T
|

e I

AssetP

- T v
ERDetails E]—(—-_H—:E}—I m:Asset [ ' . i
:' Weivitiiopintel g EI | : —!| m:AcLineSegment

0.

—| m:Asynchronousiachine H

[ L4

—| m:BusbarSection
AV

—| mCompositeSwitch
N 7

—| m:EnergyConsumer

—| m:EnergySource

'---:'—/E}\E]——| m:FrequencyConverter
AT

—| m:Groundinglmpedance

—| m:MonRotatingEnergy

—| m:PetersenCoil

—| m:SeriesCompensator

—| m:ShuntCompensator

—| m:StaticvVarCompensatar [EE|

—| m:Synchronoushachine E|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
—| m:ExternalMetwarkinjection |
|
|
|
|
|
|
|
|
|
|
|
|
_

Figure 43 — Format de message AssetPSRDetails
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[ T

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

(ACLlneSegment E]—I—

—1 m:Accumulatar 4

— m:Analag [

=l

— m:Discrete [

~

— m:Stringldeasurement [

N/

=]

r--_m aggregate ¥
] 1
__________ o

""" P ettt

=

Figure 44 — Message AssetPSRDetails: élément ACLineSegment
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m:Measuremeant (extension)

|

| o e e e —
| _E:E}" | m:Mams |
| :

|

|

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

______________

| e |

E | _E)El"; | m:Mame

|

L

|
|
I ------------------------------------ |-

-. m:AccumulatarValues E]—I— - |—

L i iRyl Rty Ryl
(=
0. | r-a I'I'IZSEFISOFJE'«CCUI'EC}' ]
'

ST 4
4
E]
I
@
il
E}
o

L - -

Figure 45 — Message-AssetPSRDetails: élément Accumulator
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m:Equipmeant [extension)

(Asynchronousl‘-.‘lachine E]—'—

A
¥

Figure 46 — Message AssetPSRDetails: élément AsynchronousMachine
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ﬁ|z~: ?Et 'TEE;HSi;:I ______ _i
|
—(m mmr——jl
" Names [ —l-[:ja mname | |

'''''''''''''''''' e |- “piniiaisinienniaei
R _I |

— T ATTOmOEGT

— m:Analog [4]

— m:Discrete [

| .

— m:Stringleasurement 4

L

:
1
0 = 5 S 5 N
+ - - 1
Breaker _EE Lo A= _E_r_ﬁ'ilff_ <
1
1

""" Wy - ==77=====7=7=°=~7

|
|
|
I
: Warm-% :=_::f'_::::::::::""
|
|
|
|

| T e |

Figure 47 — Message AssetPSRDetails: élément Breaker
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— m:Accumulator [H]

E mn;t I:E_:-:TE!EDFT _______ o
| -, mmRID

| - -

| _E)E}" | m:Mame |

| . J___'_‘_‘___'i‘_?;_’;l_‘“:_s _____ B Fnane ||

N | _

|

|

I:Elush

arsection |:|—|— JEEEE T m:Analog [+]
(-~ B

x5 | m:Discrete

0. e

— m:StriggMeasurement [+

|
|
| .
| r - =m: aggregaﬁe_:
|
|
|

______________________

Figure 48 — Message AssetPSRDetails: élément BusbarSection
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— m:Accumulator [H]

|
|
|
|
|
|
|
@T_CE {3 T n s & :
|
|
|
|
|
|

A — m:Discrete [H]

— m:StringMe@suremant 1]

Figure 49.— Message AssetPSRDetails: élément Clamp
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m: Equipment (extension)

—! m:Accumulatar

| L-3 m: Names —I—E:E} “m:name !

mpositeSwitch B3

n
E‘TF‘ m:Discrete

—| m:StringMeasuremeant

|
|
| .
| - m:aggregate |
|
|
|

R~ 20k

Figure 50 — Message AssetPSRDetails: élément CompositeSwitch
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Efmn;t I:E.'_:-;TE.'EDI'? _______ _i
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Figure 51 — Message AssetPSRDetails: élément EnergyConsumer
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___________ |
o L _

— m:Accumulatar [H

e =TT
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|
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Figure 52 — Message AssetPSRDetails: élément EnergySource


https://iecnorm.com/api/?name=ff79670e0e6176bfa6c34f7a510581a3

— 238 — IEC 61968-4:2019 © IEC 2019

m:Equipmant (extension)

(ExternalNetworklnjection [i']—'f

-aomiikS&gard |
A ]

Figure 53 — Message AssetPSRDetails: élément ExternalNetworklnjection
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m:Equipment (extenzion)
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m:Equipment (extenszion)
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Figure 55 — Message AssetPSRDetails: élément Groundinglmpedance
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m:Equipment (extension)
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Figure 56 — Message AssetPSRDetails: élément NonRotatingEnergy
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m:Equipment (extension)
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Figure 57 — Message AssetPSRDetails: élément PetersenCoil
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Figure 58 — Message AssetPSRDetails: élément PowerTransformer
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Figure 59 — Message AssetPSRDetails: élément PowerTransformerEnd
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Figure 60 — Message AssetPSRDetails: élément TransformerTank
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Figure 61 — Message AssetPSRDetails: élément ProtectedSwitch
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Figure 62 — Message AssetPSRDetails: élément SeriesCompensator
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Figure 63 — Message AssetPSRDetails: élément ShuntCompensator
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Figure 64 — Message AssetPSRDetails: élément StaticVarCompensator
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Figure 65 — Message AssetPSRDetails: élément Switch
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Figure 66 — Message AssetPSRDetails: élément SynchronousMachine
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Figure 67 — Message AssetPSRDetails: élément TapChanger

L'exemple qui suit est un exemple XML pour une charge utile de message AssetState, qui
montre I'état normalOpen d'un interrupteur, lequel peut nécessiter d'étre échangé entre des
systémes lors d'une mise a jour concernant les commutations saisonniéres, et pour la
longueur d'un conducteur qui peut concerner une modification de la longueur a la conception
pour la vérifier par rapport a la longueur conforme a la réalisation.
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<?xml v

ersion="1.0" encoding="UTF-8"?>

<m:AssetState 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# 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:mRID>6a9fb099-e67d-4c33-88f4-aa3e479ec1da</m:mRID>
<m:Conductor>
<m:length>4025</m:length>
</m:Conductor>
</m:Asset>
</m:AsgetState>
5.10 Message AssetProcedures
5.10.1 | Généralités
Un mespage AssetProcedures peut contenir les procédures applicables a un bien et aux jeux
de données qui ont été produits a partir de telles procédures.“Alors que ce message contient
les informations d'identification des Procedures et des’ ProcedureDataSets, {'autres
informafions sont obtenues a 'aide des messages Procedures et ProcedureDataSets.
5.10.2 | Applications
Le message AssetProcedures sert a identifierdes procédures applicables a un ou pllusieurs
actifs, finsi que les ProcedureDataSets (ou leurs classes filles) produits a pprtir de
I'applicgtion des procédures.
L'interrgdgation et I'obtention par un systéme d'analyse des actifs des procédures apglicables
et des ProcedureDataSets qui en>résultent pour les actifs concernés, comme le mpntre la
Figure §8, sont des applicationsicourantes de ce message. Sur cette figure, un gystéme
d'analyde des actifs demande ‘& un systéme de maintenance et d'inspection de troliver les
informalions Procedure/ProcedureDataSet relatives au bien concerné.
AM-ADS MC-MAI
I I
| |
[‘LI get(AssetProcedures) »_L]
u} < reply(AssetProcedures) J
| |
| |
| |
| |
Figure 68 — Echange de messages AssetProcedures
5.10.3 Format du message

La Figure 69 représente le format de message AssetProcedures. La charge utile du message
représenté sur la figure est constituée d'un ou plusieurs Assets, qui contiennent une
multiplicité de Procedures. De plus, les objets Asset peuvent contenir le ProcedureDataSet
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(ou une classe fille) disponible pour cet Asset. Ces objets ProcedureDataSet (ou d'une classe
fille) font référence a la procédure qui a produit le jeu de données.

=B EE
4 mames |
0.

m:DiagnosisDataSet

|
|
|
|
|
Do B

m:LabTeYiPataSet

AssetProce

m:LabTestDataSet [

| m:Name

2 B et

|
|
R E—

m:PracedureDataSet [

|
T PToCEdauT e

Figure 69 — Format de message AssetProcedures

L'exemple qui suit est un exemple XML pour la charge utile d'un message AssetProcedures. |l
présente un Asset avec un objet LabTestDataSet, qui a été produit par une procédure de
diagnostic (Procedures.kind = diagnostic).
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<?xml 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-mRID>e0be?245f-92d8-4817-8672-48710e3835f2</m - mRID>
<m:kind>diagnosis</m:kind>

</m:Procedures>
</m:Asset>

</m:AsgetProcedures>

5.11 Message Procedures
5.11.1 | Généralités

Un mespage Procedures peut contenir les informations de Procedure, telles que les attributs
qui déctivent la procédure, les Assets auxquels la procédure s'applique et les Measufements
que la pgrocédure produit. D'autres informations sur les mesures sont obtenues au mpyen du
message MeasurementDetails.

5.11.2 | Applications

Le message Procedures sert a échanger des informations sur les Procedures concernges. Un
élément] Procedure de ce message peut également contenir des informations d'identlification
des Asdets auxquels la procédure s'appligue et des Measurements obtenues a parfir de la
procédure.

L'interrggation par un systéme d'analyse des actifs d'un systéme de maintenance et
d'inspedtion, en vue d'obtenir\’des informations sur les procédures et l'idenfité des
Measur¢ments qui en résultent,~est une application courante de ce message. Cet échange est
semblahjle a celui de la_Figure 68, en remplagcant le message AssetProcedures| par le
message Procedures.

5.11.3 | Format duumessage

La Figure 70 represente le format de message Procedures. La charge utile du nmessage
représenté sur. la figure est constituée d'une ou plusieurs Procedures, avec leurs gttributs.
Comme|le{montre la figure, I'élément Procedure peut contenir des informations d'idenfification
pour les Assets auxquels la Procedure s'applique |'élément Procedure peut éghlement
contenir les classes filles Measurement résultant de I'exécution de la Procedure. Les
informations  d'identification d'une des classes filles Measurement, a savoir
AssetTemperaturePressureAnalog, sont données a la Figure 71. Comme cette figure peut le
démontrer, cela comporte les attributs d'identification hérités des classes méres, tels que
measurementType, ainsi que tout attribut d'identification plus spécifique disponible, comme
I'attribut "kind" énuméré.
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Figure 70 — Format de message Procedures
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Figure /1 — Format de message Procedures: élément AssetTemperaturePressure/Analog

L'exemple qui suit est un exemple XML pour la charge utile d'un‘message Procedqures. Il
présente une procédure de diagnostic (Procedures.kind = diagnosis), en particulier celle qui a
été identifiée dans l'exemple XML AssetProcedures en 5.10.3. Il est montré ge cette
procédure s'appligue a I'Asset en 5.10.3 et qu'elle(ycontient un objet du type
OilAnalysisPaperAnalog, classe fille de Measurement.

<?xml version="1.0" encoding="UTF-8"7?>
<m:Prog¢edures xmins:m="http://iec.ch/TC57/2007/profile#"
xmins:xgi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schgmaLocation="http://iec.ch/TC57/2007/profile# Procedures.xsd">
<m:Procedure>
<m:mRID>e0be245f-92d8-481728672-48710e3835f2</m:mRID>
<m:createdDateTime>2001-12-17T09:30:47Z</m:createdDateTime>
<m:kind>diagnosis</m:kind>
<m:Assets>
<m:mRID>63eb750e-1360-4a73-acd5-d5638045f78e</m:mRID>
</m:Assets>
<m:OilAnalysisPaperAnalog>
<m:mRID>d5f14947-72b7-456b-8695-18577aebcc9e</m:mRID>
<m:kind>degreeOfPolymerization</m:kind>
</m:OilAnalysisPaperAnalog>
</m:Proceddre>
</m:Progcedures>

5.12 Message ProcedureDataSets

5.12.1 LGénéralités

Un message ProcedureDataSets peut contenir des ProcedureDataSets, sa classe fille
LabTestDataSet, des informations associées telles que des informations sur I'éprouvette qui a
été soumise a essai, ainsi que les classes filles MeasurementValue comprenant le jeu de
données.

5.12.2 Applications

Le message ProcedureDataSets sert & échanger des informations sur un ou plusieurs objets
ProcedureDataSet. L'interrogation et l'obtention par un systéme d'analyse des actifs des
ProcedureDataSets concernés, comme le montre la Figure 72, sont des applications
courantes de ce message. Sur cette figure, un systéme d'analyse des actifs demande, en tant
que systéme avec gestion d'actif et fonction de mesure, de trouver les informations
ProcedureDataSet.
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Figure 72 - Echange de messages ProcedureDataSets
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Figure/73 — Format de message ProcedureDataSets
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Figure 74.~ Message ProcedureDatasets: élément AnalogValue
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Figure 75 — Message ProcedureDataSets: élément LabTestDataSet
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L'exemple qui suit est un exemple XML pour la charge utile d'un message
ProcedyresDataSets. Il présente .un “LabTestDataSet avec des informations préci
I'échantjllon et les informations.d'identification pour une AnalogValue. Cette valeur
Measur¢mentValue correspond a I'OilAnalysisPaperAnalog du type
degree(fPolymerization, en particulier a celle qui a été identifiée dans I'exemple Pro

XML en|5.11.3.

<?xml version="1.0" gneoding="UTF-8"7?>

<m:Proq

xmins:xgi="http:/Awww.w3.0rg/2001/XMLSchema-instance"

xsi:sche
<

edureDataSets xmiIns:m="http://iec.ch/TC57/2007/profile#"

malLaogcation="http://iec.ch/TC57/2007/profile# ProcedureDataSets.xsd">
h:LabTestDataSet>
<m:mRID>fe37a60e-d8b7-49e5-8¢c12-93af7¢c58d223</m:mRID>

</
</m:Pro

mcomptetedBate Time>2015=12=19T09:3047Z<fmcomptetedBateTime
<m:createdDateTime>2015-12-19T09:30:47Z </m:createdDateTime>
<m:AnalogValue>
<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>
cedureDataSets>
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5.13 Message AssetMeasurements
5.13.1 Généralités

Un message AssetMeasurements peut contenir les Measurements (mesures) pratiquées sur
des actifs. Ce message permet de récupérer des mesures en cours effectuées directement
sur les actifs, telles que celles qui sont provenues a l'origine d'un dispositif électronique
intelligent (IED) assurant des fonctions de surveillance en ligne. Pour des Measurements qui
résultent de procédures appliquées a un Asset, utiliser le message Procedures. De méme, le
message AssetMeasurements ne donne que des informations permettant d'identifier les
Measurements, les informations des mesures concernées pouvant étre obtenues a l'aide du
message MeasurementDetails.

5.13.2 | Applications

Le megsage AssetMeasurements sert a obtenir différentes mesures concernant| un ou
plusieurs actifs. L'interrogation et I'obtention par un systéme d'analyse des actifs des données
Measur¢ment disponibles pour les actifs qu'il souhaite estimer, comme le _montre la Figure 77,
sont de$ applications courantes de ce message. De telles données peuvent indiquer |'état de
I'actif et} par conséquent, elles sont précieuses pour la gestion des agtifs” Sur la Figure 77, un
systemg d'analyse des actifs demande a un systéme de mesure et-de’surveillance d'actifs de
trouver gdes données relatives a I'actif concerné.

AM-ADS AM-AMM

get(AssetMeasutements)

reply(AssetMeasurements)

< ________________________________

[New Meas Avgilable]:

created(AssetMeasurements)

1
|
|
|
|
|
|
|

Ll
|

Figure 77 — Echange de messages AssetMeasurements

5.13.3 Format du message

La Figure 78 représente le format de message AssetMeasurements. La charge utile du
message indiquée sur la figure est constituée de plusieurs éléments racines. Les éléments
racines sont des Assets qui peuvent contenir les informations d'identification pour les objets
Measurement relevant de I'Asset concerné. Les classes filles Measurement contiennent les
informations d'identification pour la classe fille Measurement, ainsi que pour la classe fille
MeasurementValue associée. D'autres informations sur les mesures concernées peuvent étre
obtenues au moyen du message MeasurementDetails. Les valeurs de mesure peuvent étre
obtenues a l'aide du message MeasurementValues.


https://iecnorm.com/api/?name=ff79670e0e6176bfa6c34f7a510581a3

— 264 — IEC 61968-4:2019 © IEC 2019

_____ —1
_E_E" | m:Name |
N | |

.o

"""""" |

WL TR =L 2 el

m:AssetAnalog

AssetlMgasurements E]—.—L—-:/E}—I m Asset []
Y A

0.

—| m:AssetDiscrete

LW

_E:EH —| m:Aisetstrlngmeasurement E:i[|

—| M AssetTemperaturePressur. |

Eig

Vv

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
—| m:InspectionAnalog |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

—| m:InspectionDiscrets

—| m:QilAnalysisFluidAnalog
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—| m: QilAnalysisPCBDiscrete

—| m: QilAnalysisPaperAnalog

—| m: QilAnalysisParticlaAnalog [H

—| m: QilAnalysisParticleDiscrete

— _________________________‘_ -
1? I

—| m:StringMeasurameant

Figure 78 — Format de message AssetMeasurements

L'exemple qui suit est un exemple XML pour Ila charge utile d'un message
AssetMeasurements. |l présente la mesure OilAnalysisGasAnalog du total des gaz
combustibles dissous (TDCG) en pourcentage pour le méme Asset présenté dans I'exemple
XML du 5.10.3. L'objet OilAnalysisGasAnalog identifie également la MeasurementValue
(AnalogValue) qui le concerne.
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<?xml 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>totalDissolvedCombustible Gas</m:kind>
</m:QilAnalysisGasAnalog>

</

</m:AsgetMeasurements>
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Figure 79 — Format de message MeasurementDetails
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Figure 80-— Format de message MeasurementDetails: élément Analog
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Figure 82 — Format de message MeasurementDetails:
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Figure 83 — Format de message MeasurementDetails: eléement lestStandard

L'exemple qui

5.13.3.

suit est un exemple XML pour la charge utile d'un message
MeasurementDetails. 1l comporte une OilAnalysisGasAnalog de type (kind)
totalCombustibleGasPercent, qui a été identifié pour la premiéere fois dans I'exemple XML du
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<?xml version="1.0" encoding="UTF-8"?>

<l--Sam
<m:Mea

ple XML file generated by XMLSpy v2016 sp1 (http://www.altova.com)-->
surementDetails xmiIns: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-bda1-0c75b7c89a05</m:mRID>
<m:unitMultiplier>none</m:unitMultiplier>
<m:unitSymbol>none</m:unitSymbol>
<m:maxValue>100</m:maxValue>
<m:minValue>0</m:minValue>

<m-:normalValue>1 . 5</m:normalValue>

<n

</

<m:CalculationMethodHierarchy>
<m:CalculationMethodOrder>
<m:order>0</m:order>
<m:PeriodicStatisticalCalculation>
<m:calculationMode>period</m:calculationMode>
<m:calculationTechnique>average</m:calculationTechnid

n:calculationlntervalMagnitude>1</m:calculationIntervalMagnitude>
<m:calculationIntervalUnit>day</miCalculationintervalUni
</m:PeriodicStatisticalCalculation>
</m:CalculationMethodOrder>
</m:CalculationMethodHierarchy>
<m:kind>totalCombustibleGasPercent</m:kind>
M:OilAnalysisGasAnalog>

</m:MeasurementDetails>
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Format du message

La Figure 84 représente le format de message MeasurementValues. Il peut contenir une
multiplicité d'éléments qui sont des spécialisations de MeasurementValue, a

Accumu

latorValue, AnalogValue, DiscreteValue ou StringValue.

savoir
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Figure.84.— Format de message MeasurementValues
L'exemple qui suit ~est un exemple XML pour Ila charge utile d'un message
Measur¢mentValues:2ll comporte une AnalogValue a trois instances timeStamp differentes.
Noter que cette-AnalogValue a été identifiée pour la premiére fois dans I'exemple XML du
5.13.3 |en tant” que valeur associée a une OilAnalysisGasAnalog du type (kind)
totalCombustibleGasPercent.
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<?xml version="1.0" encoding="UTF-8"?>

<m:Mea

surementValues xmlns:m="http://iec.ch/TC57/2007/profile#"

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

xsi:sche

maLocation="http://iec.ch/TC57/2007/profile# MeasurementValues.xsd">

<m:AnalogValue>

<m:mRID>9343e63b-fcb1-4fb3-9e9a-e9b519754¢c13</m:mRID>
<m:timeStamp>2015-12-14T09:00:00Z</m:timeStamp>
<m:value>3.5</m:value>

</m:AnalogValue>

<m:AnalogValue>
<m:mRID>9343e63b-fcb1-4fb3-9e€9a-e9b519754¢c13</m:mRID>
<m:timeStamp>2015-12-15T09:00:00Z</m:timeStamp>
<m-value>3 7</m-value>

</

</

</m:MeasurementValues>

516 M
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5.16.3 | Format du message
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Figure 85 — Echange de messages Analytics
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La Figyre 86 représente le format de message Analytics. La charge utile du %vessage

Comme|le montre la figure, I'élément Analytics peut contenir des informations d'iden

pour leg Assets et/ou les AssetGroups auxquels I'analyse s'applique.
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Figure 86 — Format de message Analytics

L'exemple qui suit est un exemple XML pour la charge utile d'un message Analytics. Cela
décrit une analyse consistant en une analyse de santé (Analytic.kind = healthAnalytic) et
comprend également la liste des Assets auxquels I'analyse s'applique.
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<?xml version="1.0" encoding="UTF-8"?>
<m:Analytics 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# 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:Asset/>
<m:mRID>e0be245f-92d8-4817-8672-48710e3835f2</m-mRID>
</m:Asset>
<m:Asset/>
<m:mRID>6a9fb099-e67d-4c33-88f4-aa3e479ec1da</m:mRID>
</m:Asset>
</m:Analytic>
</m:Anglytics>

5.17 Message AssetAnalytics
5.17.1 | Généralités

Un mespage AssetAnalytics peut contenir les informations  de’/plusieurs analyses apglicables
a des a¢tifs, ainsi que les résultats générés par ces analyses sur I'évaluation de I'état|du type
d'actif ef le risque associé.

5.17.2 | Applications

Le mesgsage AssetAnalytics sert a échanger.des évaluations sur un ou plusieurs acflifs. Ces
estimatipns peuvent, par exemple, étre des;indicateurs de santé/d'état des actifs ou dp risque
lié aux|actifs sous la forme de résultats quantitatifs d'évaluation. Ces estimations sont
effectuéles par analyse. Le message) AssetAnalytics peut aussi servir a échanger des
informafions sur 'analyse.

L'acheminement par un systéme’d'analyse des actifs de son évaluation des différents actifs
est une|application courante de ce message. De telles données indiquent I'état des Actifs et
les risquies liés a ces actifs» Elles sont, par conséquent, précieuses pour la gestion des actifs.
Le motiff d'échange pour AssetAnalytics est identique a celui qui est représenté a la Figure 85,
avec le[message AssetAnalytics a la place du message Analytics. Différents systémes tels
que leg systemesid'inventaire des postes et d'inventaire géographique d'un popte, les
systemgs de .maihtenance et d'inspection, ainsi que les systémes de mesurg et de
surveillgnce,~des actifs interrogent un systéme d'analyse des actifs pour obtenir des
évaluatipns, relatives aux actifs concernés.

5.17.3 Format du message

La Figure 87 et la Figure 88 représentent le format de message AssetAnalytics. Ce message
peut avoir une multiplicité d'objets Asset, qui peuvent contenir plusieurs objets Analytic pour
décrire 'analyse appliquée a I'actif, plusieurs objets de type AnalyticScore et leurs objets fils
pour acheminer les résultats d'évaluation attribués a I'actif, ainsi que plusieurs objets
AssetHealthEvent qui décrivent les événements détectés par l'analyse et relatifs a I'actif
concerneé.

Les objets AssetScore, HealthScore et RiskScore sont représentés de la Figure 89 a la
Figure 91. En plus d'une description quantitative du résultat obtenu, ces objets peuvent
également contenir la référence a l'analyse qui a généré ce résultat d'évaluation. De plus, un
objet HealthScore peut contenir une référence a un objet RiskScore qui en dépend, et I'objet
RiskScore peut contenir des références a une multiplicité d'objets HealthScore qui ont été
utilisés pour le calcul du RiskScore.
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