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INTERNATIONAL ELECTROTECHNICAL COMMISSION

APPLICATION INTEGRATION AT ELECTRIC UTILITIES -
SYSTEM INTERFACES FOR DISTRIBUTION MANAGEMENT -

Part 1: Interface architecture and general recommendations
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onal Standard IEC 61968-1 has been prepared by IEC technical committee 57:

Power

This second edition cancels and replaces the first edition published in 2003. This edition
constitutes a technical revision.

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

a) update of IRM table which has been out of date since the 1st edition;

b)
c)
d)
e)

addition of missing Advanced Metering Infrastructure (AMI) related functions;

alignment with newly released documents from the technical committee;
alignment with IEC 61968-100;
update of annexes.
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The text of this standard is based on the following documents:

FDIS Report on voting

57/1272/FDIS 57/1288/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

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

A list of all parts in the IEC 61968 series, published under the general title Application

integratijon at electric utilities — System interfaces for distribution managément, canyhe found
on the IEC website.

The cormpmittee has decided that the contents of this publication l2d until
the stability date indicated on the IEC web site under "http; he data
related {o the specific publication. At this date, the publicatio

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

* amepded.

IMPORTANT - The 'colour inside’ logo ot over page of this publication indicates
that it| contains colo whj re sidered to be useful for the ¢orrect
understfanding of its contehts. Users\shot refore print this document using a

colour printer.
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INTRODUCTION

IEC 61968 is a series of standards:

IEC 61968 part | Title
1 Interface architecture and general recommendations
2 Glossary
3 Interface for network operation
4 Interface for records and asset management
5 Interface standard for operational planning and optimisation’
6 Interface for maintenance and construction?2
7 Interface standard for network extension planning,\3< h (\
8 Interface standard for customer support4
9 Interface for meter reading and control /\ \ \
11 Common information model (CIM) extensiqn for\\dk\rib\tion
13 CIM RDF model exchange format fgﬁ\k&@m \ >
100 Implementation profiless / \
o
The IEC 61968 series is intended t¢ er-a ntegration, as oppjosed to
intra-application |ntegrat|on of the varlos d tr d.software application systems supporting

the management of
at progfams in the

. Intra-application integration is aimed
municating with each other using

nections
bries by

same appllcatlon syst
middleware that is embedd nd r g environment. Additionally the intra-
applicatjon integration teddids\o e Optix |ze or clgse, real-time, synchronous con
and intgractive request/rep satioh co unication models. IEC 61968 s
contrast, is mtended 0 icdtion integration of a utility enterprise that

needs tp connec
applicatjons) ea
is relevant to loo

systemg, protocols
applicatjons that

intended to
applicat
gateway

a A~ W DN

IEC 61968 series is intended to

rchased
B series
berating
support

ange data on an event driven basis. IEC 61968 serieq is also

ing, but not replacing, utility data warehouses,

middleware services that broker messages

d

among
atabase

Under consideration.
Under consideration.
Under consideration.
Under consideration.

Under consideration.
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Utility Control
Center
" Custumer \ Utility
?jl.l,riport Business
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(ERP, Billing: Energy.
Trading,
Other Systems)
Matwork IEC 61968 |
L  Opezraiion Compliant _‘ Corporate
j Intt_erface > LAN

Substatio
Monitorin

& .—\
Marnagzmeni

RTU Com)|

alntarianss
&
Corsiructior,

IEC 1963/12

Figun ant interface architecture
Figure n terms of business functipns and
shows di ompliaht interface architecture.

As usefd in IEC 619 anagement consists of various didtributed
applicatjon compagnents f manage electrical distribution networks| These
capabilifies incI ni d_centrql Of equipment for power delivery, manggement
processes to ensufe voltage management, demand-side management,
outage managemenp automated mapping and facilities managemegnt. The
distribufion man d also be integrated with premise area networkps (PAN)
through astructure (AMI) network. Standard interfaces afe to be
defined ations identified in Clause 3, Interface Reference Modegl (IRM),
except fo XT (External to DMS — distribution management system)).

In the distribution’ managément domain it is important to keep in mind the basic meaning of
the follgwing-terms:

manpgement: effective regulation and direction;

automation: working without human participation in accordance with pre-defined rule sets;

system: a set of organized operations working to support a particular activity (set of

applications). Generally, a system in the context of this work is a computer based

technology.

In the world of integrated systems, systems can also be a subset of a larger system, a system
of systems or a set of federated systems. A system composed of coordinating subsystems
may support activities more efficiently than the subsystems operating independently.

As the size of an organisation increases so does the complexity of the tasks and information
exchange associated with the tasks. Furthermore, the deeper the data structure is within a
system the less transparent it is to the end user. This suggests the need for data stewardship

to avoid:

e errors arising from multiple points of data entry;
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e lack of consistency with software interfaces;
e expensive changes with new or upgraded software;

e loss of governance of authorised data.

The standardisation of data facilitates the reduction of errors, reduced time for data entry, and
improved process control.

IEC 61968 series recommends that the semantics (domain model) of system interfaces of a
compliant utility inter-application infrastructure be defined using Unified Modelling Language
(UML).

rchange
particularly on the Internet. One of its primary uses is information exchga Hifferent
and potentially incompatible computer systems. XML is thus C define

rmation
L, with
(IEC 61/968-13)

Where ppplicable, IEC 61968-3 to -9 and -13 of this stand
recommlended for ‘message payloads’. Message Payload i
structures defined using XML Schema (IEC 61968-3 to

with thg intent that these payloads can be loaded N arious messaging
transports, such as SOAP, JMS, RESTful HTTP, S ntent of
IEC 61968 series to be leveraged by Service-Orjeqted £ j courage

the usage of Enterprise Service Buses formats

other than XML could be officiall arts or
information exchanges.

Commu on two
levels:

e mespage formats apd pro

e mespage contents @ U}: z od, including application-level issues of message
layopit and s' :

Clause services recommended to support communication

between c e IRM. These services are intended to be dg¢ployed,
with littl i ) =d, by mapping them to commonly available servides from
various including Web services (WS-*) and middleware $uch as
Messag vessageNOriented Middleware (MOM), Message-Queuing Middleware
(MQM), fand Eqterprise Sexvice Buses (ESB). Clause 5 is organized as follows:

e Subg¢

e Sub¢lause 5.2 identifies general recommendations of the applications identified in the IRM.

e Sub-clause 5.3 describes component adapters.
e Subclause 5.4 describes interface specification recommendations.

e Subclause 5.5 describes how information exchange services may either be supported
directly by middleware or that software may be required to map (adapt) the utility’'s
middleware services to the standard information exchange services.

e Subclauses 5.6 to 5.8 describe environmental recommendations for information exchange.

An example of a typical utility’s implementation of IEC 61968 series is provided in Figure 2. In
this example, the utility has used interface adapters as a means to integrate many of its
legacy systems with other application systems that are IEC 61968 compliant. Note those
legacy systems and IEC 61968 compliant systems both continue to use proprietary integration
techniques among their internal applications; only information that needs to be exchanged
among applications at the utility enterprise level is expected to use IEC 61968 interface
services.
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For purposes of this example, it is assumed that the utility’s Outage Management System
(OMS) already has the capability to issue controls to and gather device states from the
Distribution Automation system. As it is working acceptably for the utility, this interface does
not need to be changed. However, because other applications need to be notified when
distribution devices change state, the Distribution Automation system publishes state changes
through middleware services. Another benefit of publishing events is that they can be
recorded by an event history application in a data store; this data can then be used in the
generation of various types of reports. As much of the information exchanged among these
systems is useful for management decision support, a data warehouse application has also
been connected to the IEC 61968 middleware services so that it may receive published
information.

IEC 61968 Compliant Interface

-

Trans
Wires
Model

Metgring Planning Energy
System Systems Management anage

/( -
T—

Qnterfai:e Tdapteﬂ Qntgn\‘ace\}gag@r)
N

plia(ni\l\ll\l\d@e{fv%eServices .

NN SN

Gmﬁic I Finapcial

Information
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IEC 61968 Co

Fvent

e |
|
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Table 1 — Document overview for IEC 61968-1

Clause Title Purpose
1. Scope Scope of IEC 61968-1.
2. Normative references Documents that contain provisions which, through reference in this text,
constitute provisions of this International Standard.
3. Interface reference The domain relevant to IEC 61968 series is described. For each relevant
model business function, a list of abstract components is provided, which is
described by the functions performed by the component. Parts IEC 61968-
3 to -9 define interfaces for these abstract components.
4. Integration infrastructure | Utility inter-application infrastructure recommendations to integrate
recommendations components distributed throughout the enteroris9
5. Interface profile Utility inter-application integration envir ental quirgments are
described. Abstract message passmg sgrvi fingd and are
available for applications to communica mat| n t othe applications,
including publish and subscribe service
6. Information exchange Requirements and recommendation pro |ded information
model exchange between appllcatlons/fu tions d| theNR
7. Component reporting Recommendations for, message handling
and error handling authentication necessdry to sup ort r- appl|cat|on integration are
described.
8. Security and Reco mendati \zs/c rit hentication necessary] to support
authentication ut|||£f\e\ integrat scribed.
9. Maintenance aspects Gene}g\m\m\%nce\\ecom nd)/ons are specified.
Informative Use of IEC 61968 series | The / methodolog d to determine interface |architecture
Annex A reco mer{dﬂ@ns tiIity inter-application integration is descfibed.
Informative Inter-application pport utility
Annex B integration perfoxman tions are of
considerat|o vill vary by
Informative View at in a Thi aWscribes some of the underlying principles of flefining the
Annex C con ectric ference a dictionary of IEC 61968-11.
ut|||ty
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APPLICATION INTEGRATION AT ELECTRIC UTILITIES -
SYSTEM INTERFACES FOR DISTRIBUTION MANAGEMENT -

Part 1: Interface architecture and general recommendations

1 Scope

This Part of IEC 61968 series, is the first in a series that, taken as a whole, define interfaces
for the major elements of an interface architecture for distribution management.

This International Standard identifies and establishes recommegidati tandard
interfacg¢s based on an Interface Reference Model (IRM). Subsequent isNdtandard
are basfed on each interface identified in the IRM. This set of s NI to the
definition of interfaces. They provide for interoperability amopg diff ystems,
platforms, and languages. Methods and technologies i ¢ tionality
conforming to these interfaces are recommended in IEC 61

As used in IEC 61968, distribution management cgnsists 0 i istri blication

compongents for the utility to manage electrical distibuti 3ks. These capabilities
include |monitoring and control of equipment for pow anagement procgsses to
ensure | system reliability, voltage ijde management, | outage
management, work management, auton acilities management, and metering.

The IRM is specified in Clause 3.

2 Norfmative referen

The follpwing documents, i ! e ormatively referenced in this document and

are indigpensable for i i ted references, only the edition cited applies. For

undated refere 3 i referenced document (includihg any
Dlig

amendnpents) ap

IEC 619 fribution
manage
IEC 619 fribution
manage
IEC 61968-11) Apphication integration at electric utilities — System interfaces for disfribution

managelmént — Part 11: Common information model (CIM) extensions for distribution

IEC 61968-13, Application integration at electric utilities — System interfaces for distribution
management — Part 13: CIM RDF model exchange format for distribution

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

3 Interface reference model

3.1 Domain

Within this standard, the distribution management domain covers all aspects of management
of utility electrical distribution networks. A distribution utility will have some or all of the
responsibility for monitoring and control of equipment for power delivery, management
processes to ensure system reliability, voltage management, demand-side management,
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outage management, work management, automated mapping, facilities management, and
metering.

The distribution management domain may be organised as two inter-related types of business,
electricity supply and electricity distribution. Electricity supply is concerned with the purchase
of electrical energy from bulk producers for sale to individual consumers. Electricity
distribution covers the management of the physical distribution network that connects the
producers and consumers. In some countries, the responsibility of organisations may be
legally restricted and certain sections of the standard will be inapplicable.

A utility domain includes the software systems, equipment, staff and consumers of a single
utility organisation, which could be a company or a department. It is expected that within each
utility d¢main, the sysiems, equipment, staff and consumers can be uniquely identified. When

information is exchanged between two utility domains, then identifier extending
with the|identity of the utility organisation in order to guarantee globa

3.2 Blusiness functions

Various|departments within a utility co-operate to perform erati ent of a
power diistribution network; this activity is termed distributionaman agenge rtments
within the organisation may support the distributiop i having
direct responsibility for the distribution network. This se¢ \ Ction 6 is
provided in the Interface Reference Model (IRM) which

The us¢ of a business-related mode dénce from vendor-pfoduced
system [solutions. It is an important test of\the ility™>c is standard that the [IRM be
recognisable to utility staff as a descyiption of\the wn distribution network operafion and
management.

Major ufility business fun S e IRM are shown in Figure 3.

9,

6  The work of the CIRED Working Group on Distribution Automation, published in 1996, is fully acknowledged in
the segmentation.
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Network Operations Records & Asset Operational Planning Maintenancg and
(NO) - IEC 61968-3 Management & Optimisation Construction
(AM) - IEC 61968-4 (OP) - IEC 61968-5 (MC) - IEC 61968-6

Network Operations Network Control . Maintenance &
Manitarina (NMON) (eTL) Substation & Network ) Insnaction (MAI
Inventory (EINV) NsetWolrk Ope‘rsa\lt':ntzn
imulation .
Fault Management Operational Construction WMS (CON)
(FLT) Feedback Geographical Switch Action R—

Analvsis (OFA) Inventorv (GINV) Schedulina (SSC)

Operation Statistics

& Renortina (OST) Co— General inventory Work Scheduling

Power Import & Dispatchi SCHD
Calculations manaaement (GIM) Scheduling. loatching,l )

Dispatcher Training * = . Real Time (CLC) & Ootimization (IMP)

i Asset Investment Field

Plannina (AIP) Recordina (FRD)

NNEENASVSAN

Application Integration Infrastructure
<

Network Customer Meter Reading & Control

Extension Support (MR) - IEC 61968-9
Plarining (CS) - IEC 61968-8 Energy Tiadi Business Planning &
(NE) - IEC 61968-7 Meter Reading Meter Data Rerjortina (BPR)
(RMR) Manaazment (MDM}
1 PP Retail (RET) Premises (PRM)
Calculaticns (NCLC) u (CSRV) vi Advanced Metering Mztering System Sales (SAL)
Jafrastructure (AN (MS) Human Resources

. (HR)
Construction Trouble Call

: Stakeholder
Supervision (CSP) ManagementdTEM Demand Response Mater Maintenance

(DR) (MM Planning &

Manaaement (SPM) Public Information

Project Definition Point Of Sale

. -
(PRJ) (POS) Load Control Meter Data (MD)

(LDC) Supply Chain &

Loaistics (SC) EnadySenvice

Provider (ESP)
Meter Operations Premise Area
(MOP) Network Customer Account

(PAN) Management (ACT) Premise Area
Network

(PAN)
Financial (FIN)

IEC 1965/12

3.3 Iy

It is not i i is standard to define the applications and systems that vendors
should S i pected that a concrete (physical) application will proide the
functionfali more abstract (logical) components as listed in this standard. These
abstract dre grouped by the business functions of the IRM.

In this standard, the term abstract component is used to refer to that portion of a software
system that supports one or more of the interfaces defined in IEC 61968-3to 9 and 13. It
does not necessarily mean that compliant software is delivered as separate modules.

In this subclause, the definitions of business functions introduced in 3.2 are further extended
into:

e sub-business functions (second column);

e abstract components (third column).

Some abstract components may be used by several different business functions. For example,
a component like power flow can be used for network operation, short term operational
planning and optimisation, and long term network extension planning. Much of the information
exchanged for power flow purposes in each of these areas will therefore use many of the
same information exchange message types (refer to Clause 6).


https://iecnorm.com/api/?name=66f8aeeb16104a6b1221347911b62c9e

—14 - 61968-1 © IEC:2012

Applications from different vendors package the functionality of these abstract components in
different ways. To use the IEC 61968 services, each application shall support one or more of
the interfaces for the abstract components.

IEC 61968-1 describes infrastructure services common to all abstract components whilst
IEC 61968-3 to 9 and 13 define the details of the information exchanged for specific types of
abstract component.

IEC 61968 series 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 clauses of IEC 61968-3
to - and TEC 6 1968-13;

b) an application interface is compliant if it supports the interface
IEC 61968-3 to 9 and 13 for the relevant abstract component
Refgrence Model;

ardsCdéfined in
i theN\lnterface

plicable

c) an ppplication is only required to support interface (stahda
[ by other

components listed in Column 3. It is not required to suppol interfages

abst r within
the rmation
exch y define
infor when a
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4 Integration infrastructure recommendations

4.1 General

IEC 61968-1 describes utility inter-application infrastructure recommendations necessary to
integrate components distributed throughout the enterprise. The services and functionalities
described are independent of the underlying integration infrastructure. In the following
recommendations, an “event” is a unit of information exchange which is issued
asynchronously by its source (“push”). A “component” is a module of application software
which is a component of the integration bus as either a publisher or subscriber (receiver) of
an information exchange.

The bupiness process begins by identifying the information to b xchanged Land the

compongnts involved. This typically involves one publisher that on and

initiates heN i

IEC 619

a) shoI

b) sho ) g., web

sery| [ , 3 others).
(refd

C) t users
ser with
he new
model,
bendent

d) system
ame;

e) scribing
hanges

4.2

To help b rtments

and sy§g S, &q C¥ odelling notation or language is needed. A modelling Ianguage

extends| na Q by adding formal constructs to aid in communication by rneducing

ambiguity. By aising ascommon modelling language across the utility, utilities can bettgr define

what information ¥ to be shared across departments.

The chosen modelling Tanguage should be rich enough to defail the requirements, graphically
oriented (visual diagrams) to make it easy to use, widely accepted, and supported by
reasonably priced tools. Refer to Informative Annex A for further information regarding this
methodology that has been used for the development of IEC 61968 series.

5 Interface profile

5.1 General

The Clause 5 is organised according to the interface profile, as shown in Figure 4.
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4
5

@) IEC 61968-3..9, 13 Interface Specification
5. Middleware Adapter

]
d,
—

5.6 Middleware Services m
Communication Services B ‘\m
Platform Environment. - N, “

‘v IEC 196p/12
Figure 4 — Overview of the interface profile and carresponding~sdbclause numbers

The recommendations for all the indi%dua is\i profile are explained in the
following paragraphs.

5.2 Abstract components

Information exchange a ither be a piece of data or the resylt of an
executign of functionapity (meaning s funcfion can be invoked remotely) and|for this

purposg is called a [Sexyi g . example, a component can be a |classic,
proceduyral applicati i a legacy application) or a fully object-priented
applicatjon built . Also, components can be distributed acfoss the
network| (LAN, Intrap€é i - WAN or even the public Internet), enabling|flexible

deployment of DMS&N\apphications inN\the utility-wide information and communicatign (ICT)
architec 8 gnent is unlimited: it can perform any function| that is

requireg ibuti pianagement. Typical categories of functions are shown in the
interfacq S

A comg ) er/be profile-compliant, meaning that it knows, understarjds and
satisfies uirements or not profile-compliant. A component that is not| profile-

compliapt shall be~xmade compliant before it can fulfil its role in the service interactigns (see

5.3). Each<vendor of today’s DMS applications may have its own application architedture, its
own A;Wmmmﬁnmnmﬁ—nﬁemmmmmmmo of the

same vendor. Such existing applications may very well have an important role as a client of
the services. But the industry cannot expect that a vendor rebuild all its existing applications
to new versions that are profile-compliant. Even new applications may not always be profile-
compliant, but instead use the established vendor-specific architecture and application
interface. Therefore, non-profile-compliant components probably will be in the majority during
the early stages of the IEC 61968 series. When IEC 61986 series becomes more widely
accepted profile-compliant components will become more widely available.

For components, IEC 61968 series recommends that applications should implement at least
one of the interfaces as specified in the relevant series of documents from IEC 61968-3
onwards.
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5.3 Component adapters

A component adapter in the context of IEC 61968 series is profile-compliant software that
enables a non-compliant software application to use the services. As such, the component
adapter only goes as far as necessary to make the component conformant to one or more
specific interface specifications in the series IEC 61968-3 onwards.

5.4 Interface specification

The IEC 61968 series interface specification recommendations consist of two parts:
component-specific profile specifications and services specifications which are common in a
distributed computing environment based on components. Individual IEC 61968 interface
specifications for functional areas (see the Interface Reference Model—in Clause 3) are

availablg in the parts of this standard (IEC 61968-3 through -9 and -13).

For all garts in an IEC 61968 interface specification, it should:

a) be declarative, containing attributes, methods and paragete all the
service exchanges that are part of the specific interface s %

b) be programming-language neutral;
c) emphasize the separation of logical interface and its imp
d) be middleware-agnostic.

Recommendations for component-sp
Recommended common service patterns-are p

5.5 Middleware adaptey

A middleware adapte profile-compliant software that ajyigments

existing| middleware serwy itity’s inter-application infrastructure gupports
recommlended serwce 8 , the middleware adapter only goes ap far as
necesss *ﬁ b sf-middlex are features conformant to the requirements of
one or more availdblé Tten ifications in IEC 61968-3 through -9. In this context the

middlew € single interface, it represents a set of interfaces
enabling g W1Qg ides for components.

For examg
at all) tk
assume

ponent may use internally any middleware (or no middleware
for the needs of the specific business function. A utility cannot
y components will always use the same implementation of
middlew at are used by the utility. A middleware adapter is needed that is able
to act ag a, middleware “gateway” for IEC 61968 exchanges produced by one compongnt over
the implemented middleware services into the other component(s) (which may be based on
other middteware):

The IEC 61968-3 to -9 define the services (see previous subclause) that are recommended to
be present in the architectural implementation supporting and governing component
implementation. However, different middleware services implementations will introduce
heterogeneous service implementations and different operating environments. This situation
may provide some properties implicitly and recommend that others to be added by the
middleware adapter. If the middleware services implementation does not provide a specific
profile-compliant feature, the middleware adapter should provide it.

This implies that:

o for a middleware service implementation that provides the service, the middleware adapter
should provide a mapping to it;

e when a non-compliant middleware services implementation is used in an IEC 61968-
environment, at least one middleware adapter is present for that middleware services


https://iecnorm.com/api/?name=66f8aeeb16104a6b1221347911b62c9e

-42 - 61968-1 © IEC:2012

implementation to make it IEC 61968-compliant. It can also be the case that more than
one middleware adapter is used to make a single middleware service implementation
compliant with the services (e.g. one middleware adapter for each required IEC 61968
interface service);

o for those middleware services that are non-compliant, each middleware adapter is custom-
made for that specific middleware services implementation because it depends heavily on
the architecture and implementation of the middleware services implementation. It also
runs in a specific, possibly distributed hardware/operating system (HW/OS) environment.
Therefore the triple set middleware services implementation, (set of) middleware adapter(s)
and HW/OS are fully dependent on each other;

e the middleware adapter (in theory) is reusable for multiple IEC 61968 interface services

running over the same middleware services implementation in the-same computing

envifonment.
5.6 Middleware services
Informafion exchanged among components can be performed withip t cess (in
process|, across processes on the same machine (local) [ emote).
Middleware providers usually support different communicaion bus and
asynchr ht cyclic
or even leware,
such as
The mid s in the
interfacs
a) tran Vork;
b) exis
c) ber
d) modfify transaction
e) proVide the ai’ f’ty d.
As an elxample, i : for life
cycle arld registrati
57 (
Integrat tructure
shall bd - Q_support multiple network types and different resources prgsenting
differen . ~ ds a JMS transport and HTTP. To connect multiple componeénts, an
integration systen all seamlessly reconcile network and protocol differences to [support
compongent,.communication. In general, services should be provided independent to underlying
platform, language, and integration tool or technology.

5.8 Platform environment

Services can be deployed on various hardware and software platforms. A utility may need to
manage different hardware and operating system platforms from different vendors. This
means that a utility may have to make modifications depending on the hardware and software
that is deployed. The specific adaptations that may be required for a particular implementation
are outside the scope of this standard.

6 Information exchange model

6.1 General requirements

This standard defines requirements and recommendations for an Interface Reference Model
(IRM) for distribution management where components distributed over the communication
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network exchange information using IEC 61968 services. Only functionality and services
required to support information exchange are enumerated in this clause.

However, since the initial release of IEC 61968-1, the term 'CIM Profile' has come into
common use. A CIM profile is simply some formal subset of the CIM, in terms of classes,
attributes and relationships that may have additional restrictions imposed (e.g. some elements
are required). The term IEM has effectively been replaced with the term CIM Profile. The
normative contents of IEC 61968-3 through -9 and -13 are effectively the definition of CIM
Profiles. The use of the IEC CIM as the basis for the information exchange model has been
enhanced through the effective merging of distribution with transmission models within the
CIM, as realized by IEC 61970-301 and IEC 61968-11, as well as the definition of naming and
design rules.

IEC 61968 series recommends that a compliant utility inter-application j e should:

e supf
e prov

The IE(Q
messag

d within

a) XMUY s is the
appt

b) XML Is is the
appt

The useg fic XML

Schemag

e spedification of requiré

e spegification of rele bvant to

the gpecific m
e the means to@
e the means to rel8

e the Uise of X

As a rej
to RDF

o XML schema should follow IEC 62361-100, and a mapping
e IEC 61970-501.

6.2 Message

6.2.1 General recommendation

IEC 61968 series recommends the use of a standard message envelope structure in addition

to technology specific message envelope structures such as JMS and SOAP header

definitions. The basic understanding of each message defined requires:

e averb to identify the type of action being taken;

e anoun, to identify the type of the payload;

o the payload, which contains the data relevant to the information exchange as defined
using a profile.

The following Figure 5 provides a high level, logical view of the structure of an IEC 61968
message.
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It is im
envelopg structures and a SOAP level envelope are described

mMessage

6.2.2 Message header

A list of recommended fields has been provided i a common njessage
header.|It requires two elements: Verb and Noup ne noun
identifies a subject. All other fields are gptional

6.2.3 Message type payload

The me h Rules

(NDR).

e un-t ypically
be |4

e encd ified by
the header no

Figure 6 is ar > bre it is

compris children

elements;
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hereas option |e

-+ m:EndDeviceEvents

e St

14

re required have solid line boxes
2 boxes. When an element may have an

EC  1968/12

around

specify
nts and
he CIM.
ified in
hown in
M class
e same



https://iecnorm.com/api/?name=66f8aeeb16104a6b1221347911b62c9e

- 46 - 61968-1 © IEC:2012

class part9: MeterReadings mes sage type / ..........................

r --E m:CustomerAgreement

. ) Id ent if iedO bject ! -sEsieeisnsssieieieieessaieses s
+ ServiceDe liveryPoint '
Metering: | e e mmmmmmmma-
0.1 ServiceDeliveryPoint ! 1 . -
y r-+ m:EndDeviceEvents
1 II' ___________________________________ !
E
i
+CustomerAgre ement Agremm : 0w
Customers: '
0..1 CustomerAgreement | e m e m

|
+ MeterReadings 7 = : '''''''''''''''''''''''''''''''' S
ctivityRecor -
+EndDevice Bve nts "

.. Meterings MeterReading [ -
[+ MeterReadings 0..* [End De vice Even
[+ MeterReadin

g End DeviceAsset
0. Metering: '
[+ MeterReadings + MeterAsset MeterAs set
0..* 0.1
+ MeterReading + IntervalBlocks
0.1 0.5 | Meteringz

IntervaBlod

+ MeterReadings

o~
+Readings

0.+ [Measurement \a lue

Metering:Reading

IEC 1969/12

6.2.4 Explanation of associations

A MetejReading may contain several
of InteryalReadings. These IntervalR
Figure B shows how this relationshi
notation in the CIM.

class party: MeterRead ings message typ \k \\)\/

valBlock may have a|number
with specific ReadindQuality.
Unified Modelling Language (UML)

+IntervalReadings Measur ement Value | ntervalReading

0.% Metering::
IntervalReading

IntervalBlocks +IntervalBlocks

0..+| Meteringz |0 * +Pending [ +ReadingQualities
IntervalBlock Metering = IO *

0..* 0..1 Pending
+IntervalBlocks | 0..*  +IntervalBlocks

" Metgring:
+Pending | 0..1 Readit] gQuality

IEC 1970/12

Figure 8 — Navigating associations in CIM (UML notation)

This diagram indicates that a MeterReading may be associated with zero to many (0..n)
IntervalBlocks and that an IntervalBlock may be associated with zero to many
IntervalReadings. Association role indicates the multiplicity such as a role name of
IntervalReadings means more than one interval reading may be involved. The Figure 9 shows
the XML schema structure based on the association illustrated in the figure above.
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r-+ niintervalReadings E

AL L L L L L L L L L L L

-= mintervalBlocks

R iRttty bututal o
E

I--. _:?R_e"n:i' ______ i;E _____ = - i
iReadingousities B sy

MeterReading =

m:ReadingType

Figure 9 — Navigating associations in message type schemas

IEC 1971/12

6.2.5 Compliance philosophy

The IEQ 61968 series defines the logical names of message types and fields within

essage
types. Qompliance can be assessed separately for each message typ€ payl :I;essage

type hag an XSD defined within IEC 61968 parts, compliance sha bhysical

XSD leyel syntactically. Explicit compliance guidelines in IEC 61968 should

be folloyed if provided.

A software component is deemed to be compliant to any sp

e the gomponent can produce a valid instance (typics ik XML) of a mpessage
type| (typically expressed in XSD) including all r ‘ a types
as defined in this standard. Data mg Q i within a
component. Optional data should ¢

o the ¢component can read an instanc defined
in thjs standard and correctly interpye

6.2.6 Extension

Both CIM UML model . Customer extensions to an UML model

are regommended tq and/or labelled in model for namespace
management. Cuysto s are recommended to not break CIM XSD
backward comp extensions should be submitted to relatefd 61968

working|groups to e €oqpsideredhfor inclusion into the relevant part of the standard.

6.2.7
There a yries gdests: transactions and queries. A query request would use a
‘get’ ver se-tfe request would be transactional (i.e. information processing) in nature.

In the case ofa request, the request message would typically include relevant “Get”
profile payload rt of the query request, as provided using a Request ¢lement.
Transadtional requests would still utilize a Request element but no specific “Get] profile
payload. The Figwc tO—describes=a iugibai viewof arequest message stereotype:

IEC 1972/12

Figure 10 — Logical view of a request message
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In all cases, the requestor should expect a response message, where either a synchronous or

asynchronous request/response pattern can be leveraged.

6.2.8 Response message

A response message is the consequence of a request message, where the response would
typically provide an indication of success or appropriate error data. Indications of success or
failure, as well as detailed error structures can be conveyed in the Reply element. If the
response is to a ‘get’ (i.e. query) request, the response data can be provided as a payload. A
correlation identifier and/or original requestor are recommended to be included in the header
if the response message is referenced to an original request message in an asynchronous

fashion. The Figure 11 describes a logical view of a response message stereotype.

IEC 1973/12

essage

6.2.9

applicat
The me

The Fig svent message stereotype.

IEC 1974/12

An eve ica ' %d toyindicate a detection of a cong

5ihg publish/subscribe messaging p
rb, with a payload that describes th

ition or
atterns.
b event.

Figure 12 — Logical view of an event message

6.2.10 Fault message

A fault message would typically be issued as a response to an otherwise undecipherable
message, where it may not have been possible to parse the header of the request. The Figure

13 describes a logical view of a fault message stereotype.
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————
FaultMe=zzageType _|

FaultMessage EI—I—(—--—)EI—' Reply I

IEC 1975/12

Figure 13 — Logical view of a fault message

6.2.11 rSignature-element

A signafure element may be used to sign a message. It is optional, rtant for

some irfformation exchanges in some environments. Signature elém defined

using thle underlying transport, as would be the case when using SOA

7 Component reporting and error handling (infor

7.1 Component reporting

IEC 61968 series recommends that a compliant ¢

a) shodld provide a generic event hi selected
information exchanges to be saved;

b) shoulld provide event history’s sch rmation
exchange model (refer to Clause 6)\

c) sho i% o) to record the time at which the publishing
comjponent issued pach ;

d) shodld be i 3 i \ nponent
versfions. ( , 3 able of
supporting rig S

e) shodld provideA\In applicati . of any
application cé » \ 3 led and
disapled, 4An Those
elements\will K bject to
) LN .
improverent mgth rmation
exchanged

f) shodld besabte tosupport a component sending or requesting information without knowing
whefe the)receiyj ed. The
rec nnected
asi

Components may be unavailable because they have failed or because they only run during
certain hours; when the network becomes available or receiving application is ready to
process requests, the waiting information must be delivered.

A Journalizing service may be available and is used for visualisation of computer and
communication related (i.e., non-power system) events occurring on the system. The
journalising service should be implemented as an IEC 61968 persistent exchange service.

7.2 Error message handling

As a general rule, upper layers of architecture contain operations at higher levels of
abstraction. At these levels, less detail information is sufficient because less detail is present
concerning the operation that failed. The principle is that error information should match the
level of abstraction of the layer in which it is being examined.
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a) The information contained in the error report should contain sufficient detail to be useful in
diagnosing the error condition.

b) It is recommended to use a common XML schema to capture the error message to
minimize data transformation and the error message can be processed by related
systems/applications.

NOTE There are different types of errors: warnings, non-fatal errors, and fatal errors.
Warnings: Information messages; e.g., message queue buffer is nearly full.
Non-fatal errors: Recoverable erroneous condition that does not require re-initialisation; e.g., data integrity failure.

Fatal errors: Erroneous condition that requires re-initialisation of one or more components and/or services.
Unaffecte ervi i i estrictive i i i i nplete.

8 Sed

Security vithin a
system. such éxposed
interfacq 3 Y require
infrastry b taken.
For theg

A user,| either a human being or component, component. The ipterface
between the user and the componen ¢ a ponent interface [through
which major security breaches could\ oc or human users, |t is the
responsglibility of the requesting compon j ' e user has the authorjty to:

e use the business function;

e use [the services on aghNodividug] ¢ ¢ is\ Although such a restriction wi|l aid in
secUrity, the rights to - a remote component should be gnforced
by the requested rgm

NOTE Tphe requesti co € optional and does not increase the robustnégss of the
overall sgcurity integ ¢ e uCh restrictions may be useful as a migration path towards
system sgcurity for system heye theXemote applications do not support the security services as specifled in this
standard.

Once th atéd, it is the responsibility of the component to pearform a

determi thentication versus the security parameter values required by
the rem e user is attempting to access.

Specific isCof" & iy, authentication requirements and mechanisms are outgide the
scope ¢ pecification. The IEC 62351 series of standards may be referencegd when

applying this-standard.

9 Maintenance aspects (informative)

Maintenance is an important part of the life cycle, which comes at the end of a long process
(design, implementation, and usage of a system). The occurrence and frequency of level of
maintenance issues will reflect the quality of the design and implementation of the integrated
components, each of which may be produced by different sources. Reduced reliability,
increased executable size, and performance degradation are among the likely consequences
of a poor implementation. Reduced testability, reduced usability and reduced modifiability are
important primary causes. Secondary causes include increased link time, reduced
comprehension and increased compile-time.

IEC 61968’s specification of component interfaces does not place requirements about how
each component should be designed internally. However, design is encouraged to be modular
and de-coupled from other component designs. Components should be largely self contained
and have minimal if any interdependence.
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Annex A
(informative)

Use of IEC 61968 series of standards

A.1  General

This informative annex provides recommendations on how to use IEC 61968 series. It is only
intended to provide general guidelines for the usage of IEC 61968 standards.

A.2 /Lpplication of IEC 61968 series by a product vendor

The pri PThis is
importa t seeks
to adop ]ch is to
offer int conjunction with
one or 1 interopgrability
tests. T vendor{specific
extensid

The add

A.3 Application of IEC 61968 s

The ste terfaces

Step A
enable

analysis

messag

Steps |
deployni

expectefd

specific
configur
support

of the ui is the installation of suitable infrastru
ntegratio application process flow are concerned
of the specif by irem leading to a detailed specification of utility

automatic configuration from machine-readable data produced

cture to
with the
specific

on and
plier is

utility
for the
EM may
by the

applicat

ofs’or from electronic copies of the message specifications produced in step &

.

There are three parts to the process:

e definition of the interface architecture and the major abstract components;

o definition of interface specifications of message types that describe dynamic changes.

o definition of a static entity model to provide a common way of describing what data may be
exchanged.

Development of the static entity model and the messages is an iterative process. An Overview
of a utility application of the IEC 61968 series is shown in Figure A.1 (Process A) and Figure
A.2 (Process B).
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Step C: Utility
maps its
application

systems to the |

IRM abstract
components

Step D: Utility uses/
modifies existing or
defines new use case

and integration s
scenario according to
business process
needs

tility uses the
existing message
types (profiles)
and no extension
needed

To: Process
B, "Step G"

Yes

No

oes the message type
(profile) meet integration
requirements?

message types

Application of IEC 61968 series by a utility

and

A

message typq
rofjles) required to
support integrafion
scenario

Utility CIM
Extensions:
Classes
Attributes

Data types
Relations

EC 1976/12
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From:
Process A,
Ilstep Fll

— 53 —

Step G: Utility defines
new or customize
existing message types
in XSD or other format

Is supplier
integrating its product

Y o5 mum—(p

Step H: Supplier of
application product reviews
materials and adds/
modifies integration

N St&p I: Review:
tility and supplier
/\ intérface specifjcations are
modified and|approved

message
\@pes required|to support
(theirappligations

. > Applicable, Tgst And
Deploy New

with other utility
Systems?
Step J: Application product
No supplier makes necessary
revisions to application
component (or its wrapper)
to support required
== information exchange.
Note: An alternative is for \)
the utility to wrap 6
application wHen
implementing its adagter,
connuector
0 %
0
v (O
- . Stem M: Utility
gl & B < . Uity Performs IEC 61968
Upjatgs - Infrastructure
Infomation ¢AK adapter/ = e -
Excharjge Model connectqr foraffected Administration And
el <& tions Work Flow

with necessary| supporting
documents [such as
updated mesgage types

Step N: Utility, And
Supplier|If

Business Prpcess
Automatipn

Inter-Application
Integration For Eusiness
Proc plete

IEC 1977/12

Figure A.2 — Process B: application of IEC 61968 series by a utility
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A.4 Establish interface architecture

Use cases, along with other available resources should be used to establish general
requirements of a utility’s inter-application integration infrastructure and to support the
definition of the IRM, which is shown in 3.3. An interface architecture should include actors
that exchange data. These actors can be aligned with the Business Sub-functions listed in the
Table 2.

A.5 Define generic use cases

Applicati
is a dog
and sygtem integrators have more sophisticated means for

example in UML notation using a modelling too. The purpo$e ©
informafion to be exchanged among these components. i
Producgr/Consumer and Message Type columns during this

The aim of each IEC 61968-3 to -9 standard is fo address\th s needed
information exchange requirements. Therefore, it is i need to
make minor extensions to the CIM ar | set of
requirements.
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Table A.1 — Use case template

Use Case <Number>: <Use Case Name>

Summa

ry:

(It is recommended to provide a narrative that describes WHO does WHAT to WHO, WHEN
and WHY they do it)

Actor(s):

Name Role description

N
<A< O\
Participating business functions: @\\
Acronym Business function/Abstract componen \%}v‘i@‘s or information provjded
SOSS

Assumptions / Design cg %s
Normal|sequence:
(UML sequenc ¢ to be provided such as the example from

IEC 619

68-9)

e@g r is> reconin

sd CreatgMeterRead Qéhéqw

DMR-MOP (DM

MR-RMR (MS)

CREATE{MeterReadSchedule) -

CREATED{MeterReadings)

REFPLY{MeterReadSchedule)

CREATED{MeterReading)

read meter
[; ;

Sequences can also been presented in the tabular format as listed below:
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Use Event Description of process Information to be ProducerTo Receiver Message
case exchanged Abstract component type
step (Verb/Noun)
N
Integration scenarios
Informgtion model for normal sequence: (\ oo,
Class Class attributes Attribute type \Q{er 'on\\ Relatjons
N
Pre-conditions:
Exceptions / Alternate’s
Post-cq :
Informa3 Mlt rnate sequence B: As-built update:
Interface class bﬁass attributes Attribute type Operations Relations
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Message type table:

Message type Message type Message type content Revision
identifier (Verb/Noun) number

(Class.attribute)

References:
Issues: /\

ID Description \ \ \ \/ Status

\\\B

\/
Revision history: <\& ®>

No Date Author Description

1. Orlg(Qal. ('\ >

/ 7 NI
",

, Which often correspond to real-world objects in the
atd down in IEC 61970 and IEC 61968. In general, verbs in
they are inadequate to properly express the action.|A noun

IEC 619 a set of verbs to cover a publish and subscribe model| from a
master |data.ssource point of view and a request and reply model from a requesting
system/ppplication pgint of view. A systematic way of accomplishing this is to create [a set of
verbs fprithe requesting purpose and another set of verbs with passive voice [for the
publishing purpose. Verbs that apply to the master data source (the system of records for the
given message) will result in all referenced and/or replicated objects to be updated. Verbs
that apply to the requesting systems will result in an object to be created or updated through
successful processing by the corresponding master data source system. This would also
require integration use cases to identify system of record (SOR) for a given message.

Note that a message can contain multiple objects which may owned by different
systems/applications/devices. An update of an object can trigger an update of an event
message as a result. Therefore, proper identification of message/object ownership and
synchronization among them is important.

Table A.2 lists the commonly used verbs for each message type specified in the IEC 61968
series.

The following assumptions should apply when using these verbs:
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o for a given message type or its parts, there is usually one system that owns the creating,
updating, and cancelling/deleting/closing of that message type or one for each part. The
system ownership could also be extended to the attribute level if necessary to allow for
multiple systems updating a document in a workflow scenario;

e an instance of a message type has a life cycle in the integration systems and is identified
by a unique message id across systems upon its creation or request of creation;

e the publish and subscribe model is implied for every verb, including the ones with the
passive voice.

Table A.2 — Commonly used verbs

Verbs Meaning Message structure
V4

create The ‘create’ verb is used to publish a request to the master )%iquest massage| will

system to create a new object. The master system may in turn in Type and
publish the new object as an event using the verb ‘created’. ayload sttuetu
The master system may also use the verb ‘reply’ to respond

the ‘create’ request, indicating whether the request hasbgem\

B.

processed successfully or not.

\}%eq st méssage| will
includg HeaderType,

ugstType and|optionally
>ayload structures. The

change The ‘change’ verb is used to publish a request to t
system to make a change to an object based on t
in the message. The master system may in tu

master system may also use the verb ‘ ’
‘change’ request, indicating whether the
processed successfully q/?]}t\

requestType strudture will
potentially identify specific
object IDs.

cancel The 'cancel’ verb is used t \rhe\n;?)er Request message| will
system to cancel the object jo the Cases include HeaderType,
t. The master RequestType and|optionally
as an event Payload structure$. The

ent has been requestType strudture will
ster system may also potentially identify specific

I’ request, object IDs.

IS used when the
no longer valid due to

close se\WerbNs used to publish a request to the master Request message| will
e the object, most commonly in cases where the include HeaderType,
represe a business document. The master system RequestType and|optionally
publish the closed message as an event using the Payload structureg. The
" to notify that the document has been closed since | requestType strugture will
hed. The master system may also use the verb potentially identify specific
creply)to respond to the ‘close’ request, indicating whether the object IDs.
st has been processed successfully or not. The ‘close’
verb is used when the business document reaches the end of
itb iIfU byl;iU dub‘ tU auubcaafui bUIIIpib‘tiUll Uf a IUubillb'Db
process such as to ‘close’ a work order.
delete The ‘delete’ verb is used to publish a request to the master Request message will
system to delete one or more objects. The master system may include HeaderType,
in turn publish the closed message as an event using the verb RequestType and optionally
‘deleted’ to notify that the object has been deleted since last Payload structures. The

published. The master system may also use the verb ‘reply’ to requestType structure will
respond to the ‘delete’ request, indicating whether the request potentially identify specific
has been processed successfully or not. The ‘delete’ verb is object IDs.

used when the business object should no longer be kept in the
integrated systems either due to error(s) or due to archiving
needs such as to ‘delete’ a customer record. However, the
master system will most likely retain a historical record of the
object after deletion.
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Verbs Meaning Message structure
get The ‘get’ verb is used to issue a query request to the master Request message will
system to return a set of zero or more objects that meet a include HeaderType and
specified criteria. The master system may in turn return zero or | RequestType structures. The
more objects using the ‘reply’ verb in a response message. requestType structure will
potentially identify specific
parameters to qualify the
request, such as object IDs.
created The ‘created’ verb is used to publish an event that is a Event message will include
notification of the creation of an object as a result of either an HeaderType and Payload
external request or an internal action within the master system structures.
of that 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.
changed The ‘changed’ verb is used to publish an event that is a E!ent messagé w|ll include
notification of the change of an object as a result of either an derJypeand Payload
external request or an internal action within the master system re
of that object. This could be a generic change in the content ¢f
the object or a specific status change such as “approved”
“issued” etc. This message type is usually subscribed b
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 t ent mmessage wlll include
notification of the normal closure of an obje eaderType and FPayload
either an external request or an internal a syructures.
master system of that object. This messag
subscribed by interested systems and(coyl
updates. There is no nee}i&\reply is .
canceled The ‘canceled’ verb is useq to p w Event message wijll include
notification of the cancellati ares either HeaderType and Payload
an external request or an j ilthe master structures.
y subscribed
s updates
e.
deleted Wm that is a Event message w|ll include
ject a5 a result of either an HeaderType and Payload
temmal action within the master system structures.
usually subscribed by
be“used for mass updates. There
to}b mepsage type.
reply o primary usages of the ‘reply’ verb, but in both Used only for resgonse
used_in pésponse to request messages, whether | messages. For regponses to
is synchronous or asynchronous. The first transactional requests, the
the success, partial success or failure of a message will contpin
est to the master system to create, change, HeaderType and ReplyType
ete, cangel, or close a document. The second usage is in structures. For regponses to
se tg>a ‘get’ request, where objects of interest may be get requests, the message
i will contain HeadgrType,
ReplyType and pdtentially
Payload structures.
Note that tHe_proposed verbs will be moved into IFC 61968-100

A7

Development of CIM model extensions for distribution

The main purpose of the CIM extensions for distribution, documented in IEC 61968-11, is to
provide (together with IEC 61970-301) a common language for describing exactly what data is
being exchanged among abstract components of business functions (i.e., IEC 61968-3 to -9

interface specifications) within use cases.

The

I[EC 61968 modelling

team

ensures

consistency in the naming and relationships of objects, attributes and elements and also how
they are used in message type (profile) definitions developed by all other IEC 61968 project
teams, and to coordinate with the other IEC working groups developing CIM and its
extensions. UML class definitions for the abstract components of the IRM are the entities that
exchange information. Vertical teams (described above) work with the modelling team who
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develops and maintains the CIM UML model describing the domain for data exchanges

required by profiles.

24

@%
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Annex B
(informative)

Inter-application integration performance considerations

Performance is normally defined against three loading scenarios as follows:

e normal loading;

e high loading;

o storrmteading:

The typical scenarios given in Table B.1 assume 2,5 million , syme full
availability of the distributed servers. This is an example that would Ai signifiegntly for
each utifity.

st
va
Table B.1 — Typical load scezz»a{ \

Normal Hi \ \/ Storm

Cill takers 200
Tptal calls . 0/h 100 000/h
Djispatchers Q 1 44
Fhults dispatched for all dispatchers ’h 200/h
Control engineers \_/ 10 20
TElecontrol operations total 5/min 40/min
Manual operations total 25/min 100/min
Djiagram loading total 25/min 100/min
Afcess to plant details%\tal ( 2/min 10/min
Cbmbined telecontrbhevents, (TN 300/h 1.000/h 3 000/h
Testing|is nor efformeqd forist \k;ding conditions. The normal and high|loading
figures are provid h@

=
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Annex C
(informative)

Views of data in a conventional electric utility

General

The business of the utility is based on its network and plant as the prime structure for
operatmg the generatlon transm|SS|on or dlstrlbutlon process W|th this in mmd the analysis

concentrs

process
data ite
importa

ignoring

C.2

The dimensions that need to be considered in a com

geography;

Classification

their imbedding in a broader environment.

gription are:

e time

o financial;

e phygical.

In bring accounted in relation to Figure C.1

e The|strategic planne S e-network for typically many years ahdad with
foregasts of expansion and industrial sites, ndw and
decq

e The ew Of the network for typically several years ah¢ad with
CAD , commissioning schedules and geographicalf layouts
of cq i i

e The gve a view of the network today and in the next few[months
with generation schedules, outage schedules, contingency plans and
shor

e The|contragts/departhent has a view of who is to supply or take power on a contractual
basi

e Thelfinance department has a view of which plant is owned or shared, who is responsible
for the facilities, and the profit/loss statements for the year.

Thus, a consistent way of modelling the data in a Utility Information System (UIS) shall
classify the different data views expressed above and allow for a smooth passage as one
moves along one of the data definition dimensions. Various users have different requirements
on the physical model and these requirements may be changed with time. The data shall
therefore be classified by the areas of interest within the utility and thus corresponding data
management concepts proposed (e.g. - who has responsibility for what, who ensures that the
information is in the right place at the right time).
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Planning
Power_Station
.
Operations /
Generator_1
[
—~ Construction &
|7 Generator_2 aintenance
/ Generator_3

/
/

NON—

Geographical Position

C.3 Identification

Within t ¢ here is
a hierarghical framework tha 3 \ ded into
areas which are operated ies

e Aregion is a large

o Aregs are s@s energy
with|other are

e Conlpanies are ing the
exch g same
regu

Compar)ie eration,

transmig sold to

consum bn their

loading.

Thus thiere—is—a—structure—n—the—company—weoerd—and—ancther—n—the—retwork—world". In

dealing with the data structures, the network elements and companies form a united
representation. For example, each element has an owner or owners, each company has
contracts with other companies and end users. Connections between the physical process
and the business process are modelled in the data structure.

Within this framework, each item has to be uniquely identifiable, thus labelling the network is
an important aspect of any classifying structure. In general it is necessary to consider what
aspects of data usage and transfer are being covered to ensure that different functions are
easily identified. For example:

e For on-line operation and supervision systems, usually the network is mapped by topology,
and represents a time slice. Line segments, geographical position and elevation is
irrelevant; the line segments and tower types are not considered. Typical identification
relates to station name codes and voltage levels.
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Network planning involves in the first instance an analysis of the electrical process and as
such involves introduction of new equipment or elements, removal or replacement of
existing equipment. In this activity, the network evolves in time, albeit not continuously,
and the time parameter characterises one network layout from another.

Transforming the planning results to real equipment requires a transformation from a
theoretical result based on element type. Each element type has a set of basic physical
characteristics, which become concrete with the choice of the equipment.

The actual choice of equipment relies not only on the technical requirements but also on
the geographical position and the terrain. Thus, the geographical co-ordinates represent
an integral part of the description of the network when planning is involved.

The physical characteristics of the elements shall include a layer principle so that only
releyant data IS projected into the applic culation
depends only on the total length. Whereas for mamtenance or co egment
lengths and connection to the tower elements shall be apparent.

The fingncial dimension to the data structure requires that the vario i system
are labelled by the owner company/companies. It is not such as
generatprs or lines to be owned by more than one company atign of the
generatfon, transmission rights, losses, etc. is an impor business of the

power contracts;
power efficiency;
load|statistics;

envifonmental credits.

@@
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Partie 1: Architecture des interfaces et recommandations générales
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La Norme internationale CEl 61968-1 a été établie par le comité d'études 57 de
Gestion des systémes de puissance et échanges d'informations associés.

la CEI:

Cette deuxiéme édition annule et remplace la premiére édition parue en 2003. Cette édition

constitue une révision technique.

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

a) mise a jour du tableau intitulé Modéle d'interface de référence (IRM) qui était
depuis la premiére édition;

I'édition

périmé

b) ajout des fonctions manquantes relatives a 'infrastructure de comptage avancée (AMI);

c) alignement avec les documents récemment publiés du comité d’études;
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d) alignement avec le contenu de la CEI 61968-100;
e) mise a jour des annexes.

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote

57/1272/FDIS 57/1288/RVD

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

abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

Une liste de toutes les parties de la série CElI 61968, publiées sous A€

d'applications pour les services électriques — Interfaces systé
distribution, peut étre consultée sur le site web de la CEI.

Le comité a décidé que le contenu de cette publication n
stabilité| indiquée sur le site web de la CEIl sous "htip-
relativeg a la publication recherchée. A cette date, la publlca'n

* reconduite,

egration
bion de

date de
onnées

* supprimée,
* remplacée par une édition révisée,
* amehdée.
% R
N,

IMPORTANT - Le log

une bo
imprim

ne co
r cette pubii

e trouve sur la page de couverture

publication indique qu' i uleurs qui sont considérées comme
i . Les utilisateurs devraient, par cons

de cette
}iles a

dquent,
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INTRODUCTION

La CEl 61968 est une série de normes:

Partie de la | Titre
CEIl 61968
1 Architecture des interfaces et recommandations générales
2 Glossary (disponible en anglais seulement)
3 Interface for network operation (disponible en anglais seulement)
4 Interface for records and asset management (disponible en anglais seulement)
$ Interface standard for operational planning and optimisation”
) Interface for maintenance and construction?2
T Interface standard for network extension planning3 (\ \
L4 Interface standard for customer support4
9 Interface for meter reading and control (dispo/ni\bl\e\en a ai\s\se\u{grﬁeni)
1k Common information model (CIM) extens s\f&N| ibution (disponible en
anglais seulement)
1 CIM RDF model exchange format for/distri ut|\0ﬂ\9>spon|ble en |anglais
seulement)

100 | Profils de mise en ceuvpéd\ /\\ Q
\J

La sérig des normes CEI 61968 est prévue p ilKer l'intégration inter-applicatipns, par
oppositipn a l'intégration i icati ogiciels

répartis|prenant en charge C Fibution.
L'intégration intra-appli¢atio inee ' é ystéme,
communiquant habitue S ; iddleware)
qui sonf mtegres dans letn_e scuti j a é btimisés
pour dep conne WS \éel et synchrones, et des interrogations / r¢ponses
interactives ou d e 068, en

revanch rge l'intégration inter-applications d'une entreprise
de distr c systémes disparates existants ou futurs (applications
héritéeg 3 S upporté par des environnements d'exécution différepts. Par
conséqu arig CE 96 est appropriée pour les applications faiblement couplées avec
une plu 3 drogéneité dans le langage, les logiciels d'exploitation, les protogoles et
des outl)s de_gestiqn." La\série CEI 61968 est prévue pour appuyer les applications|qui ont

besoin & 3 nnees sur une base evenementlelle La série CEI 61P68 est
égalemg ront les
messagps @€ntre ais ne

1 Arétude.
A I’étude.
A I'étude.
A I’étude.

a A~ W DN

A I'étude.
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CEIl 61968-1, graphiquement en te
distribution avec une architecture d'i

ibués permettant a I'entreprise de distribution g
striques. Ces fonctions incluent la surveillance et la cor
énergie, les processus de gestion qui assurent la fia
tension électrique, la gestion de la demande, la gest
gest|on des travaux la m|se en correspondance automatls

1963/12

mes de
hterface

pose de
e geérer
nmande
bilité du
on des
ée et la

IRM) a Iexceptron de celles co

(Interface Reference Model
dans le groupe EXT (Extérieur au DMS, Distribution Management System).

la gestion de la distribution,

signification de base des mots suivants:

gestion: contrble e

régles prédéfinies;

t direction efficaces;

avec les

odeéle de
mprises

il est important de garder a I'esprit la

automatisation: travailler sans participation humaine conformément a des ensembles de

systéme: un ensemble d'opérations organisées ceuvrant pour prendre en charge une

activité particuliére (ensemble d'applications). D'une fagon générale, un systéme est, dans
ce contexte, basé sur une technologie informatique.

Dans le monde des systémes intégrés, un systéme peut également étre un sous-ensemble
d'un systéme plus grand. Un systéme composé de plusieurs sous-systémes peut prendre en
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charge et coordonner des activités particuliéres plus efficacement que les sous-systémes
fonctionnant de maniére indépendante.

La complexité des taches et I’échange d’information associés aux taches augmentent avec la
taille d’une organisation. En outre, plus la structure de données est profonde dans le systéme,
moins elle est transparente pour l'utilisateur final. Cela implique le besoin de gestion des
données pour éviter:

o les erreurs résultant des multiples points d'entrée de données;

e une perte de cohérence avec les interfaces logicielles;

e des modifications colteuses avec de nouveaux logiciels ou des logiciels actualisés;

e la pegrte de contrdle des données autorisées.

La normalisation des données facilite une réduction des erreurs,
d'entrég des données et un contrble de processus amélioré.

La séri¢ CEl 61968 recommande que la sémantique (modele 3QQ \ interfaces
j \ aide du

Le langage XML est un format de données d'échange d \ s, grticulier
sur l'Intp : fférents
systémd lt donc
recomm ications
de distri

Lorsqu' mations
recommjandées pour les ch - ges"(‘ ). charges

XML, avec des structures définies avec
) ou "RDF Schema" (CEl 61968-13) avec
étre chargées sur des messages dg divers
, RESTful HTTP ou Web Services (W$). Il est
ffet de levier exercé par les architectures ofientées
SOA) et pour encourager l'utilisation des|bus de

utiles d¢s messages s
I'aide de¢ schéma "XM

I'intentign que c
transpofts de m%
prévu que la séri

service

services prise_Seryice Buses, ESB). Dans le futur, il est possible fjlue des
formats 3 e XML puissent étre adoptés officiellement par [la série
CEI 619 ¢ os\parties peflques ou des échanges d'informations.

La comr’n icatign.e composants de I'lRM nécessite une compatibilité a deux njveaux:
o form

e les ¢ohienus de message sont mutuellement compris, y compris les questions de niveau
d'appticatiomrconcermant tastrocture et tasenmantique dumessage:

L'Article 5 définit des services abstraits d’intergiciel, recommandés pour prendre en charge la
communication entre les applications définies par I'lRM. Ces services, ne nécessitant que peu
de logiciels additionnels, sont prévus pour étre déployés en les mettant en correspondance
avec des services - généralement disponibles - de diverses technologies de messagerie,
comprenant les services web (WS-*) et les intergiciels tels que les «Intermédiaires de
Messagerie («Message Brokers»), I'«Intergiciel Orienté Message» («Message Oriented
Middleware» MOM), [I'«Intergiciel de Mise en File de Message» («Message-Queuing
Middleware» MQM) et les «Bus de Services d’entreprise («Enterprise Services Buses» ESB).
L'Article 5 est organisé de la maniére suivante.

e Le 5.1 fait une vue d’ensemble du profil d’interface.
e Le 5.2 identifie les recommandations générales des applications identifiées par I'IRM.

e Le 5.3 décrit les adaptateurs de composants.
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e Le 5.4 décrit les recommandations relatives aux spécifications d’interfaces.

e Le 5.5 décrit comment des services d'échange de l'information peuvent étre soit supportés
directement par l'intergiciel, soit ce logiciel peut étre nécessaire pour faire correspondre
(adapter) les services de l'intergiciel de I'entreprise de distribution aux services standard

d'échange d'informations.

e Les 5.6 a 5.8 décrivent des recommandations environnementales pour I'échange de

I'information.

Un exemple de mise en ceuvre typique de la série CElI 61968 dans une

entreprise de

distribution est décrit dans la Figure 2. Dans cet exemple, I'entreprise de distribution a utilisé
des Adaptateurs d'Interface comme moyens d'intégration de plusieurs de ses anciens
systémes_avec d'autres systémes d'application qui sont conformes a la CEI 61968. Notons

que ces|systémes anciens et les systemes conformes a la CEIl 61968 co
technigyes d'intégration propriétaires parmi leurs applications
informatlions qui ont besoin d'étre échangées entre des application
I'entreprise de distribution sont supposées utiliser les services d'int

Pour led
de Seryi

appareil
cette inf
besoin
d'autom
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derniers
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divers t
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=

Mocdlele du
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Distribution

Modé 1]
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spon

J
Gestion des inter-
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iljser des
es les
'vice de
$968.

ruptions
ndes a
2{ats des
reprise,
ons ont
bystéme
ent des
jue ces
ans un
dration de
es sont
nées a
puisse

) M hutomatisation de Syst¢me
d'Echg la Distribution Info. ¢lient
u:ﬂpLdLb‘Lﬂ T H\lb‘lld\,b deptatert d'Interface
Serwces d Interglc:lelconformes CEI 61968 one
\_) ;/ | —
Hlstonque Ressources Entrepét Gestion SIG Activités
d'Evénements Humaines De Données des Travaux Financiéres

Figure 2 — Exemple de mise en ceuvre de la CEl 61968
dans une entreprise de distribution

L'organisation de la CEl 61968-1 est décrite dans le Tableau 1.

IEC 1964/12
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Tableau 1 — Vue d'ensemble du document CEIl 61968-1

Article Titre Objet
1. Domaine d'application Domaine d'application de la CEl 61968-1.
2. Références normatives Documents qui contiennent des stipulations qui, par référence dans ce
texte, constituent des conditions pour cette Norme Internationale.
3. Modele d'interface de Le domaine concernant la série CEl 61968 est décrit. Pour chaque
référence fonction métier pertinente, une liste de composants abstraits est donnée.

Elle est décrite par les fonctions réalisées par le composant. Les parties
de la CEI 61968-3 a -9 définissent les interfaces pour ces composants

abstraits.

4. Recommandations Recommandations sur 'infrastructure de I'inter-application de I'entreprise
relatives a de distribution pour intégrer les composants disfribués a trayers
I'infrastructure I’entreprise.
d'intégration

5. Profil d'interface Les exigences environnementales d'intégratign i de

ort de

messages abstraits sont définis et@ont™di i icafions pour
communiquer l'information a d'qutr i 5 services
de publication et de souscription

pour I'échpnge
mérées dans I'lRM.

6. Modéle d'échange
d'informations

Les exigences et les rec

7. Composant de i alx protecoles de vérification ef a
génération de rapports Micald i ages d'erreur, nécessajres pour
et de gestion d'erreur \ de

8. Sécurité et fon,
authentlflcatlon nécessaires ibns de

/Jlen\tr rise\de

9. Aspects de maln}aw\al Les Wenerales relatives a la maintenance sont
ifié

14

Annexe A Utlllsa n la ser|e e odo ie utilisée pour déterminer des recommandationg relatives a
Informativ CEI d'interface pour l'intégration inter-applications de ['entreprise
isth utlon est décrite.

Annexe B Quejques recommandations de performances typiques, nécesshires pour
Informative prefidre en charge l'intégration inter-applications de I'entreprisq de
distribution, sont décrites. Ces recommandations ont un caractg¢re général
car les exigences spécifiques de mise en ceuvre changent en fgnction des
entreprises.
Annexe C\ Cette annexe décrit certains principes sous-jacents a la définitipn du
=3

Informativ dictionnaire de données de référence de la CEl 61968-11.
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INTEGRATION D'APPLICATIONS POUR LES SERVICES ELECTRIQUES -
INTERFACES SYSTEME POUR LA GESTION DE DISTRIBUTION -

Partie 1: Architecture des interfaces et recommandations générales

1 Domaine d'application

La présente Partie de la série CEl 61968 est la premiére d'une série qui, prise dans son

ensemble, definit les interfaces pour les elements principaux d'une architécture d'intefface de
gestion de la distribution.

La présente Norme Internationales identifie et établit des recomy bur des
interfacgs standard basées sur un Modéle d'Interface de Re articles
suivantg de cette norme sont basés sur chaque interface identifiée p N C t emsemble
de norm i i ntre les
différen et les
technold a ces
interface

Au seng ications
distribu ribution
électriq ents de
fournitu gestion
de la te rvice, la
gestion mptage.
L'IRM ep

2 Reherence@r

Les dod NX= ite ou en
partie, our les
référeng ées, la
dernierg éditq ements).
CEI 618 sfribution
management< Part 3; j i i i t)

CEl 61 istribution
managemen : anglais

seulement)

CEI 61968-11, Application integration at electric utilities — System interfaces for distribution
management — Part 11: Common information model (CIM) extensions for distribution
(disponible en anglais seulement)

CEI 61968-13, Application integration at electric utilities — System interfaces for distribution
management — Part 13: CIM RDF model exchange format for distribution (disponible en
anglais seulement)

CEI 61970-301, Interface de programmation d’application pour systéme de gestion d’énergie
(EMS-API) — Partie 301: Base de modéle d'information commun (CIM)
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3 Modeéle d'interface de référence

3 D

omaine

Dans la présente norme, le domaine de la gestion de la distribution couvre tous les aspects
de la gestion des réseaux électriques de l'entreprise de distribution. Une entreprise de
distribution aura une partie ou toute la responsabilité de la surveillance et de la commande

des équipements pour la fourniture d'énergie,

les processus de gestion pour assurer la

fiabilité du systéme, la gestion de la tension, la gestion de la demande collatérale, la gestion
des interruptions de service, la gestion des travaux, la mise en correspondance automatisée,
la gestion d’installations et le comptage.

Le domfine de Ta gesfion de Ta disiribufion peut €fre organisé suivant deux 'fctivités
inter-reljées, [I'approvisionnement en ['électricité et la i ctricité.
L’approyisionnement en I'électricité consiste en [l'achat de a des
grossistes producteurs pour la vendre aux différents consomm ion de
I'électrigité couvre la gestion du réseau physique de distributigh g teurs et
les consommateurs. Dans certains pays, la responsabilitéS des but étre
Iégalemgnt restreinte et certains articles de la norme seron

Un domjaine d'entreprise de distribution inclut les gystéme iciels, équipemtlents, le
personnel et les utilisateurs d'une organisation dgnné ise de distribufion, qui
pourrait|étre toute la compagnie ou un départemen e domaine de l'entreprise de
distribufion, les systémes, les équipe s copsommateurs peuvent étre
identifiés de maniere unique. Quandes arigées entre deux domaines
d'une entreprise de distribution, alors les.i Y avoir besoin d'étre complétés
avec l'identité de I'organisation de I'entpeprise de distrib tlon afin de garantir l'unicité dlobale.
3.2 Fpnctions métier

Les divers départeme distripution cooperent pour assurer |'expjoitation
et la ggstion d'un réseau i ! nergie; cette activité se nomme gestign de la
distribufion. D'a [ ) ation peuvent prendre en charge la fongction de
gestion [de la dis j esponsabilité directe du réseau de distribution. Cette
segmen(ﬁation par fog ot née dans le Modéle d'Interface de Référence (IRM),
qui est décrit en dét

Il convi odéle lié a l'activité assure l'indépendance par rapport aux
solution rhisseurs de systémes. Le fait que le personnel de l'erftreprise
de distr e I''RM comme une description de leur propre exploitation et[gestion
du rése poftant de la viabilité de la présente norme

Les principales fonctions et sous-fonctions métier de I'entreprise de distribution de I''RM sont
illustréep a‘a Figure 3.

6 Les travaux du groupe de travail du CIRED sur I'Automatisation de la Distribution, publiés en 1996, sont
entierement reconnus dans la segmentation.
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Infrastructure de comptage avancée (AMI)

Application In e/g@tN Inf{McthRe \/

Infrastructure d’intégration d’application
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Planification des investissements en biens (AIP)

Business Plar ningE\RQB\ortirﬁsk(M) Planification et rapports commerciaux (BPR)
Construction Supervision\(‘C\S)?ﬂ Surveillance de la construction (CSP)

Construction YWMS (CON) Construction et Systeme de Gestion des Travaux (CON)
Customer Account Management (ACT) Gestion des comptes clients (ACT)

Customer Service (CSRV) Service aux clients (CSRV)

Customer Support (CS) - IEC 61968-8 Support client (assistance a la clientéle) (CS) — CEI

61968-8

Demand Response (DR)

Réponse a la demande (DR)

Design (DGN)

Conception (DGN)

Dispatcher Training (TRN)

Formation des Opérateurs (TRN)

Energy Service Provider (ESP)
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Anglais

Frangais

Financial (FIN)

Finances (FIN)

General inventory management (GIM)

Gestion d’inventaires générale (GIM)

Geographical inventory (GINV)

Inventaire géographique (GINV)

Human Resources (HR)

Ressources humaines (HR)

Load Control (LDC)

Régulation de la Charge (LDC)

Maintenance & Inspection (MAI)

Maintenance et Inspection (MAI)

Maintenance and Construction (MC) — IEC 61968-6

Maintenance et Construction (MC) — CEI 61968-6

Meter Data (MD)

Données de compteur (MD)

Meter Data Mpnagement (mvomMy.........._________________ |

-mmnmmw

Meter Maintepance (MM) Maintenance de compteur (MJVI')\\ ~

Meter Operations (MOP) Exploitation de compteur{iﬁb\}’\ \

Meter Reading (RMR) Relevé de lecture de/eo\p}tﬁur\(\RN

Meter Readin} & Control (MR) — IEC 61968-9 Relevé et command%\de Mu\(wﬁ\ﬁl 6]968-9
Metering System (MS) Systéme de CS‘/’QP\QK\(\M% \

Network Calcuylations Real-Time (CLC)

e TEsea oapiNeeNClSy

Calculs

Network Calculations (NCLC)

Calcul{résga? (N\OI\C) )

Network Contfol (CTL)

cfe o fsf B 1]

Network Extension Planning (NE) — IEC 61968-7 <

1968-7

Pl\énifeatior‘\des\eagterméns réseau (NE) — CEI 4

Network Oper

S\m\ulaw d'e ion du réseau (SIM)

ation Simulation (SIM) >

Network Operations (NO) — IEC 61968-3

ENBR{tlon\{u réseau (NO) — CEl 61968-3

Network Operjations Monitoring (NMQN{

\

urve\ﬁQ}se/de I'exploitation du réseau (NMON

Operation Statistics & Reporting (O<S\) \(

\S{atiw,qﬁes et génération de rapports d'exploitafion (OST)

Operational Feedback AnaIyS|s

\Ana)r{/se en retour d'exploitation (OFA)

Operational Pjanning & @S&g}n (O?\Kb@\/ Planification opérationnelle et optimisation (OP) |- CEI
61968-5

Point Of Sale|(POS) Point de vente (POS)

Power Import Schedullng{bim\\w Etablissement et optimisation du programme d'importation
d'énergie (IMP)

Premise Area|Netwark (M Réseau dans un local (PAN)

Premises (PRIM;\\ \ \ Locaux (PRM)

Project Defini iWM \\/ Définition de projet (PRJ)

Public Information (P} Relations publiques (PI)

Records & AsFet Management (AM) — IEC 61968-4 Gestion des dossiers et du patrimoine (AM) — CHl 61968-4

Retail (RET) |

Vente au détail (RET)

Sales (SAL)

Ventes (SAL)

Stakeholder Planning & Management (SPM)

Planification et gestion des parties prenantes (SPM)

Substation & Network Inventory (EINV)

Inventaire des postes et du réseau (EINV)

Supply Chain & Logistics (SC)

Achats et logistique (SC)

Switch Action Scheduling (SSC)

Programmation des actions de commutation (SSC)

Trouble Call Management (TCM)

Gestion des appels sur incident (TCM)

Work Scheduling & Dispatching (SCHD)

Programmation et répartition du travail (SCHD)

Figure 3 — Fonctions types mises en correspondance
au modéle d'interface de référence
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3.3

Modele d'interface de référence

Il n'est pas dans l'intention de la présente norme de définir les applications et les systémes
qu'il convient que les fournisseurs proposent. On s'attend a ce qu'une application (physique)
concréte offre la fonctionnalité d'un ou plusieurs composants (logiques) abstraits tels qu'ils
sont énumérés dans cette norme. Ces composants abstraits sont regroupés par fonction
métier du Modele d'Interface de Référence.

Dans la présente norme, le terme "composant abstrait" est utilisé pour se référer a la partie
d'un systéme logiciel qui supporte une ou plusieurs interfaces telles que définies dans les
Parties 3 a 9 et 13 de la CEI 61968. Cela ne signifie pas nécessairement que le logiciel
conforme soit livré en modules séparés.

Dans cq paragraphe, les définitions des fonctions métier introduites en/3.2 spnt étendl

e soug-fonctions métier (deuxiéme colonne);

e composants abstraits (troisieme colonne).

Certains composants abstraits peuvent etre ut|I|ses par pI5|e s\foRe |ons nétier diff;

Par exe| S I'exploit

réseau, tewpe, et\la planificatio

terme d ations échangées
concern era donc un grand

de mém er a I'Article 6)

Les appli onctionnalité de ces com

abstraits la CEI 61968

applicat erfaces des composants abstrai

La CEI 61968-1 décrit des o i oémmuns a tous les composants a

tandis que la CEIl 6196 3 3-13 définissent le détail des infor

échangees pour dgs types posants abstraits

La sérig¢ CEl 6196? i

a) uneli apphcatiop’s est conforme si elle assure les services défir
la C U moins deux applications avec des interfaces co
aux a-9etdela CEl 61968-13;

b) uneli tion est conforme si elle supporte les normes d'interface
dang -9 et dans la CEI 61968-13 concernant les composants 3
corre finis dans le Modéle d'Interface de Référence;

C) une applicatio t requise uniquement pour prendre en charge les normes d'i
des |composants applicables énumérés dans la Colonne 3. Elle n'est pas requi

€S aux:

Brentes.
htion du
h a long

et qui
nombre

posants
chaque

its.

bstraits,
mations

inis dans

hformes

définies
bstraits

hterface
se pour

supporter les interfaces exigees par d'autres composants abstraits (Colonne
mémes sous-fonctions métier (Colonne 2) ou de la méme fonction métier (Colonne 1).
Alors que cette norme définit principalement les informations échangées entre des
posants de différentes fonctions métier, elle peut définir occasionnellement les
informations échangées entre des composants d'une fonction métier unique quand une
forte demande du marché, pour ces potentialités, a été appréhendée.

com

3) des
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4 Recommandations relatives a l'infrastructure d'intégration

4.1 Généralités

La CEI 61968-1 décrit les recommandations relatives aux infrastructures inter-applications
nécessaires pour intégrer des composants distribués dans l'entreprise. Les services et les
fonctionnalités décrits sont indépendants de l'infrastructure d'intégration sous-jacente. Dans
les recommandations suivantes, un "événement" est une unité d'échange d'informations qui
est diffusée de maniére asynchrone par sa source ("push"). Un "composant" est un module du
logiciel d'application qui est un composant du bus d'intégration en tant qu'éditeur ou
souscripteur (récepteur) d'un échange d'informations.

Le progessus métier commence par l'identification des informatio et les

compospnts impliqués. Cela fait typiquement participer un édj se des

informations et lance I'échange, et aucun ou plusieurs sousckipte i ont les

informations.

Selon lgés recommandations de la série CEI 61968, il co e inter-

applicatjons de I'entreprise conforme:

a) per

b) soif capable d'étre mise en ceuvre en i v e lﬂologies
d'intégration (par exemple: servje intergiciel
orignté message, bases de donneée

c) fournisse une fonctionnalité de mode acl ormations (Se référer all'Article
6) |que les utilisateurs emploient pour dech es informations a échangef. Cette
fong¢tionnalité présente _a I'utilisate s_des événements et des comfposants

3ux échanges d'étre ajoutés aux |anciens.
plet de l'entreprise, adapté aux |besoins
sur pieds, ce qui est préférable a un

auxquels ils se rappa
De |cette maniére, u
spécifiques de Ia

enslemble de modelesMndép
d) permette é S 3
administrateu mne i

" et/ou souscripteur d'étre déployés par des
nment d'autres composants dans la mesurg ou les

e) gar d'événement donné est publié, que des composants
sou uvent étre configurés pour recevoir I'événement sang devoir
fair ificafi gdjonctions au composant éditeur.

42 Mé

Pour a z S le probléme du partage efficace des informations dans les

départemeénts de Ientreprlse d'électricité et leurs systemes une convention de mod¢lisation

commune—ot—tdt |a||yayc commun—estRécessaire—4n |a||9cudc gde—modétisation proionge le

langage naturel en ajoutant des concepts formels pour aider a la communication en réduisant
les ambiguités. En employant un langage de modélisation commun pour toutes les
entreprises de distribution, ces entreprises de distribution peuvent mieux définir quels besoins
en informations ont a étre partagés entre les départements.

Il convient que le langage de modélisation choisi soit assez riche pour détailler les exigences
et qu'il soit orienté sur des graphiques (diagrammes visuels) pour le rendre plus facile a
utiliser, plus largement accepté, et supporté par des outils de prix raisonnable. Se référer a
I'Annexe A informative pour de plus amples informations concernant cette méthodologie qui a
été utilisée pour le développement de la série CEI 61968.
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5 Profil d'interface

5.1 Généralités

L'Article 5 est organisé selon le profil d'interface tel qu'il est illustré par la Figure 4.

5.2 CEI 61968-3..9, 13 Composants (issus du Tableau 2)

5.3 Adaptateur de composant

CEI 61968 - 3..9, 13 Spécification d’inter m

AN\ X\

L TS NN

C N\ =N\

5.6 Services d’intergiciel = m

— N &\ N/

e ———— e O R —

— -'_ ~

ZEONOI

IEC 1964/12

les alingas suivanis.
5.2 Clomposants g
L'échan
'exécut

§ composants peut étre une donnée ou le résultat de
gnifie que cette fonction peut étre sollicitée a distance) et
de services (services exchange). Par exemple, un composant

peut étre icati clagsique, procédurale (également désignée sous le noim d'une
applicat ACi S ne application entiérement orientée objet et construite pur une
technolggie~xécente utre, des composants peuvent étre distribués a travers le| réseau

flexible |des appllc 'ns du DMS dans l'architecture d'information et de communication (ICT)
au niveau global de I'entreprise. Le domaine d'application d'un composant est illimité: il peut
exécuter n'importe quelle fonction exigée pour la gestion de la distribution. Des catégories
typiques de fonctions sont montrées dans le modéle d'interface de référence a I'Article 3.

Un composant peut étre soit conforme au profil, ce qui signifie qu'il connaft, comprend et
satisfait aux exigences des services, soit non conforme au profil. Un composant qui est non
conforme au profil doit étre rendu conforme avant qu'il ne puisse jouer son réle dans les
interactions de services (voir 5.3). Chaque fournisseur d'applications récentes de DMS peut
avoir sa propre architecture d'application, sa propre APl et son propre mécanisme
d'interfacage de [I'application avec d'autres produits du méme fournisseur. De telles
applications existantes peuvent trés bien avoir un réle important comme client des services.
Mais l'industrie ne peut pas compter sur le fait qu'un fournisseur reconfigure toutes ses
applications existantes en nouvelles versions qui soient conformes au profil. Méme les
nouvelles applications peuvent ne pas étre toujours conformes a des profils, mais utilisent a
la place l'architecture et l'interface d'application éprouvées spécifiques au fournisseur. Par
conséquent, les composants non conformes aux profils seront probablement en majorité
pendant les premiéres étapes de la mise en ceuvre de la série CElI 61968. Quand la série
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CEI 61968 deviendra plus largement acceptée, les composants conformes a des profils
deviendront plus largement disponibles.

Pour les composants, la recommandation de la série CElI 61968 est qu'il convient que les
applications mettent en ceuvre au moins l'une des interfaces telles que spécifiées dans la
série applicable de documents a partir de la norme CEIl 61968-3 et normes suivantes.

5.3 Adaptateurs de composant

Un adaptateur de composant dans le contexte de la série CElI 61968 est un logiciel conforme
a des profils qui permet a une application de logiciel non conforme d'utiliser les services. En
tant que tel, Iadaptateur de composant va aussi loin que nécessaire, mals pas plus pour
rendre | M ' i s de la
série d¢

normes CEl 61968 3 et normes suivantes.

5.4 Spécification d'Interface

Les recommandations de la spécification d'interface de la série ¢ npgsent de
trois pafties: les spécifications des profils particuliers au ifications
des services qui sont communs a un environnement i 3 [sur les

compos ecteurs

fonction ans les

parties $

Il convid

a) soie ant que
necessalre pour tous les échanges{de i Scificati 'ihterface
spégi

b) soie

c) metfent en éviden

d) soient agnosti

Les recommandatio fondent

sur les mormes.

Les modé

5.5

Un adaptateur>d’intergiciel (middleware) au sens de la série CElI 61968 est un| logiciel
conformle aux’ profits/qui accroit les services existants de l'intergiciel afin d'assuren qu'une
infrastrycturé inter-applications de I'entreprise de distribution prend en charge les services et
modeéles recommandés. En tant que tel, 'adaptateur d’intergiciel va aussi loin que nécessaire,
mais pas plus, pour rendre I'ensemble utilisé des caractéristiques de l'intergiciel conforme
aux exigences d'une ou plusieurs spécifications d'interface disponibles dans la série
CEI 61968-3 a -9. Dans ce contexte, les services d’intergiciel représentent non pas une seule
interface, mais un ensemble d'interfaces pour un ensemble de services correspondants pour
des composants.

Par exemple, chaque composant du fournisseur peut utiliser intérieurement tout intergiciel (ou
aucun intergiciel du tout) qui est approprié pour les besoins de la fonction métier spécifique.
Ainsi une entreprise de distribution ne peut pas faire I'hypothése que deux composants
arbitraires utiliseront toujours la méme mise en ceuvre des services d’intergiciel utilisés par
I'entreprise. Ainsi un adaptateur d’intergiciel est requis, lequel agira en tant que "passerelle"
pour les échanges CEI 61968 produits par un composant vers les services d’intergiciel
implémentés dans I'/les autre(s) composant(s) (qui peuvent étre basés sur d'autres
intergiciels).
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