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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SYSTEMS INTERFACE BETWEEN CUSTOMER ENERGY MANAGEMENT
SYSTEM AND THE POWER MANAGEMENT SYSTEM -

Part 10-3: Open automated demand response —
Adapting smart grid user interfaces to the IEC common information model

FOREWORD

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

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

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

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

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

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

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

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

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

International Standard IEC 62746-10-3 has been prepared by IEC project committee 118:
Smart grid user interface.

This publication contains attached files in the form of XML artefacts. These files are intended
to be used as a complement and do not form an integral part of the publication.

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

FDIS Report on voting
118/94/FDIS 118/98/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table. Documents
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62746 series, published under the general title Systems interface
between customer energy management system and the power management system, can be
found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

The IEC common information model (CIM), comprised of IEC 61968-11, IEC 61970-301, and
IEC 62325-301, contains the core IEC standards used by applications that govern the electric
grid systems. On the other hand, customer facility management and control is enabled by
over twenty non-CIM-based interoperation protocols.

One challenge facing IEC is to flexibly bridge the CIM-based portions of the electric grid
domain to the non-CIM customer facility domain. IEC TR 62939-1 presents interface
principles, requirements and use case analysis to help bridge the domains, and identifies
existing standards that serve use case requirements for the customer facility domain.

This part of IEC 62746 defines a methodology for defining adapters to carry out core
transformations to enable interoperation between

e CIM-based utility systems using CIM profiles supporting CIM demand response and
distributed energy resources (that is, CIM DR profiles), and

e smart grid user interface (SGUI) bridge standards that bridge to the customer facility
domain.

This document provides a standard method to achieve interoperability for the semantics and
mapping of message payloads, and does not address broader system issues including but not
limited to transport protocols, message envelopes, cybersecurity and business model
differences.

Business and market presentation requirements are out of scope as they are syntactic rather
than the semantic information exchange described in this document. In the enterprise
software world, specific presentation requirements are typically implemented with XSLT
transforms.

Adapters may not be required when the relevant business models as well as the CIM versions
and profiles used by the respective actors in the grid and the facility domain are the same.

An informative example is included showing how this document can be applied to define
interoperation between a specific CIM DR profile and the SGUI bridge standard
IEC 62746-10-1. Such interoperation is two-way: the example shows a DR event produced by
a CIM-based system communicated by means of an adapter to the virtual end node.

Applying a conformant adapter, a facility system may present itself to grid systems as if it
implemented CIM demand response; likewise, a CIM system may present itself to facility
systems as if it implemented an SGUI bridge standard.

This work is aligned with a gap identified in IEC TR 63097:2017.
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SYSTEMS INTERFACE BETWEEN CUSTOMER ENERGY MANAGEMENT
SYSTEM AND THE POWER MANAGEMENT SYSTEM -

Part 10-3: Open automated demand response —
Adapting smart grid user interfaces to the IEC common information model

1 Scope

This part of IEC 62746 defines and describes methods and example XML artefacts that can
be used to build a conformant adapter to enable interoperation between a utility distributed
automation or demand response (DR) system based on the IEC common information model
(CIM) and a utility smart grid user interface (SGUI) bridge standard (e.g., IEC 62746-10-1) to
a customer facility. A conformant adapter

1) defines mappings for the payloads of request and response messages to pass between
the SGUI bridge standard and grid operation systems,

2) requires minimal information sharing between grid operation systems and customer facility
management and control systems, and

3) permits independent evolution of necessary standards and technologies used in grid
systems and customer facility systems.

The scope is restricted to a method to define payload mappings between any specific CIM
profile that contains DR/DER information models and the SGUI bridge standards including
IEC 62746-10-1.

NOTE This document addresses a standard method to achieve interoperability for the semantics of message
payloads, and does not address broader system issues including but not limited to transport protocols, message
envelopes, cybersecurity, presentation, and business model differences. A complete software implementation
addresses those broader system issues and, for the grid management side, |IEC 62561 and other relevant
standards apply.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 62325-301:2018, Framework for energy market communications — Part 301: Common
information model (CIM) extensions for markets

IEC 62325-450:2013, Framework for energy market communications — Part 450: Profile and
context modelling rules

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

IEC 62746-10-1, Systems interface between customer energy management system and the
power management system — Part 10-1: Open automated demand response — OpenADR 2.0
profile specification?

1 Under preparation. Stage at the time of publication: IEC/DECFDIS 62746-10-1:2018.
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

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

e |EC Electropedia: available at http://www.electropedia.org/

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

3.1

adapter

set of technologies necessary to bridge between CIM-based applications and SGUI bridge
standard applications

3.2

bridge pattern

architectural design pattern describing how to connect independently evolved and
independently evolving technologies

Note 1 to entry: The purpose is to achieve interoperation between two or more established technologies.

Note 2 to entry: See [1].

3.3

CIM DR profile

profile of IEC CIM related to demand response, based on IEC common information model that
includes extensions for DR and DER in IEC 62325-301

Note 1 to entry: The CIM demand response profiles are not published. Only the CIM profiles for European
markets based on IEC 62325-450 are standard profiles.

Note 2 to entry: IEC 62325-301:2018 defines DER interactions. The Annex A example CIM DR profile includes the
transitive closure of the IEC 62325-301 DR/DER model elements, and so can serve as an example to address any
CIM profile that includes DR/DER. That example CIM DR profile includes all information elements used for
communication with an SGUI standard-based DR system.

3.4
CIM endpoint
communications endpoint using CIM DR

3.5

CIM-facing endpoint

endpoint of an adapter that faces and connects to the grid management actor CIM DR
endpoint

3.6

CIM profile

profile of IEC 61968 (all parts), IEC 61970 (all parts), and/or IEC 62325 (all parts), defined
according to IEC 62325-450:2013, Clause 4

3.7
DR
demand response, including DER as described in IEC 62325-301

Note 1 to entry: This note applies to the French language only.

3.8
facility management
shorthand for customer facility management and control

Documents

Document Sharing Hub

International Electrotechnical Commission
Provided by IHS Markit under license with IEC

Full document details: IEC 62746-10-3-2018


http://avadocuments2026.com/doc/iec-62746-10-3-2018
http://avadocuments2026.com/doc/iec-62746-10-3-2018

IEC 62746-10-3:2018 © |IEC 2018 -9-

3.9

payload

message payload

portion of a transmitted message that is the actual intended message, excluding any headers
or metadata sent to facilitate payload delivery

Note 1 to entry: This definition is consistent with the use in IEC 61968-100, with W3C recommendations, and with
general use in communications (see IEC 61968-100:2013, 6.2.4).

3.10

service-oriented architecture

SOA

paradigm for organizing and utilizing distributed capabilities that can be under the control of
different ownership domains

Note 1 to entry: In SOA, services are the mechanism by which needs and capabilities are brought together [3].
Note 2 to entry: This definition is consistent with the use in IEC 61968-100 and IEC TR 62357-1.

Note 3 to entry: This note applies to the French language only.

3.1

smart grid user interface

logical, abstract, cross-domain interface that supports appropriately secure communications
of information between an entity within the customer domain (e.g., home or building energy
management system, electrical load, energy storage system or generation source) and an
external service provider (e.g., utility, aggregator, market or customer energy service
provider)

3.12

SGUI bridge standard

standard including IEC 62746-10-1 that functionally bridges a grid management system with a
facility management system or other non-grid management system

3.13
SGUI endpoint
communications endpoint implementing an SGUI bridge standard

3.14
SGUI-facing endpoint
adapter endpoint that faces and connects to the SGUI endpoint

3.15

transformation

actor or technology that takes information expressed in one model and conveys the same
information in another model

Note 1 to entry: XSL transformations are used as input to automated tools that transform XML artefacts valid
under one set of schemas to XML artefacts valid under another set of schemas.

3.16

virtual end node

technical role assumed by an actor where the actor is a consumer and/or producer of
messages that are defined by this document

Note 1 to entry: A virtual end node (VEN) can be associated with zero or more resources. A VEN can receive
messages pushed from a VTN or send requests or events to a VTN. A VEN may communicate with multiple VTNs,
where each VTN is part of a different communication domain.

[SOURCE: IEC TS 62746-3:2015, 3.1.15, modified — Note 2 to entry has been deleted.]
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3.17

virtual top node

technical role assumed by an actor that is assuming responsibility for the coordination of
VENSs within a communication domain

Note 1 to entry: This is a special case of a VEN, where a virtual top node (VTN) is effectively a parent of many
VENs with the responsibility for coordination of those VENs. A VTN is responsible for pushing to or receiving
messages from many VENs. A market operator, grid operator or aggregator are examples of actors which will
typically implement a VTN interface.

Note 2 to entry: The term is used in IEC 62746-10-1 (OpenADR 2.0).

[SOURCE: IEC TS 62746-3:2015, 3.1.17, modified — Note 2 to entry has been replaced by a
new note.]

4 Abbreviated terms

CIM IEC common information model
DER distributed energy resource

DR demand response

OpenADR open automated demand response
SGUI smart grid user interface

SOA service-oriented architecture

UML unified modeling language

VEN virtual end node

VTN virtual top node

WSDL Web services description language
XML extensible markup language

XSLT extensible stylesheet language transformations

5 Connecting facility management and grid operations

5.1 Business and functional requirements for the adapter

The adapter implementation shall meet certain business requirements (see
IEC TR 62939-1:2014, 2.4), including scalability and decoupling, support the bridge pattern
for interoperation between grid management systems and facility management systems, and
connect to existing bridge standard deployments (e.g., OpenADR 2.0 and IEC 62746-10-1).

Use of SOA techniques and technology allows independent evolution of the grid and customer
facility domain standards so that these are not tightly coupled. The bridge pattern, with a
minimal information model bridge, limits the shared information and reduces interactions to a
small message set. This in turn supports scalability to millions of nodes and hundreds to
thousands of grid operators. Bridging allows interoperation of distinct and different domains,
effectively harmonizing the operation of actors in the domains. Decoupled interaction is
necessary since each domain has its own information models, communication protocols and
execution models.

5.2 Adapter benefits
A conformant adapter provides the following benefits for CIM-based systems:

e |t enables applications using CIM DR to use CIM-based interactions to interoperate with

existing and new non-CIM customer facility applications. Documents
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e It enables CIM-based smart grid systems to easily interoperate with the facility systems
and/or devices, aggregators, etc., for DR services.

e |t adapts to SGUI standards, which in turn are designed to connect to a plurality of
customer domain automation and control environments.

e It leverages the widespread use of IEC 62746-10-1. It is separate from CIM, but conforms
at the CIM endpoint to CIM demand response profiles.

e lIts clear and limited purpose makes an adapter simple to maintain and extend.

e It enables runtime integration between CIM-based smart grid systems and common
customer facility applications, leveraging the presence of OpenADR in the facility space.

e The adapter decouples and allows independent and asynchronous evolution of the CIM
and of the customer domain standards.

For the customer facility application side, with the following similar benefits:

e Facility applications use the SGUI which allows interoperation with embedded systems.

e The SGUI is long-term stable and does not depend on user-defined profiles — it is a fixed
integration point.

e Facilities can more easily participate in CIM-based DR events and programs without
change.

e As CIM DR evolves, facilities implementing the 1SO 17800 facility smart grid information
model can share additional information such as curtailable load.

e Facilities and grid management all benefit from cooperation between distributed resources
and grid management.

e The adapter decouples and allows independent and asynchronous evolution of the CIM
and of the customer domain standards. The customer domain standards may evolve
independently from the CIM.

5.3 Interoperation overview
5.3.1 General

Subclause 5.3 describes the role of the adapter and its relationship to standards used in grid
management systems and the SGUI bridge standards.

5.3.2 Grid operations standards

Grid operation applications use the IEC CIM for describing objects that are subjects for
interaction. The CIM standards are information models expressed in UML. Many profiles of
CIM are in use, with applications using both standardized profiles (for European markets
based on IEC 62325-450) and non-standardized profiles. In addition, message payloads are
expressed in XML schema, according to IEC 62361-100.

5.3.3 Customer facility standards

There are many facility management and control standards in use for systems and devices.
IEC TR 62939-1 lists more than twenty ISO, |IEC, and ISO/IEC facility standards. Examples
included ISO 16484-5 BACnet, ISO/IEC 14543-3 KNX and ISO/IEC TR 14543-4 ECHONET.
Each of these has an underlying information model that represents the systems and devices,
and management of customer facilities. Commercial and industrial facility management
functions include occupancy and process scheduling, and provision of occupant comfort,
lighting, transport, life safety, and other local services that are fundamentally different and
decoupled from grid management.

5.3.4 Smart grid user interface (SGUI)

The SGUI connects grid operations and customer facilities. Deploying the adapten‘éeéiaiﬁents

flexible connection to CIM-based grid operations actors.
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Figure 1 shows the SGUI as a blue bar between grid operations and customer facility
management and control. The grid operations and facility management domains shall
interoperate and cooperate for effective grid operations and facility management. Interactions
go through the SGUI, and are bidirectional.

Grid
operations

Customer
facility
management
and control

[SOURCE: IEC TR 62939-1:2014, Figure 1]

Figure 1 — The smart grid user interface (SGUI) as a blue bar between
grid operations and customer facility management and control

SGUI bridge standards implement the bridge pattern, serving as a stable interoperability point
with a simple data model and small set of services as required for the SGUI. The SGUI bridge
decouples the grid operations domain from the customer facility domain, allowing independent
and asynchronous evolution of standards on both ends of the bridge.

5.3.5 Role of the bridge and adapter
Figure 2 shows how an adapter shall be used between

e grid operations including portions defined by IEC 62325-301:2018,

e customer facility management and control defined by standards and specifications
including those listed in IEC TR 62939-1, and

e the SGUI bridge (blue bar) which applies the bridge pattern to connect the grid operations
domain to the customer facility domain.

NOTE 1 The bridge pattern is applied to connect two different domains that have evolved and can evolve
separately.

A complete adapter implementation effects a protocol transform and associated message
transformations from CIM to SGUI bridge protocol. This specification provides the method to
transform message payloads, along with an example CIM-OpenADR transform. The power of
the adapter plus bridge is that a grid operations system application developer does not need
to know or interact with details of the numerous facility management standards, but only the
adapter.

NOTE 2 A single DER or aggregation presents the same interface and exposes the same information model in an
SGUI bridge standard such as IEC 62746-10-1 and in CIM DR (see IEC TS 62746-3:2015). The VTN-VEN
architecture allows for either a single DER or aggregation. One can deploy any actor presenting the VEN services.
Thus, both CIM DR and IEC 62746-10-1 are agnostic to the implementation and nature of an actor presenting the
VEN services.

NOTE 3 IEC 62746-10-1 defines an information model for message payloads, interaction patterns, and
interoperation semantics to enable DR between utilities and facilities. Normative definitions use XML schema and
WSDL.
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Figure 2 — Adapter and IEC 62746-10-1 as an example SGUI bridge

In summary, the adapter conforms to and interoperates with CIM DR profile messages on the
one end while the other end conforms to and interoperates with OpenADR. This document
provides a standard method to specify the adapter along with an example CIM-OpenADR

adapter.

5.4 Interaction model for interoperability

The interactions between grid operators and customer facilities can be described as a series
of message exchanges between actors. Actors are presented along with their contexts in
Table 1 and in Figure 3.

Table 1 — Actors and key standards

Actor domain Actor’s information Notes
model includes
Grid CIM Interactions to and from a grid operations actor connect at the
CIM endpoint, implementing messages specific to a CIM DR
profile.
Adapter CIM and SGUI bridge The adapter uses CIM DR profile schemas to communicate with
standards the grid actor via the CIM-facing endpoint, and uses SGUI
standard schemas to communicate with the facility actor via the
SGUI-facing endpoint.
Internally, the adapter uses transformations between the CIM DR
profile messages (based on CIM DR XML schemas) and SGUI
standard messages (based on SGUI standard XML schemas).
Facility SGUI bridge standards The facility actor integrates SGUI XML message requests (based
and relevant facility on SGUI standard schemas) with internal technologies and
standards standards relevant to the facility with which it is integrated.

Figure 3 shows an example deployment using IEC 62746-10-1. The SGUI bridge standard

provides an

information model

for the set of minimal

information that needs to be

communicated across the bridge along with a set of simple messages that satisfy the DR use
case requirements of the SGUI (see IEC TR 62939-1).
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e

CIM endpoint

Grid actor uses CIM DR
IEC 62325-301 Ed.2

DR messages

CIM-facing
endpoint

IEC 62746-10-3 adapter
connects CIM DR to
IEC 62746-10-1

-

SGUI-facin
endpoint ’ scul
IEC 62746-10-1
SGUI
endpoint P Facility uses
IEC 62746-10-1
Facility to connect to grid actor
actor via SGUI bridge standard

and |[EC 62746-10-3
IEC

Figure 3 — Actors in grid, adapter, and facility domains, using
IEC 62746-10-1 as the SGUI bridge standard

NOTE Figure 3 uses the UML-to-XML-first path as described in 6.1.

In Figure 3, the endpoints and actors in a DR use case interaction are shown. The grid actor
uses CIM-based DR messages as appropriate to its purpose and implementation. The adapter
actor applies the XSLT and protocol transformation code to map between CIM DR profile
messages and IEC 62746-10-1 messages. The facility actor uses facility standards and
communicates with the adapter using IEC 62746-10-1 .

5.5 Adapter deployments

The adapter can be grouped with grid operations or facility management in two standard ways
as shown in Figure 4.

1) The adapter is hosted by the grid actor in a grid operations deployment, for example a
utility or system operator (left hand side of Figure 4). In this case, the facility actor
communicates with the grid actor that presents as an OpenADR VTN. The grid actor
deploys an OpenADR DR management system and the adapter is internal to the utility or
system operator systems.

2) The adapter is hosted by the facility actor in a facility management deployment or an
aggregator system (right hand side of Figure 4). In this case, the facility actor (or
aggregator) uses the adapter so that it presents as a CIM DR endpoint to the grid actor.

NOTE A complete software adapter implementation includes the payload mapping defined in this document, as
well as addressing broader issues including but not limited to transport protocols, message envelopes,
cybersecurity, presentation, and business model differences. On the grid management side, IEC 62561 and other
relevant standards can be applied.
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Grid actor uses CIM DR
Adapter enables grid actor to standards

appear as SGUI |[EC 62746-10-1 VTN

CIM|DR messages

SGUI event messages

Adapter enables facility actor

- to appear as CIM DR VEN

Facility Facility uses IEC 61746-10-1 Facility
actor to connect to grid actor netor
via adapter

IEC

Figure 4 — Grouping adapters with grid actor (left hand side) or
with a facility actor (right hand side)

6 Constructing the adapter

6.1 General considerations

CIM is an abstract model expressed using UML. Messages exchanged when using OpenADR
are described using XML schema, as are CIM profiles used in message payload description.

Figure 5 shows the two models that shall be adapted as well as intermediate nodes on two
possible paths. Bold Italic text indicates standards for the nodes and the arrows.

e The upper left node is CIM DR (IEC 62325-301:2018) expressed in UML.
e The lower right node is OpenADR (IEC 62746-10-1) expressed in XML schema.
e The upper right node is non-standard UML for the IEC 62746-10-1 payloads.

e The lower left node is XML schema produced from a CIM DR UML profile generated in
accordance with IEC 62361-100.

The labelled arrows indicate standards used to move from one node to another; only the lower
and left arrows are defined by standards. The upper arrow indicates a UML to UML
transformation (the "UML-to-UML-first" path), for which there are no deployed standards. The
left arrow indicates a UML to XSD transformation (the "UML-to-XSD-first" path) which is
governed by the IEC 62361-100 standard. The right arrow indicates a non-standard
transformation between the IEC 62746-10-1 XML schema model (standard) and a
corresponding UML model (included in part in ISO 17800). The lower arrow is the W3C XSL
Transformation standard.

NOTE 1 There are no standard transformations between IEC 62746-10-1 XML schema and ISO 17800 payload
UML models. This is because the IEC 62746-10-1 XML schema is normative and idiomatic for XML experts and
ISO 17800 UML is normative and idiomatic for UML experts.

NOTE 2 W3C calls their standardized documents "Recommendations".
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Profile of CIM DR UML No standards

UML IEC 62325-301 Ed.2 IEC 62785 10-1 UM

(partial in 1ISO 17800)

IEC 62361-100
No standards

CIM DR profile
XSD XSD
W3C XSLT SGUI bridge standard
IEC 62746-10-1

Figure 5 — Two transformation paths from CIM DR profile (upper left)
to SGUI bridge standard (lower right)

Adaptation is performed via the horizontal paths, either by the upper UML-UML path or the
lower XSD-XSD path. The UML-to-UML transformation is possible, but is not standards-based.
The associated right-side UML-XSD transformation is also not standards-based, as the
idiomatic XML in IEC 62746-10-1 and its standards bases are not supported by any
automated tooling.

There are two paths between CIM DR UML and SGUI bridge standard XSD:

o the UML-to-XSD-first path takes the left arrow based on IEC 62361-100, followed by the
bottom arrow based on XSLT;

o the UML-to-UML-first path takes the top arrow, followed by the right arrow.
NOTE 3 Tools to perform repeatable and standard UML-to-UML transformation are not available.

NOTE 4 There are no tools to perform transformation between idiomatic XML and idiomatic UML, that is, between
XML reasonably structured for an XML expert and UML reasonably structured for a UML expert.

The left-side UML-to-XML transformation applies tooling for generating a CIM profile in UML
and then transforms that profile to XML schema according to IEC 62361-100. The associated
lower transformation to IEC 62746-10-1 XML schema is performed using W3C XSLT. The
standards-based path applies IEC 62361-100 on a CIM UML profile with second step
W3C XSLT transformation to SGUI bridge standard XSD.

Figure 6 indicates in yellow the standards path from upper left (CIM DR model) to lower right
(SGUI bridge standard XSD). Adapter transformation tools shall be able to support
bidirectional interaction between the CIM DR XML schema profile and IEC 62746-10-1. For
example, a history report will have time intervals, time stamps, and identification of programs
and resources, all of which can be transformed into a CIM-based application message (when
defined).

NOTE 5 By using the XML schema(s) for the SGUI standards, one can provide an adapter that can communicate
with any facility endpoint via ISO 17800 or non-standard means. This effectively decouples CIM-based messages
from customer facility protocol messages that will change over time, and/or which can be contained in embedded
systems that typically have constraints on firmware updates.

NOTE 6 Payloads in |IEC 62746-10-1 are consistent with those in facility smart grid information model,

ISO 17800:2017. Documents
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Figure 6 — Transforming CIM DR model profiles into XML schema

6.2 Adapter protocol and message type

The protocols and messages are as defined in the respective normative standards and
profiles.

6.3 Namespace and version management

New versions of the grid operations and SGUI facing endpoints will be manifested by changes
in the respective profiles and XML schemas.

The target namespace for CIM-based schemas shall be determined according to
IEC 62361-100:2016.

NOTE 1 The namespaces used for the CIM profile are not established by this document, and do not affect
conformance of an adapter.

The target namespace for SGUI schemas is defined in the SGUI bridge standard determined
in 6.5.2 below.

NOTE 2 The namespaces used for the SGUI bridge standard are not established by this document, and do not
affect conformance of an adapter.

The conformance statement for an adaptor shall include a version indication and a descriptive
reference to the adapted endpoint standard(s).

6.4 Subjects of the adapter

The adapter effects a protocol transform and the accompanying message transformations.
The message payloads received are transformed to one or more message payloads
transmitted for each interaction. Interoperation is defined with respect to message payloads
for a set of specific messages. As shown in Figure 3, the ends exist and communicate in
different environments and information models.
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