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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICITY METERING DATA EXCHANGE -
THE DLMS/COSEM SUITE -

Part 6-9: Mapping between the Common Information Model message
profiles (IEC 61968-9) and DLMS/COSEM (IEC 62056)
data models and protocols

FOREWORD

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.

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.

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.

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.

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.

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

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.

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.

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.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.
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IEC TS 62056-6-9, which is a technical specification, has been prepared by IEC technical
committee 13: Electrical energy measurement and control:

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
13/1647A/DTS 13/1672/RVC

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

A list of all parts in the IEC 62056 series, published under the general title Electricity metering
data exchange — The DLSM/COSEM suite, can be found on the IEC website.

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

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

e transformed into an International standard,

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

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

Smart grid, smart metering systems and advanced metering infrastructure are being
developed and deployed worldwide in order to improve energy efficiency, better management
of network assets, integrating distributed energy generation, involving customers in demand
response and facilitating the operation of the deregulated energy market. Smart metering
systems constitute an integral part of the smart grid. Therefore, it is important that a smooth
and secure communication can be realized between ERP systems and metering end points.

IEC TC 57 develops ClIM-based data models and protocols for information exchange for use
in ERP integration and smart grid applications. In particular |[EC 61968-9 deals with meter
reading and control message profiles.

IEC TC 13 develops data models and protocols for information exchange for electrical energy
measurement, and control equipment incorporating head end systems, end devices and
intermediate data concentrator devices. In particular, the IEC 62056 series deals with the
DLMS/COSEM data models and protocol suite.

This Technical Specification deals with the mapping between the CIM message profiles
(JEC 61968-9) and DLMS/COSEM data models and protocols (IEC 62056).

In the following it is assumed that the mapping between CIM and DLMS/COSEM is performed
in the metering HES. In the case where end-to-end security is established between a 3rd
party CIM-based system and a DLMS/COSEM server, the mapping is performed in the 3rd
party system.
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ELECTRICITY METERING DATA EXCHANGE -
THE DLMS/COSEM SUITE -

Part 6-9: Mapping between the Common Information Model message
profiles (IEC 61968-9) and DLMS/COSEM (IEC 62056)
data models and protocols

1 Scope

This part of IEC 62056, which is a Technical Specification, describes how in the utility
environment an ERP system or a third party system can exchange information with a metering
system. In particular, this Technical Specification covers the mapping between information
interchange messages of a CIM-based ERP or third party system and a DLMS/COSEM-based
metering system.

A typical metering system would comprise a HES and end devices such as meters as well as
tariff and load control devices. There may be intermediate devices in the metering system
such as NNAPs and LNAPs, as described in the smart metering architecture of
IEC 62056-1-0. These intermediate devices are outside of the scope of this Technical
Specification.

CIM ReadingType, EndDeviceControlType and EndDeviceEventType codes as specified in
EC 61968-9 are mapped to OBIS codes as specified in JEC 62056-6-1|.

In some cases the CIM models and COSEM models are differently structured, in which case it
is not possible to provide a one-to-one mapping between the OBIS codes and the CIM data
type codes. In these cases the mapping is thus performed between the CIM UML object
attributes and the COSEM object attributes (see 4.3.4 UC3).

CIM EndDeviceControlType codes as _specified in JEC 61968-9 are mapped to COSEM IC
attributes and methods as specified in |[EC 62056-6-2.

CIM verbs and nouns as specified in JEC 61968-9 are mapped to DLMS service requests and
responses as specified in JEC 62056-5-3.

Only the most commonly used UCs are given in order to illustrate possible applications.
Extensions may be considered in future editions.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60050-300, International Electrotechnical Vocabulary (IEV) — Electrical and electronic
measurements and measuring instruments — Part 311: General terms relating to
measurements — Part 312: General terms relating to electrical measurements — Part 313:
Types of electrical measuring instruments — Part 314: Specific terms according to the type of
instrument

IEC 61968-9:2013, Application integration at electric utilities — System interfaces for
distribution management — Part 9: Interface for meter reading and control
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IEC 61968-100:2013, Application integration at electric utilities — System interfaces for
distribution management — Part 100: Implementation profiles

IEC 62056-5-3:2016, Electricity metering data exchange — The DLMS/COSEM suite -
Part 5-3: DLMS/COSEM application layer

IEC 62056-6-1:2015, Electricity metering data exchange - The DLMS/COSEM suite - Part 6-1:
Object Identification System (OBIS)

IEC 62056-6-2:2016, Electricity metering data exchange - The DLMS/COSEM suite - Part 6-2:
COSEM interface classes

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-300,
IEC 61968-100, |JEC 61968-9, |EC 62056-5-3, |[EC 62056-6-1and |EC 62056-6-2 apply.

3.2 Abbreviations

AMI Advanced Metering Infrastructure
CIM Common Information Model
CIS Customer Information System

COSEM Companion Specification for Energy Metering

DLMS Device Language Message Specification
ERP Enterprise Resource Planning

HES Head End System

IC Interface Class

LNAP Local Network Access Point

NNAP Neighborhood Network Access Point
OBIS OBject Identification System

QOS Quality Of Supply

RCD Remote Connect/Disconnect Switch
TOU Time Of Use

uc Use Case

3.3 Notation and terminology

Throughout this Technical Specification the following rules are observed regarding the naming
of terms:

e the so-called “camel-notation” is preserved when terms are referenced to the CIM
standards as prepared by IEC TC 57;

e similarly, capitalization combined with “under_score” joining is preserved when terms are
referenced to the DLMS/COSEM standards as prepared by IEC TC 13;

e names of use cases start with a verb to indicate that the use case "does" something and is
then concatenated in camel notation with descriptive text to indicate what is done;

e the expression DLMS/COSEM is used to emphasize the fact that the COSEM data model
specified _in |EC 62056-6-4 and the DLMS/COSEM application layer specified in
IEC 62056-5-3 are closely linked.
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4 Reference environment

4.1 General reference architecture

Figure 1 shows a generalized architecture for ERP and/or 3rd party systems exchanging
information with metering head-end systems using CIM-based message profiles,
where metering head-end systems exchange information with end devices using the
DLMS/COSEM IEC 62056 data models and protocols.

ERP or 3" Party System TC57
Power systems management
T and associated information
exchange
CIM |EC 61968-9

i

Metering system head-end

T TC13

DLMS/COSEM IEC 62056 series Electrical energy measurement
i and control
End device

IEC

Figure 1 — General reference architecture

IEC TC 57 deals with the CIM-based message profiles and TC 13 deals with the
DLMS/COSEM data models and protocols. Generally the translation between the two domains
takes place at the HES. In the case where end-to-end security is established between a 3™
party CIM-based system and a DLMS/COSEM server, the mapping is performed in the 3
party system.

The reference UCs that follow refer to the architecture shown in Figure 1 where CIM_System
is located in the ERP or 3" party system, CIM_DLMS/COSEM_Translator is located in the
metering system head-end and DLMS/COSEM_Server is located in the end device.
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4.2 Reference use cases — Generalized use case

Figure 2 shows a generic 3-party architecture allowing a sequence of message exchanges
between the 3 parties.

ZIn_Systerm CIn_DLME/COSEM_Translator DLMSIZOSEM_Sender

Requestiverh, noun)

Y

translate Clk to

; DLMSICOSEMD
L

DLMSICOSEM . request()

Y

DLMEICOSEM. responsen

o

translate DLMS/COSEM
to ClMO

Respaonseiverh, noun)

-Efl'l=

IEC
Figure 2 — Generic use case

CIM_System is any CIM-aware system (generally an enterprise system) that requires
exchanging information with an end device (generally a meter) that is able to perform the role
of a DLMS/COSEM server.

DLMS/COSEM_Server is a pseudonym for a DLMS/COSEM server.

CIM_System has to communicate via a proxy CIM_DLMS/COSEM_Translator, which may be
any device, equipment or software that is able to perform the role of a DLMS/COSEM client.

A CIM-based request message originates at CIM_System and is received at
CIM_DLMS/COSEM_Translator where the translation to a DLMS/COSEM service_request
message takes place. The translated message reaches DLMS/COSEM_Server where the
request is appropriately executed. A DLMS/COSEM response message is returned to
CIM_DLMS/COSEM_Translator where it is translated into a CIM-based response message
and sent back to CIM_System to complete the sequence.

In the case where end-to-end security is established between a 3rd party CIM-based system
and a DLMS/COSEM server, CIM_DLMS/COSEM_Translator is located in the 3rd party
system.

The constructs “Request(verb,noun)” and “Response(verb,noun)” are defined in IEC 61968-
100:2013, Clause 4.

The constructs “DLMS/COSEM.request()” and “DLMS/COSEM.response()” are defined in
IEC 62056-5-3:2016, Clause 6.
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4.3 Use case examples
4.3.1 General

The following UCs serve as examples to illustrate the mapping of the messages. The set of
UCs is by no means exhaustive.

4.3.2 UC1: ReadMeterOnSchedule

Figure 3 shows a sequence of message exchanges for UC1.

CInM_Systermn CIM_DLMEICOSEM_Translatar DLMSICOSEM_Seanvet

I
|
|
|
Requestiverb=create, MeterReadSchedule) :

|

i translate)

weait for schedule()

1

Responsefverb=reply, MeterReadSchedule)
[T

GET.request{COSEM_aAttribute_Descriptan

[
-

GET.response(Data)

o

translate)
_ Ewventiverb=created, MeterReadings)
|

IEC

Figure 3 — UC1: ReadMeterOnSchedule

The CIS requests meter readings scheduled according to a time table. The CIS compiles the
schedule and sends it to the AMI HES where the schedule is loaded. The HES may then
acknowledge that the request has been appropriately loaded and is ready for execution. Once
the schedule is activated, the HES obtains meter readings as scheduled from the meters
specified and publishes the readings to the CIS. This continues until the schedule is
inactivated or a new schedule is loaded.

Alternatively it is also possible to load the schedule directly into the meter and then utilize the
DLMS/COSEM push mechanism that uses the DataNotification service instead of the
GET.request / GET.response services.

In both cases the CIM message constructs with verbs and nouns remain the same as given in
Figure 3.

The CIM message nouns MeterReadingSchedule and MeterReadings are used in this UC.

See |EC 61968-9:2013, 5.3 for detailed message constructs of MeterReadingSchedule and
MeterReadings.

See 5.5 for OBIS code mapping to ReadingType code.
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4.3.3 UC2: ReadMeterOnDemand

Figure 4 shows a sequence of message exchanges for UC2.

CIM_Systemn

CIM_DLMSICOSEM Translator

|
| Reqguestiverb=get, MeterReadings) _ |

il

Responsefverh=reply, MeterReadings)

translatef

DLMSICOSEM_Server

GET.request(COSEM_Aftribute_Descriptor)

=

e

___ GET.responseiData)
LT
i translated
C
L

Figure 4 — UC2: ReadMeterOnDemand

IEC

A utility customer contacts the supplier in order to check that the current meter reading on his
bill corresponds to the actual reading. Similarly, a customer switches to a new supplier and
the old supplier requests a meter reading in order to send the closing bill. The CIS sends a
request message to the AMI HES requesting a real-time reading from the particular meter.
The HES connects with the meter and obtains a real-time reading, which is returned to the
CIS for further evaluation of the customer query.

The CIM message noun MeterReadings is used in this example (the detailed message
construct of MeterReadings can be found in |EC 61968-9:2013, 5.3). The mapping of the
OBIS code to the ReadingType code is described in 5.5.
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4.3.4 UC3: ConfigureTariffRemotely

Figure 5 shows a sequence of message exchanges for UC3.

CIM_Systern CIM_DLMSICOSEM_Translator DLMSICOSEM_Server

T I
I Requestiverb=create, PricingStructureConfig) I

. I translate)

SET.requestiCOSEM_Aftribute_Descriptory

SET responzse(Resulf)

e

. I translate)
[mny |

Responseierb=reply, PricingStructureConfig)

IEC

Figure 5 — UC3: ConfigureTariffRemotely

A customer changes its supply contact. As a consequence, the tariffication parameters in the
meter shall be changed. The CIS sends the new tariff information to the AMI HES using the
appropriate CIM message. The translator extracts the relevant tariff information, assembles
the corresponding DLMS/COSEM message and sends it to the DLMS/COSEM server (meter).
The meter configures the new tariff structure. An appropriate DLMS/COSEM response is
returned from the meter to the HES which is then translated into a CIM message and passed
back to the CIS as a response to the original request.

The CIM message noun PricingStructureConfig is used in this example (see IEC 61968-
9:2013, 5.10.2.11 and 5.10.3.14 for the detailed message construct of
PricingStructureConfig).

Due to the fact that the tariffication models in CIM and in DLMS/COSEM are differently
structured, it is not possible to provide a one-to-one mapping of the OBIS codes to the CIM
data type codes. An example of a tariffication scheme realized by means of COSEM objects is
shown in Clause A.1. Those attributes of the COSEM objects which can be mapped to the
CIM UML attributes of the PricingStructureConfig message profile are given in 5.8. The
management of those attributes that cannot be mapped in this way is outside the scope of this
Technical Specification.
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4.3.5 UC4: DisconnectReconnectRemotely

Figure 6 shows a sequence of message exchanges for UC4.

CIM_Systern CIM_DLMS/COSEM_Translatar DLMSICOSEM_Senvat

T
I
Reguestiverh=create, EndDeviceControls) |

translatel
[i"_'

ACTION requestiCOSEM_Method_Descriptar, Data)

|

Y

ACTICON response(Result)

[T

translate)
Responsediverb=reply, EndDeviceContrals)

IEC

Figure 6 — UC4: DisconnectReconnectRemotely

A customer terminates his supply agreement with the utility. As a consequence of the
termination the utility disconnects the service supply to the customer’s premises. When the
CIS receives the termination instruction, a request to disconnect the service is sent to the
HES which sends the instruction on to the specified meter. The meter disconnects the service
supply to the premises by means of a switch.

Conversely, a customer may enter into a new supply agreement with the utility, in which case
the service supply is reconnected.

The CIM message noun EndDeviceControls and the DLMS/COSEM Disconnect control IC are
used in this example. The detailed message construct of EndDeviceControls in the context of
load control is given in JEC 61968-9:2013, 5.4 and the detailed rules governing the operation
of the Disconnect control IC are given in IEC 62056-6-2:2016, 5.4.8.

The mapping of OBIS codes, attributes and methods to EndDeviceControlType codes is given
in 5.6.
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4.3.6 UC5: ManageLoadByRelayControl

Figure 7 shows a sequence of message exchanges for UC5.

CIM_Svystern CIn_DLMS/COSEM_Translator DLMS/COSEM_Server

translatef
L

ACTIOM. request{COSEM_Method_Cescriptar, Data)

-

Reguestiverb=create, EndDeviceCantrols)

Y

ACTIOM responselResult)

T

translated
Responselverb=reply, EndDeviceControls)

IEC

Figure 7 — UC5: ManageLoadByRelayControl

UC5 is similar to UC4, except that for UC5 only the loads connected to the relays are
disconnected (or reconnected) and is mainly used for demand-side management with
immediate load shedding and restoration response.

After the load-shed period has expired the customer load is restored.

An alternative would be to schedule operation of the relay, thus deferring load shedding to a
time later than the actual reception of the request. This case is not covered in the present
example.

The CIM message noun EndDeviceControls and the DLMS/COSEM Disconnect control IC are
used in this example. The detailed message construct of EndDeviceControls in the context of
load control is given in |JEC 61968-9:2013, 5.4 and the detailed rules governing the operation
of the Disconnect control IC are given in IEC 62056-6-2:2016, 5.4.8.

The mapping of OBIS codes, attributes and methods to EndDeviceControlType codes is given
in 5.6.
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4.3.7 UC6: ReportOnQualityOfSupply

Figure 8 shows a sequence of message exchanges for UC6.

CIM_System CIM_DLMSICOSEM_Translator DLME/COSEM_Server

Reguestiverh=create, MeterReadSchedule)

1

Responsefverb=reply, MeterReadSchedule)
[T

wait for scheduled

[
|
|
|
|
|
|
|
f—_hranslateo |
|
|
|
|
|
|
|
|

GET.request{COSEM_Attrihute_Descripton

GET response(Data)

T

translate)
. Eventiverb=created, MeterReadings)
|

IEC

Figure 8 — UC6: ReportOnQualityOfSupply

A utility customer may have a supply agreement which stipulates that specified QOS
parameters will remain within certain limits. The relevant QOS parameters are
supervised/registered by the meter. The CIS sends a request to the HES, which in turn
requests the QOS parameter readings from the meter. The readings are returned to the CIS
via the HES for further processing.

UCS8 is essentially the same as UC2, except that it uses different ReadingType codes and
addresses different objects via different OBIS codes.

The CIM message noun MeterReadings is used in this UC example (see |[EC 61968-9:2013,
5.3 for the detailed message construct of MeterReadings).

The OBIS code mapping to ReadingType code is given in 5.5.
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4.3.8 UC7: ManageLoadByDemandLimits

Figure 9 shows a sequence of message exchanges for UC7.

CIn_System CIM_DLMES/COSEM_Translatar CLMESICOSEM_Serer

Reguestiverh=create, EndCeviceControls)

L |

i translated
L

SET request{COSEM_Attribute_Descriptor, Data)

=

SET.response(Resulh

T

translated
Responseferb=renly, EndDeviceControls)
|

IEC

Figure 9 — UC7: ManageLoadByDemandLimits

A utility customer may participate in a DSM program where he agrees to maintain his power
demand below a certain limit during specified periods of the day. If he exceeds this limit then
the service supply to his premises is automatically disconnected, in which case he can reduce
some of his load before he is able to reconnect the service supply. This reconnection is
generally performed manually by the customer.

The CIS sends the power limit information to the HES which forwards it to the specified meter.
The meter returns a response acknowledging that the limit parameters have been loaded.

The CIM message noun EndDeviceControls and DLMS/COSEM Limiter IC and Disconnect
control IC are used in this UC example.

The detailed message construct of EndDeviceControls in the context of demand limitation is
given in |JEC 61968-9:2013, 5.4 and the detailed EndDeviceControlType codes in the context
of demand control are given in |[EC 61968-9:2013, Table F.4.

The operation of the Limiter IC is given in IEC 62056-6-2:2016, 5.4.9 and that of the
Disconnect control IC is given in IEC 62056-6-2:2016, 5.4.8.

The OBIS code mapping to EndDeviceControlType code is given in 5.6

An example of a DLMS/COSEM model to manage load by demand limits is given in Clause
A2.
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4.3.9 UC8: SynchronizeClock

Figure 10 shows a sequence of message exchanges for UC8.

CIM_Systermn CIM_DLMSICOSEM_Translator DLMSICOSEM_Server

I start clock synchronizationo

SET.request{COSEM_Attribute_Descriptor, Data)

|

e SET.response(Resulty
LT

I

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| translate(
: Eventiverb=created, EndDeviceEvents)
|

I

IEC

Figure 10 — UC8: SynchronizeClock

The clock in the AMI meter(s) needs to be synchronized with actual time. There is no CIM
request message supporting this UC. Therefore, the clock synchronization process shall be
initiated and managed by the HES. Once the synchronization between the HES and meter(s)
has been completed, an appropriate event notification is sent to the CIM-based ERP system.

The DLMS/COSEM Clock IC is used in this UC example (see IEC 62056-6-2:2016, 5.4.1 for
detailed operation of the Clock IC).

As alternative to using the SET.request message as given in Figure 10, the DLMS/COSEM
client may also invoke the methods provided by the Clock IC by using the ACTION.request
message.

The CIM message noun EndDeviceEvents is used in this example.

The detailed message construct of EndDeviceEvents in the context of clock synchronization is
given in JEC 61968-9:2013, 5.4 and the detailed EndDeviceEventType codes in the context of
clock synchronization are given in |JEC 61968-9:2013, Table E.8.

The OBIS code mapping to EndDeviceEventType code is given in 5.7.
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4.3.10 UC9: ChangeFirmware

Figure 11 shows a sequence of message exchanges for UC9.

CIM_Systemn CIM_DLMSICOSEM Translator DLMSICOSEM Sener

I

start firmware update() :

; |
|

|

T

|

|

|

|

: GET.requestiimage_hlock_size) -

|

: ___ GET response(Result)

| (W |

| ACTION requestimage_transtet_init) o

| Ll

| ACTION response(Resull

: LT L

| ACTION regquestiimage_block_transfer) o |

| Ll

|

| ACTION response(Result)

| = I

: GET.reguest{image_transferred_hlocks_statusy _ |

|

: - GET.response(Result)

| Ny L

: ACTION. request (rmage_verify C !

| Ll

| ACTION. response (Resul

| LT

: ACTION request (image_activate) ._T

| Lol

|

| . ACTION response(Result)

' LT

| mn

| I

: I translated :

: Eventiverb=created, EndDeviceEvents) [ :
|
|
|

il
O
|

| IEC

Figure 11 — UC9: ChangeFirmware

The firmware of a group of meters needs to be updated with a new version. There is no CIM
request message supporting this UC. Therefore, the firmware updating process shall be
managed by the HES. The firmware is initially delivered to the HES, which then loads the new
firmware file and sends it to the meters. The HES uses the DLMS/COSEM image_transfer
function to update the meters' firmware. The meters perform the firmware installation and
return a response to the ERP system via the HES. The initial delivery of the firmware to the
HES is not dealt with herein.

The CIM message noun EndDeviceEvents is used in this UC example.

The detailed message construct of EndDeviceEvents in the context of firmware changes is
given in |EC 61968-9:2013, 5.6 and the detailed EndDeviceEventType codes in the context of
firmware changes are given in |JEC 61968-9:2013, Tables E.2, E.10 and E.12.

The operation of the Image transfer IC is given in IEC 62056-6-2:2016, 5.3.6.

The OBIS code mapping to EndDeviceEventType code is given in 5.7.
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4.3.11 UC10: RegisterMeter

Figure 12 and Table 1 show a sequence of UC invocations for UC10. The message
interchanges are as per each UC invoked.

DisconnectReconnectRemotely - — — —— — —— —— — — = ReadMeteronDemand
&lOKES:

ConfigureTarifRemotely f - ———————————= DisconnectReconnectRemotely
ZiMvokess

ReadMeterOnSchedule

IEC

Figure 12 — UC10: RegisterMeter

An existing customer terminates his contract and moves out of the premises. A new customer
moves into the premises and establishes a new contract with the supplier. This UC may be
implemented by a sequential combination of previously defined UCs as given in Table 1 and
Figure 12.

Table 1 — UC10 RegisterMeter

Use case Name Context
uc4 DisconnectReconnectRemotely Terminate the current service supply
uc2 ReadMeterOnDemand Take a final reading of customer moving out
UC3 ConfigureTariffRemotely Set the tariff for the customer moving in
uc4 DisconnectReconnectRemotely Establish the new service supply
ucC1 ReadMeterOnSchedule The meter is in normal operation
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4.3.12 UC11: SuperviseMeter

Figure 13 shows a sequence of message exchanges for UC11.

CIn_System CIn_DLMSICOSEM_Translator DLMSICOSEM_Server

T
|
|
| alarm detected

EventMotification.request{Service_Parametars)

1
-

translateg
Eventiverb=created, EndDeviceEvents)
=
|
i

I | IEC

Figure 13 — UC11: SuperviseMeter

The meter has been pre-configured to monitor an internal parameter (e.g. for tamper
detection) and to notify the HES in case the supervised parameter shows an uncommon
behaviour. The ERP system has in turn pre-established a subscription service with the HES
for it to send a notification of meter-originated events. When a meter event occurs, the meter
sends a message to the HES containing all the relevant information, which is translated and
sent to the enterprise system.

The CIM message noun EndDeviceEvents and the COSEM IC Register Monitor are used in
this example.

The detailed message construct of EndDeviceEvents in the context of meter events is given in
IEC 61968-9:2013, 5.2 and the detailed EndDeviceEventType codes in the context of meter
events are given in |JEC 61968-9:2013, Annex E.

Because the EventNotification service provides limited information about the event, the
DLMS/COSEM "push" mechanism that uses the DataNotification service instead of the
EventNotification service may alternatively be used in the case where more detailed
information is required. The "push" mechanism and DataNotification service are not covered
in this UC.

The OBIS code mapping to EndDeviceEventType code is given in 5.7.

5 CIM — DLMS/COSEM translation

5.1 CIM message construct

The CIM-based system sends/receives messages in the form of verb(noun) as defined in

EC 61968-9.

5.2 CIM verb mapping

CIM verbs as defined in [EC 61968-9 generally translate to DLMS/COSEM services as defined
in [EC 62056-5-3 and as given in Table 2.

The mapping is implicitly many to many, and depends on the context of the message
interchange (see 4.3.10 UC9 for example).
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Table 2 — CIM verb mapping to DLMS/COSEM service

CIM verb

DLMS/COSEM service

get

GET.request
ACTION.request

create

GET.request
SET.request
ACTION.request

change

SET.request
ACTION.request

cancel

SET.request
ACTION.request

delete

SET.request
ACTION.request

execute

SET.request
ACTION.request

reply

GET.response
SET.response

ACTION.response

created

GET.response
SET.response
EventNotification.request

DataNotification.request

changed

SET.response

ACTION.response

cancelled

SET.response

ACTION.response

deleted

SET.response

ACTION.response

executed

SET.response

ACTION.response

5.3 CIM noun mapping

CIM nouns as defined in [EC 61968-9 translate to DLMS/COSEM service parameters as

defined in |JEC 62056-5-3 and as given in Table 3.

Table 3 — CIM noun mapping to DLMS/COSEM service parameters

CIM noun

DLMS/COSEM service parameter

MeterReadings

attribute_descriptor, data

EndDeviceControls

method_descriptor, invocation
parameters

EndDeviceEvents

attribute_descriptor

EndDeviceConfig

attribute_descriptor, data
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5.4 CIM data type mapping

CIM data type codes as defined in JEC 61968-9 translate to DLMS/COSEM service
parameters as defined in IEC 62056-5-3, |EC 62056-6-1 and [EC 62056-6-3 and as given in
Table 4.

Table 4 — CIM data type mapping to DLMS/COSEM service parameters

CIM data type DLMS/COSEM service Detailed
parameter specification
ReadingType OBIS code 5.5
EndDeviceControlType OBIS code 5.6
EndDeviceEventType OBIS code 5.7

5.5 OBIS code mapping to CIM ReadingType enumerated code

The OBIS value group C code set is a sub-set of ReadingType and it is thus mapped upwards
to ReadingType enumerated codes. The mapping of value group C codes to ReadingType
enumerated attribute values is given in Table 5.

The mapping of complete OBIS codes to complete ReadingType codes is given in Table 6.
Only the most commonly used OBIS codes are listed.

For the structure of OBIS codes, see IEC 62056-6-1:2015, Clause 4.

For the definition of value group C codes, see IEC 62056-6-1:2015, 5.3 and 7.1.

For the structure and definition of ReadingType codes, see |[EC 61968-9:2013, Annex C.

The content of Table 5 is taken directly from |EC 62056-6-1 and JEC 61968-9 without
modification and any clarification regarding syntax and semantics should be sought in those
standards.
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Annex A
(informative)

Example of a 2-rate TOU tariff

A.1 DLMS/COSEM model of a 2-rate TOU tariff example

Figure A.1 shows an example of a DLMS/COSEM model for a 2-rate TOU tariff. The Clock
object drives the Activity calendar object, which drives the Tariffication Script table, which
drives the Register activation object, which in turn drives the two rate Register objects.

The Activity calendar object is initialized with attribute values for calendar_name_passive,
season_profile_passive, week_profile_table_passive and day_profile_table_passive. The
method activate_passive_calendar is then invoked, which activates the calendar by copying
the passive attribute values to the corresponding active attributes calendar_name_active,
season_profile_active, week_profile_table_active and day_profile_table_active. There are two
entries into the day_profile_table_active array — one for each rate period.

When the Clock object attribute values match the Activity calendar attribute values, then the
Activity calendar object invokes the execute method of the Tariffication Script table, which in
turn runs the corresponding script in the table.

The invoked script in turn interacts with the Register activation object which makes one of the
masks in the mask_list attribute the active one and selects the appropriate register to activate
from the register_assignment array.

According to the value of active_mask the appropriate Register object is activated where the
readings for the corresponding time period gets recorded.
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A.2 DLMS/COSEM model example of load management by demand limits

Figure A.2 shows and example of a DLMS/COSEM model for demand limit based load
management using Demand register, Clock, Limiter, Script table and Disconnect control
objects. The Clock and Demand register objects drive the Limiter object, which in turn drives
the Script table object, which drives the Disconnect object.

The Limiter object will operate in emergency mode when the attribute values of the
emergency_profile in the Limiter object matches the attribute values of the Clock object, i.e.
when the time is within the interval determined by the emergency_activation_time and
emergency_duration elements of the emergency_profile. Otherwise it will operate in normal
mode for all other values of the Clock object attributes.

When the current_demand attribute of the Demand register object referenced by the
monitored_value attribute of the Limiter object crosses the value of the threshold_active
attribute of the Limiter object, the Limiter object invokes the appropriate script in the Script
table object, which in turn invokes one of the methods remote_disconnect or
remote_reconnect in the Disconnect control object.

MONITORED MONITORING, CONDITIONS ACTION TARGET
VALUES: AND ACTION DEFINITION EXECUTION
DEMAND AND TIME

Demand register object e.g.
Active energy, current

Disconnect control Disconnect control

Limiter object Script table object object

demand average 1 0-b:17.0.6.255 0-6:10.0.106.255 0-b:96.3.10.255
1.0.8.4.e.255
Demand register Limiter
logical_name logical_name

current_avg_value monitored_value

last_avg_value threshold_active

scaler_unit threshold_normal

status threshold_emergency Script table Disconnect control

capture_time

min_over_threshold_duration

logical_name

logical_name

other attributes

min_under_threshod_duration

scripts ::= array

output_state

(other attributes)
(methods)

reset emergency_profile {script_identifier, control_state
- - — Actions {service_id,
next_period emergency_profile_group_id_list attribute / control_mode
) emergency_profile_active method_id,param } remote_disconnect
Clock object -
0-b:1.0..255 actions execute remote_reconnect
Clock
logical_name
time
time_zone

Values of respective attributes and values of value group B and E in OBIS codes suitably set

IEC

Figure A.2 — DLMS/COSEM model example of load management by demand limits




PD IEC/TS 62056-6-9:2016
IEC TS 62056-6-9:2016 © IEC 2016 - 47 -

Bibliography

EC 61968-1, Application integration at electric utilities — System interfaces for distribution
management — Part 1: Interface architecture and general recommendations

EC 61968-6, Application integration at electric utilities — System interfaces for distribution
management — Part 6: Interfaces for maintenance and construction

IEC 61968-8, Application integration at electric utilities — System interfaces for distribution
management — Part 8: Interfaces for customer operations

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

IEC 62052-31, Electricity metering equipment (AC) — General requirements, tests and test
conditions — Part 31: Product safety requirements and tests

EC 62361-2, Power systems management and associated information exchange -
Interoperability in the long term — Part 2: End-to-end quality codes for supervisory control and
data acquisition (SCADA)



http://dx.doi.org/10.3403/02986072U
http://dx.doi.org/10.3403/30276687U
http://dx.doi.org/10.3403/30204342U
http://dx.doi.org/10.3403/30166866U

This page deliberately left blank



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs

to succeed. Find out more about British Standards by visiting our website at
bsigroup.com/standards or contacting our Customer Services team or
Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsigroup.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Copyright in BSI publications

All the content in BSI publications, including British Standards, is the property

of and copyrighted by BSI or some person or entity that owns copyright in the
information used (such as the international standardization bodies) and has
formally licensed such information to BSI for commercial publication and use.
Save for the provisions below, you may not transfer, share or disseminate any
portion of the standard to any other person. You may not adapt, distribute,
commercially exploit, or publicly display the standard or any portion thereof in any
manner whatsoever without BSI's prior written consent.

Storing and using standards
Standards purchased in soft copy format:

e A British Standard purchased in soft copy format is licensed to a sole named
user for personal or internal company use only.

e The standard may be stored on more than 1 device provided that it is accessible
by the sole named user only and that only 1 copy is accessed at any one time.

e Asingle paper copy may be printed for personal or internal company use only.

Standards purchased in hard copy format:

e A British Standard purchased in hard copy format is for personal or internal
company use only.

e [t may not be further reproduced — in any format — to create an additional copy.
This includes scanning of the document.

If you need more than 1 copy of the document, or if you wish to share the
document on an internal network, you can save money by choosing a subscription
product (see ‘Subscriptions’).

bsi.

Reproducing extracts

For permission to reproduce content from BSI publications contact the BSI
Copyright & Licensing team.

Subscriptions

Our range of subscription services are designed to make using standards

easier for you. For further information on our subscription products go to
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email subscriptions@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision.

We continually improve the quality of our products and services to benefit your
business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Useful Contacts

Customer Services

Tel: +44 345 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 345 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK



	30321105-VOR.pdf
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms, definitions and abbreviations
	3.1 Terms and definitions
	3.2 Abbreviations
	3.3 Notation and terminology

	4 Reference environment
	4.1 General reference architecture
	4.2 Reference use cases – Generalized use case
	4.3 Use case examples
	4.3.1 General
	4.3.2 UC1: ReadMeterOnSchedule
	4.3.3 UC2: ReadMeterOnDemand
	4.3.4 UC3: ConfigureTariffRemotely
	4.3.5 UC4: DisconnectReconnectRemotely
	4.3.6 UC5: ManageLoadByRelayControl
	4.3.7 UC6: ReportOnQualityOfSupply
	4.3.8 UC7: ManageLoadByDemandLimits
	4.3.9 UC8: SynchronizeClock
	4.3.10 UC9: ChangeFirmware
	4.3.11 UC10: RegisterMeter
	4.3.12 UC11: SuperviseMeter


	5  CIM – DLMS/COSEM translation
	5.1 CIM message construct
	5.2 CIM verb mapping
	5.3 CIM noun mapping
	5.4 CIM data type mapping
	5.5 OBIS code mapping to CIM ReadingType enumerated code
	5.6 OBIS code mapping to CIM EndDeviceControlType enumerated code
	5.7 OBIS code mapping to CIM EndDeviceEventType enumerated code for UC8, UC9 and UC11
	5.8 CIM attributes mapping to DLMS/COSEM attributes for UC3

	Annex A  (informative)  Example of a 2-rate TOU tariff
	A.1 DLMS/COSEM model of a 2-rate TOU tariff example
	A.2 DLMS/COSEM model example of load management by demand limits

	Bibliography
	Figures 
	Figure 1 – General reference architecture
	Figure 2 – Generic use case 
	Figure 3 – UC1: ReadMeterOnSchedule
	Figure 4 – UC2: ReadMeterOnDemand
	Figure 5 – UC3: ConfigureTariffRemotely
	Figure 6 – UC4: DisconnectReconnectRemotely
	Figure 7 – UC5: ManageLoadByRelayControl
	Figure 8 – UC6: ReportOnQualityOfSupply
	Figure 9 – UC7: ManageLoadByDemandLimits 
	Figure 10 – UC8: SynchronizeClock
	Figure 11 – UC9: ChangeFirmware
	Figure 12 – UC10: RegisterMeter
	Figure 13 – UC11: SuperviseMeter
	Figure A.1 – DLMS/COSEM model of a 2-rate TOU tariff example
	Figure A.2 – DLMS/COSEM model example of load management by demand limits 

	Tables 
	Table 1 – UC10 RegisterMeter
	Table 2 – CIM verb mapping to DLMS/COSEM service
	Table 3 – CIM noun mapping to DLMS/COSEM service parameters
	Table 4 – CIM data type mapping to DLMS/COSEM service parameters
	Table 5 – OBIS value group C code mapped to CIM ReadingType enumerated attribute values
	Table 6 – OBIS values mapped to CIM ReadingType enumerated codes
	Table 7 – OBIS code mapped to CIM EndDeviceControlType enumerated code
	Table 8 – OBIS code mapped to CIM EndDeviceEventType enumerated code for UC8, UC9 and UC11
	Table 9 – PricingStructureConfig mapped to DLMS/COSEM attributes for UC3




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




