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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 standafdization comp
all national electrotechnical committees (IEC National Committees). The object of.. IEC is to pr
infernational co-operation on all questions concerning standardization in the electrical @nd’electronic fiel
th|s end and in addition to other activities, IEC publishes International Standards,\Technical Specificg
Tgchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte
in| the subject dealt with may participate in this preparatory work. International, governmental and
gqvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates ¢
with the International Organization for Standardization (ISO) in accordance with conditions determin
adreement between the two organizations.

THe formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cgnsensus of opinion on the relevant subjects since each teghnical committee has representation frg
inferested IEC National Committees.

IEIC Publications have the form of recommendations for international use and are accepted by IEC N4
Committees in that sense. While all reasonable efforts are made to ensure that the technical content g
Pyblications is accurate, IEC cannot be held responsible for the way in which they are used or fg
sinterpretation by any end user.

In| order to promote international uniformity, IE€ \National Committees undertake to apply IEC Public
transparently to the maximum extent possible)in their national and regional publications. Any diver

rising
bmote
s. To
tions,
“IEC
ested
non-
osely
bd by

tional
m all

tional
f IEC
r any

htions
jence

bgdtween any IEC Publication and the corresgonding national or regional publication shall be clearly indicdted in

latter.

itself does not provide any attestation of conformity. Independent certification bodies provide conf
agsessment services and, in some\areas, access to IEC marks of conformity. IEC is not responsible fd
sgrvices carried out by independent certification bodies.

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

liability shall attach to\\EC or its directors, employees, servants or agents including individual expert
members of its technicakeommittees and IEC National Committees for any personal injury, property dama

brmity
r any

s and
ge or

other damage of any ‘nature whatsoever, whether direct or indirect, or for costs (including legal feed) and

exdpenses arising,out/of the publication, use of, or reliance upon, this IEC Publication or any othe
Pyblications.

Attention is, drawn to the Normative references cited in this publication. Use of the referenced publicati
inflispensable/for the correct application of this publication.

Attention jis drawn to the possibility that some of the elements of this IEC Publication may be the subj
pdteft’rights. IEC shall not be held responsible for identifying any or all such patent rights.

r IEC

bns is

ect of

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

A list of all parts in the IEC 62056 series, published under the general title Electricity~met
datalexchange — 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 lcommittee has decided that the contents of this publication will rémain unchanged

the

related to the specific publication. At this date, the publication willbe

A billngual version of this publication may bg.issued at a later date.

report on voting indicated in the above table.

stability date indicated on the IEC website under "http://webstore.iec.ch" in the

—

ansformed into an International standard,

pconfirmed,

-

ithdrawn,

=

-

bplaced by a revised edition, or

amended.

bring

until
data

IMAORTANT - The 'colour inside' logo on the cover page of this publication indicd
that it contains colours.swhich are considered to be useful for the cori
understanding of its contents. Users should therefore print this document using a
colpur printer.

tes
ect
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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 CIM-based data models and protocols for information exchange for use
in El j ion—3 sma i icati s j 968-9 deals—with-—meter
read|ng and control message profiles.

IEC [TC 13 develops data models and protocols for information exchange for electrieal erergy
measurement, and control equipment incorporating head end systems, epnd.,“devices| and
intermediate data concentrator devices. In particular, the IEC 62056 series-deals with the
DLM[S/COSEM data models and protocol suite.

This| Technical Specification deals with the mapping between the“CIM message pro¢files
(IEC(61968-9) and DLMS/COSEM data models and protocols (IEC{62056).

In the following it is assumed that the mapping between CIMidnd DLMS/COSEM is performed
in the metering HES. In the case where end-to-end security is established between g 3rd
party CIM-based system and a DLMS/COSEM servery 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 cope

This| part of IEC 62056, which is a Technical Specification, describes how in lthe utility
envifonment an ERP system or a third party system can exchange information-with a metering
systeém. 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-bpsed
metdring system.

A typical metering system would comprise a HES and end devices such as meters as well as
tarifff and load control devices. There may be intermediate devices in the metering sygtem
suchl as NNAPs and LNAPs, as described in the smart metering architecture of
IEC $2056-1-0. These intermediate devices are outside. of the scope of this Techpical
Spegification.

CIM |ReadingType, EndDeviceControlType and EndDeviceEventType codes as specifigd in
IEC $1968-9 are mapped to OBIS codes as specified in IEC 62056-6-1.

In sgme cases the CIM models and COSEM(models are differently structured, in which cgse it
is ndt 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 opject
attrijutes and the COSEM object attributes (see 4.3.4 UC3).

CIM |EndDeviceControlType caodes as specified in IEC 61968-9 are mapped to COSEM IC
attriutes and methods as specified in IEC 62056-6-2.

CIM |verbs and nouns_as-specified in IEC 61968-9 are mapped to DLMS service requesty and
resppnses as specified/in IEC 62056-5-3.

Only| the mostocommonly used UCs are given in order to illustrate possible applicatjons.
Extepsions may be considered in future editions.

2 Nofmative 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:

COC‘EI\I intarfaon A
[TV ITITCTTAaC T~ OTaSS TS

3.1

For
IEC $1968-100, IEC 61968-9, IEC 62056-5-3, IEC 62056-6-1and IEC 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

nnnnnn

Terms, definitions and abbreviations

Terms and definitions

the purposes of this document, the terms and definitions given)in IEC 600504300,

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
ThrotghoutthisFechnical-Specificationthefolowingrutes—areobservedregarding-theraming

of terms:

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

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

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;

the expression DLMS/COSEM is used to emphasize the fact that the COSEM data model
specified in |EC 62056-6-2 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 IEC 61968-9 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

TG57

T

CIM IEC 61968-9

i

Metering system head-end

!

DLMS/COSEM IEC 62056 series

i

End device

IEC

Figure 1 — General reference architecture

TC 57 deals with the (CIM-based message profiles and TC 13 deals with

Power systems management
and associated information
exchange

TC13
Electrical energy measurement
and control

IEC

the

DLMIS/COSEM data models(and protocols. Generally the translation between the two domains

take
party

party system.

The

is lopated intthe ERP or 3™ party system, CIM_DLMS/COSEM_Translator is located ir
metdring system head-end and DLMS/COSEM_Server is located in the end device.

5 place at the HES. In the case where end-to-end security is established between
CIM-based systemand a DLMS/COSEM server, the mapping is performed in thg 3™

=) 3I’d

reference JCs that follow refer to the architecture shown in Figure 1 where CIM_Sygtem

the
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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

translate Clk to

; DLMSICOSEMD
L

DLMSICOSEM . request()

L |

DLMEICOSEM. respansen

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 reqpires
exchlanging information with an end device (generally a meter) that is able to perform the role
of a PLMS/COSEM server.

DLM|S/COSEM_Server is a pseudonym for a DLMS/COSEM server.

CIM|System has to communicate via a proxy CIM_DLMS/COSEM_Translator, which mgy be
any ¢evice, equipment onsoftware 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
mess$age takes place. The translated message reaches DLMS/COSEM_Server wherg 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 mespage
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.

CIM_Systermn CIM_DLMEICOSEM_Translatar DLMSICOSEM S ervat|

I
|
|
|
Requestiverb=create, MeterReadSchedule) :

|

i translate)

weait for scheduled)

1

Responsefverb=reply, MeterReadSchedule)
[T

Fe e e e e — ]

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 compile$ the
scheldule and sends jtsto' the AMI HES where the schedule is loaded. The HES may [then
acknjowledge that the.request has been appropriately loaded and is ready for execution. Pnce
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
inaclivated or-alnew schedule is loaded.

Alternatively it is also possible to load the schedule directly into the meter and then utilizg¢ 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 |IEC 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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UC2: ReadMeterOnDemand

Figure 4 shows a sequence of message exchanges for UC2.

CIM_Systemn

|
| Reqguestiverb=get, MeterReadings) _ |

CIM_DLMSICOSEM Translator

i translatef
-

DLMSICOSEM_Server

A uti
bill d
the ¢
requ
The
CIS

The

OBI{

il

Responsefverh=reply, MeterReadings)

GET.request(COSEM_Aftribute_Descriptor)

=

e

___ GET.responseiData)
LT
i translated
C
L

Figure 4 — UC2: ReadMeterOnDemand

ity customer contacts the supplier in order, to>check that the current meter reading o
orresponds to the actual reading. Similarly; a customer switches to a new supplier
Id supplier requests a meter reading .immorder to send the closing bill. The CIS sen
st message to the AMI HES requesting a real-time reading from the particular meter.
HES connects with the meter and-obtains a real-time reading, which is returned tq
or further evaluation of the customer query.

CIM message noun MeterReadings is used in this example (the detailed mes
consftruct of MeterReadings-can be found in IEC 61968-9:2013, 5.3). The mapping o
code to the ReadingType code is described in 5.5.

n his

and

ds a

the

sage
[ the
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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

|

A cu
metg
appr
the ¢
The
retun
back]

The
9:20
Prici

Due
strug
data
show
CIM

franslatefy

SET.requestiCOSEM_Aftribute_Descriptory

SET responzse(Resulf)

LI
Responseierb=reply, PricingStructureConfig)

. I translate)
[mny |

Figure 5 — UC3: ConfigureTariffRemotely

stomer changes its supply contact. As a consequence, the tariffication parameters i

IEC

n the

r shall be changed. The CIS sends the pew tariff information to the AMI HES usin

the

bpriate CIM message. The translator :«€xtracts the relevant tariff information, assenbles
orresponding DLMS/COSEM message and sends it to the DLMS/COSEM server (mgter).

meter configures the new tariff:.structure. An appropriate DLMS/COSEM responsge is

ned from the meter to the HES which is then translated into a CIM message and pa
to the CIS as a response to the'original request.

CIM message noun RricingStructureConfig is used in this example (see IEC 61
13, 5.10.2.11 and, 5.10.3.14 for the detailed message construct
ngStructureConfig):

to the fact that the tariffication models in CIM and in DLMS/COSEM are differ
tured, it is)hot possible to provide a one-to-one mapping of the OBIS codes to the
type codes. An example of a tariffication scheme realized by means of COSEM obje
n in_€lause A.1. Those attributes of the COSEM objects which can be mapped {c
UML Jattributes of the PricingStructureConfig message profile are given in 5.8.

man

sed

968-
of

ently
CIM
ts is

the
The

hgement of those attributes that cannot be mapped in this way is outside the scope o

f this

Technical Specification.
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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) |

Y

RN N Y vl
Tt To

A cu
term
CIS
HES

supp

Con
the g

The
used
load
of th

The
in 5.

i e A

ACTION requestiCOSEM_Method_Descriptar, Data)

| i

ACTICON response(Result)

[T

translate)
Responsediverb=reply, EndDeviceContrals)

Figure 6 — UC4: DisconnectReconnectRemotely

stomer terminates his supply agreement with\the utility. As a consequence of

IEC

the

nation the utility disconnects the service supply to the customer’s premises. When the

receives the termination instruction, a request to disconnect the service is sent tg
which sends the instruction on to the spegified meter. The meter disconnects the se
ly to the premises by means of a switcht

ersely, a customer may enter into\a new supply agreement with the utility, in which
ervice supply is reconnected.

CIM message noun EndBeviceControls and the DLMS/COSEM Disconnect control I(Q

in this example. The detailed message construct of EndDeviceControls in the conte
control is given in IEC-61968-9:2013, 5.4 and the detailed rules governing the oper
b Disconnect controf*IC are given in IEC 62056-6-2:2016, 5.4.8.

mapping of OBIS codes, attributes and methods to EndDeviceControlType codes is ¢
5.

the
rvice

case

[ are
xt of
ation

iven
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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

T
I
Reguestiverb=create, EndDeviceCantrols) |

Y

DLMSICOSEM_Server

translatef
L

ACTIOM. request{COSEM_Method_Cescriptar, Data)

ACTIOM responselResult)

-

T

translated
Responselverb=reply, EndDeviceControls)

Figure 7 — UC5: ManageLoadByRelayControl

IEC

UC5S|is similar to UC4, except that for UC5 only/the loads connected to the relayq are
discgnnected (or reconnected) and is mainlyused for demand-side management |with

immediate load shedding and restoration response.

Aftenl 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 prgsent

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 contgxt of
load|control is given-in/IEC 61968-9:2013, 5.4 and the detailed rules governing the opergtion

of the Disconnecticontrol 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 5.86.
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UC6: ReportOnQualityOfSupply

Figure 8 shows a sequence of message exchanges for UC6.

c

IM_Swstem CIM_DLMSICOSEM_Translator DLME/COSEM_Server

Reguestiverh=create, MeterReadSchedule)

L

A ufility customer may have a supply .agreement which stipulates that specified
parameters will remain within certain “limits. The relevant QOS parameters

sup
requ

via tihe HES for further processingx

ucs
addr

The
5.3f

The

1

Responsefverb=reply, MeterReadSchedule)
[T

wait for scheduled

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

GET.request{iCOSEM_Attrihute_Degttipton

GET response(brata)

T

translate)
. Eventiverb=created, MeterReadings)
|

Figure 8 — UC6: ReportOnQualityOfSupply

rvised/registered by the meter. .The CIS sends a request to the HES, which in
ests the QOS parameter readings from the meter. The readings are returned to the

is essentially the sameas UC2, except that it uses different ReadingType codes
bsses different objects via different OBIS codes.

CIM message nouh MeterReadings is used in this UC example (see IEC 61968-9:2
br the detailed message construct of MeterReadings).

DBIS cade*mapping to ReadingType code is given in 5.5.

IEC

Q0OS
are
turn
CIS

and

013,
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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 |

A uti
dem
the g

i translated
|

SET request{COSEM_Attribute_Descriptor, Data)

=

SET.response(Resulh

T

translated
Responseferb=renly, EndDeviceControls)
|

Figure 9 — UC7: ManageLoadByDemandLimits

lity customer may participate in a DSM program_where he agrees to maintain his p
hnd below a certain limit during specified periods.af the day. If he exceeds this limit
ervice supply to his premises is automatically.disconnected, in which case he can re

IEC

bwer
then
duce

some¢ of his load before he is able to reconnegt the service supply. This reconnection is

geng

The
The

The
cont

The

given in IEC 61968-9:2013, 5.4 and the detailed EndDeviceControlType codes in the co

of dg

The
Disc

The

rally performed manually by the customer:

C1S sends the power limit informatiofi*to the HES which forwards it to the specified mieter.

meter returns a response acknowledging that the limit parameters have been loaded.

CIM message noun EndDeviceControls and DLMS/COSEM Limiter IC and Discor
ol IC are used in this UC.example.

detailed message construct of EndDeviceControls in the context of demand limitati

mand control are given in IEC 61968-9:2013, Table F.4.

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

nect

DN is
ntext

the

DBI1S 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

A.2.
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4.3.9 UC8: SynchronizeClock

Figure 10 shows a sequence of message exchanges for UC8.

ZIM_System Cid_DLMSICOSEM_Translator DLMSICOSEM_Se

reer

I start clock synchronizationo

The
requ

initiated and managed by the HES. Once the synchronization between the HES and me

has

The
deta

o ) =Y TR TART AN N ki Tk
[ e g R oy et LA LU L oL ) W L R | =

|

e SET.response(Resulty
LT

I

|

|

|

|

|

t

|

|

|

|

|

|

|

|

| translate(
: Eventiverb=created, EndDeviceEvents)
|

I

Figure 10 — UC8: SynchronizeC€lock

clock in the AMI meter(s) needs to be synchronized with actual time. There is no

st message supporting this UC. Therefore, the\clock synchronization process shjg be

been completed, an appropriate event notification is sent to the CIM-based ERP systg

DLMS/COSEM Clock IC is used in this*UC example (see IEC 62056-6-2:2016, 5.4.
led operation of the Clock IC).

As
clien
mes|

The

The

given in IEC 61968-9:2013, 5.4 and the detailed EndDeviceEventType codes in the conte

cloch

The

Iternative to using the SET.request message as given in Figure 10, the DLMS/CO
may also invoke the methods provided by the Clock IC by using the ACTION.req
bage.

CIM message noun EndDeviceEvents is used in this example.

Hetailed message construct of EndDeviceEvents in the context of clock synchronizati

synchronization are given in IEC 61968-9:2013, Table E.8.

DBIS code mapping to EndDeviceEventType code is given in 5.7.

IEC

CIM

r(s)

bm.

1 for

SEM
uest

on is
xt of
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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 Server

T T

: start firmware update() :

[ ; I

| I

: GET.request{imane block size) -__!_

[

: ___ GET response(Result)

| (i L]

| ACTION requestimage_transtet_init) \ '

| L

| ACTION response(Resull

: LT L

| ACTION regquestiimage_block=transfer) o |

| Lo

|

| ACTION responsa(Result)

| npy |

: GET.reguest{image_transferred_hlocks_statusy _ |

[

: - GET tesponse(Result)

[ My L

: ACTNN request (rmage_verif C !

| Ll

| ACTION. response (Resul

| LT

: ACTION request (image_activate) ._T

| Ll

[

| . ACTION response(Result)

! LT

| T

[ I

: I translated :

: Eventiverb=created, EndDeviceEvents) [ :

o !

| T |

I | | 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
mangagded by the HES. The firmware is initially delivered to the HES, which then loads the[new
firmware—fite—and—sends—ittothemeters— e HEStuses—the BEMSICOSEM ;IIIdUC_tIa 1sfer

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 IEC 61968-9:2013, 5.6 and the detailed EndDeviceEventType codes in the context of
firmware changes are given in IEC 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 - ———————————= DisconnectRecamectRemotely
ZiMvokess

ReadMeterOnSchedule

IEC

Figure 12 — UC10: RegisterMeter

An eiisting customer terminateS,his contract and moves out of the premises. A new custpmer
movfs into the premises and,establishes a new contract with the supplier. This UC mgy be

impl¢mented by a sequential combination of previously defined UCs as given in Table 1 and
Figure 12.

Table 1 — UC10 RegisterMeter

Usp case Name Context
UC4 DisconnectReconnectRemotely Terminate the current service supply
ucC2 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



https://iecnorm.com/api/?name=5432263422f3ef77170ee217aa9be87a

IEC TS 62056-6-9:2016 © IEC 2016 -21 -

4.3.12 UC11: SuperviseMeter

Figu

re 13 shows a sequence of message exchanges for UC11.

CIn_System CIn_DLMSICOSEM_Translator DLMSICOSEM_Server

The
dete

alarm detected(

Eventhlatification reguestiSenice Parametars) %
=20
-

translateg
Eventiverb=created, EndDeviceEvents)
=
|
i

Figure 13 — UC11: SuperviseMeter

meter has been pre-configured to monitor an internal. parameter (e.g. for ta
ction) and to notify the HES in case the supervised parameter shows an uncom

behgviour. The ERP system has in turn pre-established a, subscription service with the

for if

to send a notification of meter-originated events. When a meter event occurs, the n

sends a message to the HES containing all the relevant information, which is translated

sent

The

to the enterprise system.

CIM message noun EndDeviceEvents and<the COSEM IC Register Monitor are usg

this ¢xample.

The
IEC

Hetailed message construct of EndDeviceEvents in the context of meter events is giv
51968-9:2013, 5.2 and the detailed EndDeviceEventType codes in the context of n

events are given in IEC 61968-9:2013, Annex E.

Becdquse the EventNotification~service provides limited information about the event

DLM

IS/ICOSEM "push" mechanism that uses the DataNotification service instead of

EverltNotification service, may alternatively be used in the case where more det

IEC

mper
mon
HES
heter
and

ed in

en in
heter

the
the
ailed
ered

information is requiredy*The "push" mechanism and DataNotification service are not coV

in this UC.

The PBIS code/mapping to EndDeviceEventType code is given in 5.7.

5 ClIW—- DLMS/COSEM translation

5.1 CIM message construct

The CIM-based system sends/receives messages in the form of verb(noun) as defined in
IEC 61968-9.

5.2 CIM verb mapping

CIM verbs as defined in IEC 61968-9 generally translate to DLMS/COSEM services as defined

in IE

C 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.respoense
SETwesponse
EventNotification.request

DataNotification.request

changed

SET.response

ACTION.response

cancelled

SET.response

ACTION.response

deleted

SET.response

ACTION.response

executed

SET.response

ACTION.response

CIM.noun mapping

neuns as defined in IEC 61968-9 translate to DLMS/COSEM service parameter

FaYaYa¥Xalll =

defir

o Kl oY ol H H S | 2
CUTNTTEw UZUJU=I=0 dilu do yIvelT 1T Tavuic o.

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

as
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5.4 CIM data type mapping
CIM data type codes as defined in IEC 61968-9 translate to DLMS/COSEM service
parameters as defined in IEC 62056-5-3, IEC 62056-6-1 and IEC 62056-6-2 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 PBIS value group C code set is a sub-set of ReadingType and it js' thus mapped upwards

to R

enumerated attribute values is given in Table 5.

The

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 IEC 61968-9:2013, Annex C.

The

content of Table 5 is taken directly from IEC 62056-6-1 and IEC 61968-9 wi

badingType enumerated codes. The mapping of value group,-C‘codes to Reading[lype

mapping of complete OBIS codes to complete ReadingType codes is given in Table 6.

hout

modification and any clarification sregarding syntax and semantics should be sought in those

stan

jards.
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