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Norm-Inhalt war verdffentlicht als E DIN EN 62056-62 (VDE 0418 Teil 6-62):2000-09.

Da sich die Benutzer der vorliegenden Norm der englischen Sprache als Fachsprache bedienen, wird mit der
Deutschen Fassung der von CENELEC fir EN 62056-62 beschlossenen ergdnzenden Festlegungen die
Englische Fassung der IEC 62056-62 veroffentlicht. Hinzu kommt, dass die meisten Internationalen Normen,
auf die darin verwiesen wird, in ihren englischen Originaltexten als Europaische Normen tGbernommen und
dann ebenso als Deutsche Normen veréffentlicht wurden. Um die Anwendung der vorliegenden Norm zu
erleichtern, wurden (wie in den genannten anderen DIN-EN-, DIN-ISO- oder DIN-ISO/IEC-Normen) die
nachfolgenden einfihrenden Vorbemerkungen und Erlauterungen vorangestellt.

Das Prasidium des DIN hat mit Prasidialbeschluss 13/1983 festgelegt, dass DIN-Normen, deren Inhalt sich
auf internationale Arbeitsergebnisse der Informationsverarbeitung griinden, unter bestimmten Bedingungen
allein in englischer Sprache veroffentlicht werden dirfen. Diese Bedingungen sind fiir die vorliegende Norm
erfullt.

Die enthaltene IEC-Publikation wurde vom TC 13 ,Equipment for electrical energy measurement and load
control® erarbeitet.

Das IEC-Komitee hat entschieden, dass der Inhalt dieser Publikation bis zum Jahr 2006 unverandert bleiben
soll. Zu diesem Zeitpunkt wird entsprechend der Entscheidung des Komitees die Publikation

—  bestatigt,
— zurlckgezogen,
— durch eine Folgeausgabe ersetzt oder
— geandert.
Nationaler Anhang NA
(informativ)
Einleitung

Dieser Teil der IEC 62056 legt ein Zahlermodell aus der Sicht seiner Kommunikationsschnittstelle(n) fest. Mit
objektorientierten Methoden werden wahlbare Strukturblécke in Form von Schnittstellenklassen definiert, um
Zahler einfacher bis sehr komplexer Funktionalitat zu modellieren.

Fir den Fall einer undatierten Verweisung im normativen Text (Verweisung auf eine Norm ohne Angabe des
Ausgabedatums und ohne Hinweis auf eine Abschnittsnummer, eine Tabelle, ein Bild usw.) bezieht sich die
Verweisung auf die jeweils neueste gliltige Ausgabe der in Bezug genommenen Norm.

Fir den Fall einer datierten Verweisung im normativen Text bezieht sich die Verweisung immer auf die in
Bezug genommene Ausgabe der Norm.

Der Zusammenhang der zitierten Normen mit den entsprechenden Deutschen Normen ergibt sich, soweit ein
Zusammenhang besteht, grundsatzlich Gber die Nummer der entsprechenden IEC-Publikation. Beispiel:
IEC 60068 ist als EN 60068 als Europaische Norm durch CENELEC Gbernommen und als DIN EN 60068 in
das Deutsche Normenwerk aufgenommen.

IEC hat 1997 die Benummerung der IEC-Publikationen geandert. Zu den bisher verwendeten Normnummern
wird jeweils 60000 addiert. So ist z. B. aus IEC 68 nun IEC 60068 geworden.
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Vorwort

Der Text des Schriftstiicks 13/1270/FDIS, zuklnftige 1. Ausgabe von IEC 62056-62, ausgearbeitet von dem
IEC TC 13 ,Equipment for electrical energy measurement and load control“, wurde der IEC-CENELEC
Parallelen Abstimmung unterworfen und von CENELEC am 2002-03-01 als EN 62056-62 angenommen.

Nachstehende Daten wurden festgelegt:

— spatestes Datum, zu dem die EN auf nationaler Ebene
durch Veréffentlichung einer identischen nationalen
Norm oder durch Anerkennung dbernommen werden
muss (dop):  2003-01-01

— spatestes Datum, zu dem nationale Normen, die
der EN entgegenstehen, zurlickgezogen werden
missen (dow):  2005-03-01

Die Internationale Elektrotechnische Kommission (IEC) und CENELEC weisen darauf hin, dass die
Ubereinstimmung mit dieser Internationalen Norm / Europdischen Norm die Inanspruchnahme eines
Wartungs-Dienstes hinsichtlich der Protokolle, auf denen die vorliegende Norm IEC 62056-62 / EN 62056-62
beruht, bedeuten kann.

Die IEC und CENELEC nehmen keine Stellung zur Rechtsmaligkeit, zur Giltigkeit und zum
Anwendungsbereich dieses Wartungs-Dienstes.

Der Anbieter dieses Wartungs-Dienstes hat IEC zugesichert, dass er bereit ist, Antragstellern in der ganzen
Welt Wartungs-Dienste zu vernunftigen und nicht diskriminierenden Geschéaftsbedingungen anzubieten. In
diesem Zusammenhang ist die Erklarung des Anbieters des Wartungs-Dienstes bei IEC registriert.
Informationen (seihe auch 4.6.2 und Anhang E) sind erhaltlich bei:

DLMS" User Association
Geneva / Switzerland
www.dIms.ch

Anhange, die als ,normativ“ bezeichnet sind, gehéren zum Norm-Inhalt.

Anhange, die als ,informativ“ bezeichnet sind, enthalten nur Informationen.

In dieser Norm sind die Anhange A, B, C, D und ZA normativ und ist Anhang E informativ.
Der Anhang ZA wurde von CENELEC hinzugefugt.

Anerkennungsnotiz

Der Text der Internationalen Norm IEC 62056-62:2002 wurde von CENELEC ohne irgendeine Abanderung
als Europaische Norm angenommen.

In der offiziellen Fassung sind unter ,Literaturhinweise“ zu den aufgelisteten Normen die nachstehenden
Anmerkungen einzutragen:

IEC 61334-6 ANMERKUNG  Harmonisiert als 61334-6:2000 (nicht modifiziert).

" Device Language Message Specification
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INTRODUCTION

Driven by the need of the utilities to optimize their business processes, the meter becomes
more and more part of an integrated metering and billing system. Whereas in the past the
commercial value of a meter was mainly generated by its data acquisition and processing
capabilities, nowadays the critical issues are system integration and interoperability.

The Companion Specification for Energy Metering (COSEM) addresses these challenges by
looking at the meter as an integrated part of a commercial process which starts with the
measurement of the delivered product (energy) and ends with the revenue collection.

The meter is specified by its “behaviour” as seen from the utility's business processes. The
formal specification of the behaviour is based on object modelling techniques (interface
classes and objects). The specification of these objects forms a major part of COSEM.

The COSEM server model (see 4.5) represents only the externally visible elements of the
meter. The client applications that support the business processes of the utilities, of the
customers and of the meter manufacturers make use of this server model. The meter offers
means to retrieve its structural model (the list of objects visible through the interface), and
provides access to the attributes and specific methods of these objects.

The set of different interface classes form a standardized library from which the manufacturer
can assemble (model) its individual products. The elements are designed so that with them
the entire range of products (from residential to commercial and industrial applications) can
be covered. The choice of the subset of interface classes used to build a meter, their
instantiation and their implementation are part of the product design and therefore left to the
manufacturer. The concept of the standardized metering interface class library provides the
different users and manufacturers with a maximum of diversity without having to sacrifice
interoperability.
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ELECTRICITY METERING - DATA EXCHANGE
FOR METER READING, TARIFF AND LOAD CONTROL -

Part 62: Interface classes

1 Scope

This part of IEC 62056 specifies a model of a meter as it is seen through its communication
interface(s). Generic building blocks are defined using object oriented methods, in the form of
interface classes to model meters from simple up to very complex functionality.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 62056. For dated references, subsequent amend-
ments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this part of IEC 62056 are encouraged to investigate the possibility of
applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards.

IEC 60050-300:2001, International Electrotrechnical VVocabulary — Electrical and electronic
measurements and measuring instruments — Chapter 311: General terms relating to
measurements — Chapter 312: General terms relating to electrical measurements — Chapter
313: Types of electrical measuring instruments — Chapter 314: Specific terms according to the
type of instrument

IEC 61334-4-41:1996, Distribution automation using distribution line carrier systems — Part 4:
Data communication protocols — Section 41: Application protocols — Distribution line message
specification

IEC 62051:1999, Electricity metering — Glossary of terms

IEC 62056-21, Data exchange for meter reading, tariff and load control — Part 21: Direct local
data exchange 2

IEC 62056-31:1999, Electricity metering — Data exchange for meter reading, tariff and load
control — Part 31: Using local area networks on twisted pair with carrier signalling

IEC 62056-46:2001, Electricity metering — Data exchange for meter reading, tariff and load
control — Part 46: Data link layer using HDLC-protocol

IEC 62056-53:2001, Electricity metering — Data exchange for meter reading, tariff and load
control — Part 563: COSEM Application layer

IEC 62056-61:2001, Electricity metering — Data exchange for meter reading, tariff and load
control — Part 61: OBIS Object identification system

ANSI C12.19:1997 / IEEE 1377:1997, Utility Industry End Device Data Tables

2 To be published. Documents
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3 Terms, definitions and abbreviations

3.1 Terms and definitions

EN 62056-62:2002

For the purpose of this part of IEC 62056 the terms and definitions given in IEC 60050-300
and IEC 62051, as well as the following apply.

3.11
base_name

the short_name corresponding to the first attribute (“logical_name”) of a COSEM object

3.1.2
class_id

class identification code

3.1.3

COSEM object

an instance of an interface class

3.2 Abbreviations

AARE
AARQ
ACSE
APDU
ASE
A-XDR
COSEM
DLMS
GMT
HLS
IC
LLS
LN
LSB

M
MSB
0]
OBIS
PDU
SAP
SN

Application Association Response
Application Association ReQuest
Application Control Service Element
Application Protocol Data Unit
Application Service Element

Adapted eXtended Data Representation
Companion Specification for Energy Metering
Distribution Line Message Specification
Greenwich Mean Time

High-level Security

Interface Class

Low Level Security

Logical Name

Least Significant Bit

Mandatory

Most Significant Bit

Optional

OBject Identification System

Protocol Data Unit

Service Access Point

Short Name

Full document details: DIN EN 62056-62:2003-01
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4 Basic principles

4.1 General

This subclause describes the basic principles on which the COSEM interface classes are
built. It also gives a short overview on how interface objects (instantiations of the interface
classes) are used for communication purposes. Meters, support tools and other system
components that follow these specifications can communicate with each other in an
interoperable way.

Object modelling: for specification purposes this standard uses the technique of object
modelling. An object is a collection of attributes and methods.

The information of an object is organized in attributes. They represent the characteristics of
an object by means of attribute values. The value of an attribute may affect the behaviour of
an object. The first attribute in any object is the “logical_name”. It is one part of the
identification of the object.

An object offers a number of methods to either examine or modify the values of the attributes.
Objects that share common characteristics are generalized as an interface class with a
class_id. Within a specific class the common characteristics (attributes and methods) are
described once for all objects. Instantiations of an interface class are called COSEM objects.

Manufacturers may add proprietary methods or attributes to any object, using negative
numbers.

Figure 1 illustrates these terms by means of an example:

Class Methods Object Attribute Values
class identifier Attributes Instantiation
2 \L ¢
Register class_id=3 ==X _ Total Positive
logical_name: octet-string Y/ \\ SctivelEncravaReqistel
value: instance specific \ logical_name =[1 1 1 8 0 255]
\ value = 1483
\
\
\
reset \
\
\ /\
\W Total Positive
Reactive Energy: Register

logical_name =[1 1 3 8 0 255]
value = 57

\/

IEC 305/02

Figure 1 — An interface class and its instances

The interface class “register” is formed by combining the features necessary to model the
behaviour of a generic register (containing measured or static information) as seen from the
client (central unit, hand held terminal). The contents of the register are identified by the
attribute “logical_name”. The logical _name contains an OBIS identifier (see IEC 62056-61).
The actual (dynamic) content of the register is carried by its “value” attribute.
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Defining a specific meter means defining several specific registers. In the example of Figure 1
the meter contains two registers; i.e. two specific COSEM objects of the class “register” are
instantiated. This means that specific values are assigned to the different attributes. Through
the instantiation one COSEM object becomes a “total, positive, active energy register”
whereas the other becomes a “total, positive, reactive energy register”.

REMARK The COSEM objects (instances of interface classes) represent the behaviour of the meter as seen from
the “outside”. Therefore, modifying the value of an attribute must always be initiated from the outside (e.g.
resetting the value of a register). Internally initiated changes of the attributes are not described in this model
(e.g. updating the value of a register).

4.2 Class description notation

This subclause describes the notation used to define the interface classes.

A short text describes the functionality and application of the class. A table gives an overview
of the class including the class name, the attributes and the methods (class description
template):

Class name Cardinality class id, version
Attribute(s) Data type Min. Max. Def
1. logical_name (static) | octet-string

2. ... (..)

3. ... (..)

Specific method(s) (if required) m/o

1. ...

2. ...

Each attribute and method must be described in detail.

Describes the class (e.g. register, clock, profile, ...)
Specifies the number of instances of the class within a logical device (see
4.5).

Class name
Cardinality

value The class shall be instantiated exactly “value”
times.

The class shall be instantiated at least “min.” times
and at most “max.” times. If min. is zero (0) then the
class is optional, otherwise (min.>0) "min."
instantiations of the class are mandatory.
Identification code of the class (range 0 to 65 535). The class_id can be
obtained from an “association” object. The class_id's from 0 to 8 191 are
reserved to be specified by the DLMS UA. Class_id's from 8 192 to 32 767
are reserved for manufacturer specific interface classes. Class_id's from
32 768 to 65 535 are reserved for user group specific interface classes.
DLMS UA reserves the right to assign ranges to individual manufacturers
Or user groups.

Identification code of the version of the class. The version can be obtained
from an “association” object.

Within one logical device all instances of a certain class must be of
the same version.

min...max.

class_id

Version

Full document details: DIN EN 62056-62:2003-01
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Attribute(s)

Specifies the attribute(s) that belong to the class.

(dyn.) Classifies an attribute that carries a process value,
which is updated by the meter itself.

(static) Classifies an attribute which is not updated by the
meter itself (e.g. configuration data).
logical_name octet-string The logical name is always the first attribute of a class.

It identifies the instantiation (COSEM object) of this
class. The value of the logical_name conforms to
OBIS (see IEC 62056-61).

Data type Defines the data type of an attribute (see 4.3).
Min. Specifies if the attribute has a minimum value.
X The attribute has a minimum value.
<empty> The attribute has no minimal value.
Max. Defines if the attribute has a maximum value.
X The attribute has a maximum value.
<empty> The attribute has no maximum value.
Def Specifies if the attribute has a default value. This is the value of the
attribute after reset.
X The attribute has a default value.
<empty> The default value is not defined by the class definition.
Specific Provides a list of the specific methods that belong to the object
method(s)
Method Name () The method has to be described in the subsection
"Method description”.
m/o Defines if the method is mandatory or optional.
m (mandatory) The method is mandatory.
o (optional) The method is optional.

Attribute description

Describes each attribute with its data type (if the data type is not simple), its data formats and
its properties (minimum value, maximum value and default value).

Method description

Describes each method and the invoked behaviour of the instantiated COSEM object(s).

NOTE Services for accessing attributes or methods by the protocol are described in IEC 62056-53.

Selective access

The common methods READ/WRITE and GET/SET typically reference the entire attribute
addressed. However, for certain attributes selective access to just part of the attribute may be
provided. The part of the attribute is identified by specific selective access parameters. These
selective access parameters are defined as part of the attribute specification.
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4.3 Common data types

The following list contains some data types common to all interface classes.

Simple data types
integer, long, double-
long, unsigned, long-
unsigned, double-long-
unsigned, boolean

enum

real32, real64

visible-string, octet-string

bit-string

Complex data types
array
compact array

structure

instance specific

4.4

Data types carrying one data item only
Simple data types as defined in IEC 61334-4-41, clause A.12,
Data

Examples:

integer Integer8 1 byte
long Integer16 2 bytes
double-long Integer32 4 bytes

The elements of the enumeration type need to be defined in the
subsection “Attribute description”.
Any not listed value for an enumeration is reserved by default.

Real data types according to the REAL specification of

IEC 61334-4-41.

An ordered sequence of ASCllI-characters respectively octets
(8-bit bytes).

An ordered sequence of boolean values.

More than one data item is included, or the data item itself
is not simple.

The array elements need to be defined in the subsection
“Attribute description”.

The array elements need to be defined in the subsection
“Attribute description”.

The structure type needs to be defined in the subsection
“Attribute description”.

The data type of the attribute needs to be specified in the
instantiation of the object for a particular meter (instance
model).

Data formats for date and time notation

Date and time notations are normally using octet-string as data type, but the formatting of the

data is defined precisely.

date

Full document details: DIN EN 62056-62:2003-01

octet-string{ year highbyte, year lowbyte, month, day of month,
day of week }

year: interpreted as unsigned16
range 0..big
OxFFFF = not specified
year highbyte and year lowbyte reference the 2 bytes of the

unsigned 16

month: interpreted as unsigned8
range 1..12, OxFD,0xFE,OxFF
1 is January
OxFD= daylight_savings_end
OxFE= daylight_savings_begin
O0xFF = not specified

dayOfMonth: interpreted as unsigned8
range 1..31, OxFD, OxFE, OxFF
0xFD = 2" last day of month
OxFE = last day of month
O0xEO to OXFC = reserved

OXFF = not specified Documents
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dayOfWeek: interpreted as unsigned8
range 1..7, OxFF
1 is Monday
0xFF = not specified

For repetitive dates the unused parts must be set to “not
specified”.

time octet-string {hour, minute, second, hundredths}
hour: interpreted as unsigned8
range 0..23, OxFF
OxFF = not specified
minute:interpreted as unsigned8
range 0..59, OxFF
O0xFF = not specified
second: interpreted as unsigned8
range 0..59, OxFF
O0xFF = not specified
hundredths: interpreted as unsigned8
range 0..99, OxFF
O0xFF = not specified}

For repetitive times the unused parts must be set to “not

specified”.
deviation Integer16 —720..720:
in minutes of local time to GMT
0x8000 = not specified
clock_status Unsigned8 interpreted as 8 bit string

The status bits are defined as follows:
bit 0 (LSB): invalid * value

bit 1: doubtful ® value

bit 2: different clock base °

bit 3: invalid clock status ¢

bit 4: reserved

bit 5: reserved

bit 6: reserved

bit 7 (MSB): daylight saving active °

date_time octet-string

{

year highbyte
year lowbyte
month

day of month

day of week

hour

minute

second
hundredths of second
deviation highbyte
deviation lowbyte
clock status

Individual fields of date_time are encoded as defined above.
Some may be set to “not specified“ as described above in date
and time.
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a Time could not be recovered after an incident. Detailed conditions are manufacturer specific (e.g. after the
power to the clock has been interrupted).

b Time could be recovered after an incident but the value cannot be guaranteed. Detailed conditions are
manufacturer specific.

¢ Bit is set if the basic timing information for the clock is at the actual moment taken from a timing source
different from the source specified in clock_base.

d  This bit indicates that at least one bit of the clock status is invalid. Some bits may be correct. The exact
meaning shall be explained in the manufacturer’'s documentation.

¢ Flag set to true: the transmitted time contains the daylight saving deviation (summer time), Flag set to false:
the transmitted time does not contain daylight saving deviation (normal time).

4.5 The COSEM server model

The COSEM server is structured into three hierarchical levels as shown in Figure 2:

Level 1: Physical device
Level 2: Logical device
Level 3: Accessible COSEM objects

COSEM physical device A

| COSEM
COSEM Logical device 2

Management logical

device SEM Objects

COSEM Objects
-\ 0O
o

IEC 306/02

Figure 2 — The COSEM server model

The following example (see Figure 3) shows how a combined metering device can be
structured using the COSEM server model.

Physical device Combined metering device

Logical device Management logical Logical device 2 Logical device 3

device

Register

Register Register

Objects

) Register “tariff 1”
LDN: COSEM logical
device name object @ @ @

A: Association object

“total energy”

“total volume” “total volume”

IEC 307/02

Figure 3 — Combined metering device
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4.6 COSEM logical device
4.6.1 General

The COSEM logical device is a set of COSEM objects. Each physical device shall contain a
“management logical device”

The addressing of COSEM logical devices shall be provided by the addressing scheme of the
lower layers of the protocol used.

4.6.2 COSEM logical device name

The COSEM logical device can be identified by its unique COSEM logical device name. This
name can be retrieved from an instance of IC “SAP assignment” (see 5.14), or of a COSEM
object “COSEM logical device name” (see D.1.1.17).

This name is defined as an octet-string of up to 16 octets. The first three octets uniquely
identify the manufacturer of the device3. The manufacturer is responsible for guaranteeing the
uniqueness of the octets that follow (up to 13 octets).

4.6.3 The “association view” of the logical device

In order to access COSEM objects in the server, an application association shall first be
established. This characterizes the context within which the associated applications will
communicate. The major parts of this context are

e information on the application context;

e information on the COSEM context;

e information on the authentication mechanism used;

e eftc.

This information is contained in a special COSEM object, the “association” object. There are

two types of this association object defined. One for associations using short name
referencing (association SN) and one for using logical name referencing (association LN).

Depending on the association established between the client and the server different access
rights may be granted by the server. Access rights concern a set of COSEM objects — the
visible objects — which can be accessed (‘seen’) within the given association. In addition,
access to attributes and methods of these COSEM objects may also be restricted within the
association (e.g. a certain type of client can only read a particular attribute of a COSEM object).

The list of the visible COSEM objects — the “association view” — can be obtained by the client
by reading the “object list’ attribute of the appropriate association object. Additional
information about the access rights (read only, write only, read and write) to the attributes and
the availability of the methods (within the established association) can be found via specific
attributes (Logical name referencing, see 5.12) or special methods (Short name referencing,
see 5.13) provided by the association objects.

4.6.4 Mandatory contents of a COSEM logical device

The following objects shall be part of each COSEM logical device. They shall be accessible
for GET/READ in all application associations with this logical device:

— COSEM logical device name object
— current association (LN or SN) object.

3 Administered by the DLMS User Association Documents
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4.7 Authentication procedures
4.7.1 Low level security (LLS) authentication

As described in IEC 62056-53 the ACSE provides the authentication services for low level
security (LLS). Low level security authentication is typically used when the communication
channel offers adequate security to avoid eavesdropping and message (password) replay.

For LLS all the authentication services are provided by the ACSE. The association objects
provide only the method/attribute (see 5.12, 5.13) to change the “secret” (e.g. password).

For LLS authentication the client transmits a “secret” (e.g. a password) to the server, by using
the “Calling_Authentication_Value” parameter of the COSEM-OPEN.request service primitive
of the client application layer. The server checks if the received “secret” corresponds to the
client identification. If yes, the client is authenticated and the association can be established.

4.7.2 High-level security (HLS) authentication

As described in IEC 62056-53 the ACSE provides part of the authentication services for high-
level security (HLS). High-level security authentication is typically used when the
communication channel offers no intrinsic security and precautions have to be taken against
eavesdroppers and against message (password) replay. In this case, a 4-pass authentication
protocol is foreseen. The 4-pass authentication allows the authentication of the client as well
as of the server in the following way.

Pass1: The client transmits “challenge” CtoS (e.g. a random number) to the server.
Pass2: The server transmits “challenge” StoC (e.g. a random number) to the client.

Pass3: The client processes StoC in a secret way (e.g. encrypting with a secret key). The result
— f(StoC) - is sent back to the server. The server checks if f(StoC) is the result of
correct processing and — if correct — the server accepts the authentication of the
client.

Pass4: If the client is authenticated, the server processes CtoS in a secret way (e.g.
encrypting with a secret key). The result — f(CtoS) — is sent back to the client. The
client checks if f(CtoS) is the result of the correct processing and — if correct — the
client accepts the authentication of the server.

The HLS authentication service, supporting Pass1 is provided by the COSEM-OPEN.request
service primitive of the client application layer. The parameter "Security_Mechanism_Name"
carries the identifier of the HLS mechanism, and the parameter "Calling_ Authen-
tication_Value" carries the challenge CtoS.

The HLS authentication service, supporting Pass2 is provided by the COSEM-OPEN.response
service primitive of the server application layer. The parameter "Security_Mechanism_Name"
carries the identifier of the HLS mechanism, and the parameter "Responding_
Authentication_Value" carries the challenge StoC.

After Pass2, the association is formally established, but the access of the client is restricted
to the method "reply_to_HLS authentication" of the current "association" object.

Pass3 and Pass4 are supported by the method reply_to HLS_authentication of the
association object(s), (see 5.12, 5.13). If both passes are successfully executed, then full
access is granted according to the current association. Otherwise, either the client or the
server aborts the association.

In addition, the association object provides the method to change the HLS “secret” (e.g. the
encryption key): change_HLS_secret.

REMARK After the client has issued the change_HLS_secret() (or change_LLS_secret() ) method it expects a
response from the server acknowledging that the secret has been changed. It is possible that the server transmits
the acknowledgement, but due to communication problems the acknowledgement is not received at the client-side.
Therefore, the client does not know if the secret has been changed or not. For simplicity reasons, thgeserver does
not offer any special support for this case; i.e. it is left to the client to cope with this situation ﬁ CumentS
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5 The interface classes

Base '
The currently defined interface classes for " Data
meters and the relations between them are _.
illustrated in Figure 4.

Extended register

NOTE 1 The interface class “base” itself is not specified
explicitly. It contains only one attribute "logical_name".

NOTE 2 In the description of the "demand register”,
“clock” and “profile generic” interface classes, the 2" Clock '
attributes are labelled differently from that of the 2n - -
attribute of the “data” interface class, namely %Proﬂle generic '
"current_average_value", “time” and “buffer” vs. “value”.
This is to emphasize the specific nature of the “value”. ﬂAssociation LN '
% Association SN '
ﬁ Register activation '
% Script table '
%Schedule '
SAP assignment '
IEC local port setup '
ﬁ Activity calendar '
# Register monitor '
%Special days table '

Single action schedule '
4PSTN modem config. '

%PSTN auto answer '

PSTN auto dial '
4IEC HDLC setup '

IEC twisted pair (1) setup

Utility tables '

IEC 308/02

Demand register

Figure 4 — Overview of the interface classes

5.1 Data (class_id: 1)
A data object stores data related to internal meter object(s). The meaning of the value is

identified by the logical _name. The data type of the value is instance specific. Data is typically
used to store configuration data and parameters.
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Data 0..n class_id =1, version =0
Attribute(s) Data type Min. Max. Def
1. logical_name (static) octet-string

2. value instance specific

Specific method(s) m/o

Attribute description

logical_name Identifies the data contained in value. Identifiers are specified in
clause D.1 and in IEC 62056-61.

value Contains the data.
instance specific The data type of the value depends on
the instantiation defined by
“‘logical_name”.

5.2 Register (class_id: 3)

A register object stores a process value or a status value with its associated unit. The register
object knows the nature of the process value or of the status value. The nature of the value is
described by the attribute “logical name” using the OBIS identification system (see clause D.1
and in I[EC 62056-61).

Register 0..n class id = 3, version =0
Attribute(s) Data type Min. Max. Def
1. logical_name (static) | octet-string

2. value (dyn.) instance specific

3. scaler unit (static) | scal unit type

Specific method(s) m/o

1. reset 0

Attribute description

value Contains the current process or status value.

instance specific The data type of the value depends on
the instantiation defined by
“logical_name” and possibly from the
manufacturer. Therefore, this attribute
must provide the value and the data
type when it is accessed by a client.
The type has to be chosen so that,
together with the logical_name, an
unambiguous interpretation of the
value is possible.

scaler_unit Provides information on the unit and the scaler of the value.
If the value uses a complex data type, the scaler and unit apply to all
elements.

scal_unit_type:
structure { scaler, unit }

scaler: integer This is the exponent (to the base of

10) of the multiplication factor
REMARK If the value is not numerical then
the scaler shall be set to 0.

unit: enum Enumeration defining the physical unit;
for details see below.
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Method description

reset (data)

This method forces a reset of the object. By invoking this method

the value is set to the default value. The default value is an
instance specific constant.
data :;= integer(0)

unit ::= enum

Code // Unit
(1) a
(2) mo
(3) wk
(4) d
(5) h
(6) min.
(7) s
(8) °
(9) °C
(10) currency
(11) m
(12) m/s
(13) m?
(14) m?
(15) m3/h
(16) m°/h
(17) m3/d
(18) m°/d
(19) |
(20) kg
(21) N
(22) Nm
(23) Pa
(24) bar
(25) J
(26) J/h
(27) W
(28) VA
(29) var
(30) Wh
(31) VAh
(32) varh
(33) A
(34) C
(35) \Y;
(36) V/m
(37) F
(38) Q
(39) Qm?/m
(40) Wb
(41) T
(42) A/m
(43) H
(44) Hz
(45) Rac
(46) Rre
(47) Rap

18
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Quantity

time

time

time

time

time

time

time (f)
(phase) angle

temperature (©)

(local) currency
length (/)

speed (v)

volume (V)

corrected volume
volume flux

corrected volume flux
volume flux

corrected volume flux
volume

mass (m)

force (F)

energy

pressure (p)

pressure (p)

energy

thermal power

active power (P)
apparent power (S)
reactive power (Q)
active energy
apparent energy
reactive energy
current (/)

electrical charge (Q)
voltage (V)

electrical field strength (E)
capacity (C)
resistance (R)
resistivity (p)
magnetic flux (@)
induction (T)
magnetic field strength (H)
inductivity (L)
frequency (f, o)
active energy meter
constant

reactive energy meter
constant

apparent energy meter

Unit
year
month
week
day
hour
minute
second
degree
degree
centigrade

meter

kilogram
newton
newtonmeter
pascal

bar

joule

watt

ampere
coulomb
volt

farad
ohm

weber
tesla

henry
hertz

SI definition

7*24*60%60 s
24*60*60 s
60*60 s

60 s

s

rad*180/n
K-273.15

m
m/s

m3

m3

(60*60s)
(60*60s)
(24*60*60s)
*/(24*60*60s)
10° m?

kg

N
J=Nm=Ws
N/m?

10™° N/m?
J=Nm=Ws
J/(60*60s)

W =J/s

w

¥l
m~/
m3/
m

W*(60*60s)
VA*(60*60s)
var*(60*60s)
A

C=As

\%

V/m

C/V = As/V
Q=V/A

Qm

Wb = Vs
Wb/m?

A/m

H = Wb/A
1/s

1/(Wh)
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Code // Unit Quantity Unit S! definition
constant

(48) V2h /I voltage square hour V2(60*60s)

(49) A%h /I ampere square hour A%(60*60s)

(50) kg/s /I mass flux kg/s

(51) S mho /I conductance siemens 1/Q

(52) /l reserved

...

(253) /I reserved

(254) other /I other unit

(255) count /I no unit, unitless, count 1

Examples of values:

Value Scaler Unit Data
263788 -3 m° 263,788 m°
593 3 Wh 593 kWh
3467 0 V 3467 V

5.3 Extended register (class_id: 4)

Instances of an extended register class store a process value with its associated status, unit,
and time information. The extended register object knows the nature of the process value.
The nature of the value is described by the attribute “logical name” using the OBIS
identification system.

Extended register 0..n class_id =4, version =0
Attribute(s) Data type Min. Max. Def.
1. logical_name (static) | octet-string

2. value (dyn.) instance specific

3. scaler_unit (static) | scal_unit_type

4. status (dyn.) instance specific

5. capture time (dyn.) octet-string

Specific method(s) m/o

1. reset 0

Attribute description

For the definition of the attributes logical name ... scaler_unit, see description of class

"register".

Status Provides an extended register specific status information. The data
type and encoding of the status shall be provided for each instance of
an extended register.

Instance specific
Def Depending on the status type definition.
capture_time Provides an extended register specific date and time information

showing when the value of the attribute "value" has been captured.

octet-string, formatted as set in 4.4 for date_time.
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Method description

reset (data) This method forces a reset of the object. By invoking this method the
attribute value is set to the default value. The default value is an
instance specific constant.

The attribute status is set so that it shows that a reset method has
been invoked.

The attribute capture_time is set to the time of the reset execution.
data ::= integer(0)

5.4 Demand register (class_id: 5)

Instances of a demand register class store a demand value with its associated status, unit,
and time information. The demand register measures and computes its
current_average_value periodically. The time interval T over which the demand is measured
or computed is defined by specifying “number_of_periods” and “period”.

T = number_of periods * period

T is the time interval
used for calculation
N REpN AN of the current_value

of a sliding demand

period register
| LN t

t —

IEC 309/02

Figure 5 — The attributes when measuring sliding demand

The demand register delivers two types of demand: the current_average value and the
last_average_value (see Figure 6 and Figure 7).

The demand register knows its type of process value which is described in “logical name"
using the OBIS identification system.

energy/period
A period
last_average value
current_average_valu:a/_/ /_/
OAV
I { >t
— x >
start_time_current now start_time+period

IEC 310/02

Figure 6 — The attributes when measuring current_average_value
if number of periods is 1
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A _&nergy
3*period
lav4| __
(=175 ) Bttty 4 B =
lavél - i SR
av3 -d2 J/ ag
e -a/a -as
CaV |ormmimimimececeememecececcceeee L S 3 "
i 7’
d» ' /
......................................... i b
I
< a1. Y. i period
ao |
| p time
0 t 2 3 how t4 t5 6
<—— sliding window (t3) —>
% sliding window (4) ———>
< Ssliding window (t5) ———>
number_of periods =3 §< sliding window (t6) =~
last_average_value: lav
current_average_value: cav
energy accumulated
during period k: ak
IEC 311/02
Figure 7 — The attributes if the number of periods is 3
Demand register 0..n class_id =5,
version = 0
Attribute(s) Data type Min. Max. | Def
1. logical_name (static) | octet-string
2. current_average_value (dyn.) instance specific 0
3. last_average_value (dyn.) instance specific 0
4. scaler_unit (static) | scal_unit_type
5. status (dyn.) instance specific
6. capture_time (dyn.) octet-string
7. start_time_current (dyn.) octet-string
8. period (static) | double-long-unsigned | 1
9. number of periods (static) [ long-unsigned 1 1
Specific method(s) m/o
1. reset o]
2. next period 0
Documents
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Attribute description
For the attributes logical_n

ame, scaler_unit, see description of class “register”.

status

Provides demand register associated status information. The
type and encoding of the status shall be provided for each
instance of a demand register.

instance specific

Def Depending on the status type definition.

current_average_value

Provides the current value (running demand) of the energy
accumulated since start_time divided by

number_of periods*period.

Only simple data types shall be used.

last_average_value

Provides the value of the accumulated energy (over the last
number_of_periods*period) divided by
number_of_periods*period. The energy of the current (not
terminated) period is not considered by the calculation.
Only simple data types shall be used.

capture_time

Provides the date and time when the last_average_value has
been calculated.
octet-string, formatted as set in 4.4 for date_time.

start_time_current

Provides the date and time when the measurement of the
current_average_value has been started.
octet-string, formatted as set in 4.4 for date_time.

period

Period is the interval between two successive updates of the
last_average_value. (number_of periods*period is the
denominator for the calculation of the demand)
double-long-unsigned Measuring period in seconds
The behaviour of the meter after writing a new value to this
attribute shall be specified by the manufacturer.

number_of_periods

Method description

The number of periods used to calculate the

last_average_ value. number_of periods >= 1.

long-unsigned number_of_periods > 1 indicates that the
last_average_ value represents “sliding
demand”.
number_of periods == 1 indicates that the
last_average_value represents "block
demand".

The behaviour of the meter after writing a new value to this

attribute shall be specified by the manufacturer.

reset (data)

This method forces a reset of the object. Activating this method
provokes the following actions:

The current period is terminated.

The current_average_value and the last_average_value are set to
their default values.

The capture_time and the start_time_current are set to the time of
the execution of reset(data).

data ::= integer(0)

next_period (data)

This method is used to trigger the regular termination (and restart)
of a period. Closes (terminates) the current measuring period.
Updates capture_time and start_time and copies
current_average_value to last_average_value, sets
current_average_value to its default value. Starts the next

measuring period.

REMARK The old last_average_value (and capture_time) can be read during the
time “period”. The old current_average_value is not available anymore at the
interface.

data :;= integer(0)
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5.5 Register activation (class_id: 6)

An instance of the register activation class is used to handle different tariffication structures. It

specifies which register,
specific activation mask

extended register and demand register objects are enabled if a
is active (active_mask). All other register objects defined in

register_assignment not being part of the active_mask are disabled. All register objects not
defined in any register_assignment are enabled by default.

Register activation

0..n class id = 6, version =0

Attribute(s)

Data type Min. Max. Def

1. logical_name

2. register_assignment
3. mask_list

4. active_mask

(static) | octet-string
(static) | array
(static) | array
(dyn.) octet-string

Specific method(s) m/o
1. add_register o]
2. add_mask o]
3. delete mask 0

Attribute description

logical_name

Contains an identifier for the group of masks (representing
tariff/rates) which are defined in the COSEM object. Normally, this
identifier is linked to the nature of the registers which are defined
in the register_assignment (e.g. energy registers, demand
registers, ...).

register_assignment

Specifies an ordered list of COSEM objects that are assigned to
this register activation object. The list can contain different kinds
of COSEM objects (e.g. register, extended register and demand
register objects, etc. ) simultaneously.
array object_definition
object_definition ::=  structure
{

class_id: long-unsigned,;

logical_name: octet-string (SIZE(6))
}

mask_list

Specifies a list of register activation masks. Each entry (mask) is
identified by its mask_name and contains an array of indices
referring to the registers assigned to the mask (the first object in
register_assignment is referenced by index 1, the second object
by index 2, ...,).

Array register_act_mask

register_act_mask ::= structure

{
mask_name: octet-string;
index_list: index_array

}

index_array ::= array unsigned

mask name has to be uniquely defined within the object.

active_mask

Defines the currently active mask. The mask is defined by its
mask_name (see mask_list).

octet-string This is a mask_name from the mask_list.

The active_mask defines the registers currently enabled, all other
registers listed in the register _assignment are disabled.
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