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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICITY METERING DATA EXCHANGE -
THE DLMS/COSEM SUITE -

Part 6-2: COSEM interface classes

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s
all national electrotechnical committees (IEC National Committees). The obje

this end and in addition to other activities, IEC publishes International Standarg i e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides S g
Publication(s)”). Their preparation is entrusted to technical committees; a
in the subject dealt with may participate in this preparatory work.
governmental organizations liaising with the IEC also participate in tkij

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

possible, an international
s representation from all

IEC Publications have the form of recom

Independent certification bodies provide conformity
marks of conformity. IEC is not responsible for any

whether direct or indirect, or for costs (including legal fees) and
the publication, use of, or reliance upon, this IEC Publication or any other IEC

patent rights. IE€ shall ot be held responsible for identifying any or all such patent rights.

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed that compliance
with this International Standard may involve the use of a maintenance service concerning the stack of protocols on
which the present standard IEC 62056-6-2 is based.

The IEC takes no position concerning the evidence, validity and scope of this maintenance service.

The provider of the maintenance service has assured the IEC that he is willing to provide services under
reasonable and non-discriminatory terms and conditions for applicants throughout the world. In this respect, the
statement of the provider of the maintenance service is registered with the IEC. Information may be obtained from:

DLMS 1 User Association
Zug/Switzerland
www.dims.ch

1 Device Language Message Specification.
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International Standard IEC 62056-6-2 has been prepared by IEC technical committee 13:
Electrical energy measurement, tariff- and load control.

This edition cancels and replaces IEC 62056-62 published in 2006. It constitutes a technical
revision.

The significant technical changes with respect to IEC 62056-62 are listed in Annex A.

The text of this standard is based on the following documents:

FDIS Report on voting
13/1525/FDIS 13/1543/RVD

cortenis of this publication will remain unchanged until
ite under "http://webstore.iec.ch" in the data

related to the sp@: D

* reconfirmed,
* withdrawn,

* replaced by a
* amende

IMPORTANT—\F@oIour 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

Driven not only by the business needs of utilities — often in a deregulated competitive market
— but also by the increasing desire to manage natural resources efficiently as regards
production, distribution and use, the utility meter is increasingly part of an integrated
metering, control, and billing system. Not only at grid level but, with the advent of initiatives to
involve consumers in energy and resource management, in industry and even down to the
domestic level, the meter is no simple data recording device but relies critically on
communication capabilities, system integration and interoperability.

COSEM, the Companion Specification for Energy Metering, addresses these challenges by
looking at the meter as an integrated part of a communication system which requires above

all the ability to convey measurements of the delivered product (energ the diverse
points where these measurements are made to the business processes o them, over
a variety of connecting media. Such systems handle a gamut of additionz ation and
support setup and control functions which allow operating the me akvirtpally all
times.

COSEM achieves all this in a way which is essent|a||y proprigtary ang does not make
assumptions about the technical processes in place w hin object modelling
techniques established in the world of information g data o be supplied by the
meter is defined in a standard way that is accessilfle {6 the utility"ssbuysiness processes and
relevant parts of its behaviour are similarly rep while the communications are
defined following is fundamental to the
telecommunications world. The forma erface classes and objects, which

To allow further analysis of information, he “Qurpgges of billing, load-, customer- and
contract management, i gquely\identify data items, whether collected
manually or automatically, xchange, in a manufacturer-independent

DIN 43863-3:1997, Elé

for electricity m_

meter via co e§s to the attributes and spe0|f|c methods of objects making up the
server mterf is chient™hpaybe supporting the business processes of utilities, customers,

The information content “and abilities of the server are not fixed; instead, the standardized
objects and interfage glasses (ICs) form an extensible library from which the manufacturer can
assemble (model) itS products according to national specifications or contract requirements.
As a key element, the server offers means to retrieve its particular structural model (the list of
logical devices and the list of objects visible through the interface). The library is designed so
that the entire range of products (from residential to commercial, industrial, and transmission
and distribution applications) can be covered. The choice of the subset of ICs used to build a
meter, and the instantiation and implementation of those ICs 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 -
THE DLMS/COSEM SUITE -

Part 6-2: COSEM 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 me in the form of
interface classes to model meters from simple up to very complex function

2 Normative references

undated references, the Ilatest edition of the
amendments) applies.

specification

IEC 61334-4-511:2000 using distribution line carrier systems -

Part 4-511: Data ;@m ystems management — CIASE protocol
IEC 61334-4-512:200 iSECib Ut Quiemation using distribution line carrier systems -

Part 4-512: Data . icatls gcols — System management using profile 61334-5-1 —

IEC/TR 62051-1:2004, Electricity metering — Data exchange for meter reading, tariff and load
control — Glossary of terms — Part 1: Terms related to data exchange with metering equipment
using DLMS/COSEM

IEC 62056-21:2002, Electricity metering — Data exchange for meter reading, tariff and load
control — Part 21: Direct local data exchange

Draft IEC 62056-3-1:—, Electricity metering data exchange — The DLMS/COSEM suite — Part
3-1: Use of local area networks on twisted pair with carrier signalling?

IEC 62056-46:2002, Electricity metering — Data exchange for meter reading, tariff and load
control — Part 46: Data link layer using HDLC protocol
Amendment 1:2006

2 To be published.
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IEC 62056-5-3:—, Electricity metering data exchange — The DLMS/COSEM suite — Part 5-3:
DLMS/COSEM application layer3

IEC 62056-6-1:—, Electricity metering data exchange — The DLMS/COSEM suite — Part 6-1:
Object identification system (OBIS)4

ISO/IEC 8802-2:1998, Information technology — Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requirements —
Part 2: Logical link control

ISO/IEC/IEEE 60559:2011, Information technology — Microprocessor Systems — Floating-
Point arithmetic

Dedicated application layer

EN 13757-5:2008, Wireless meter readout —
reading of meters — Part 5: Relaying

ANSI C12.19:1997, IEEE 1377:1997,

RFC 1332: 1992, Internet Engineering
Protocol (IPCP). Edited by G. M
editor.org/rfc/rfc1332.txt

RFC 1570: 1994, Interpet Exgineeri 2 TF). PPP LCP Extensions, Edited by W.
Simpson, January, 1994. from: http:wwiv.rfc-editor.org/rfc/rfc1570.txt

RFC 1661: 199@e 'nee ing YasK Force (IETF) The Point-to-Point Protocol (PPP)
(Also: IETF STD Q0035 ' by W. Simpson, July, 1994. Available from:

RFC 1662: 5 yeering Task Force (IETF). PPP in HDLC-like Framing (Also:
IETF STp . Bdited by” W. Simpson, July, 1994. Available from: http://www.rfc-

RFC 1700: 199&Internet Engineering Task Force (IETF). Assigned numbers (Also: IETF STD
0002). Edited by ¥/ Reynolds, J. Postel, October 1994. Available from: http://www.rfc-
editor.org/rfc/rfc1700.txt

RFC 2507:1999, Internet Engineering Task Force (IETF). IP Header Compression. Edited by
M. Degermark, B. Nordgren, S. Pink, October 1994. Available from: http://www.rfc-
editor.org/rfc/rfc2507.txt

RFC 3241: 2002, Internet Engineering Task Force (IETF). Robust Header Compression
(ROHC) over PPP, 2002. Edited by C. Bormann, April 2002. Available from: http://www.rfc-
editor.org/rfc/rfc3241.txt

3 To be published simultaneously with this part of IEC 62056.
4 Tobe published simultaneously with this part of IEC 62056.
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STD 0005:1981, Internet Engineering Task Force (IETF). Internet Protocol. Also: RFC0791
(RFC0792, RFC0919, RFC0922, RFC0950, RFC1112). Intellectual Property Rights in IETF
Technology. Edited by Jon Postel. September 1981. Available from:
http://www.fags.org/rfcs/std/std5.html

STD 0051:1994, Internet Engineering Task Force (IETF): The Point-to-Point Protocol (PPP).
Edited by W. Simpson July 1994. (Also RFC1661, RFC1662). Available from:
http://www.fags.org/rfcs/std/std51.html

NOTE See also the Bibliography.

3 Abbreviations

AA Application Association

AARE A-Associate Response — an APDU of the ACS
AARQ A-Associate Request— an APDU of the AC
ACSE Association Control Service Element

AL Application Layer

AP Application Process

APDU Application Layer Protocol Date

ASE

A-XDR

base _name

CHAP

class_id

COSEM

COSEM object
CtoS

DHCP

DLMS

DLMS UR

DNS Domain Name Server

EAP Extensible Authentication Protocol

GCM Galois/Counter Mode, an algorithm for authenticated encryption with
associated data

GMT Greenwich Mean Time. Replaced by Coordinated Universal Time (UTC).

GPS Global Positioning System

GPRS General Packet Radio Service

GSM Global System for Mobile Communications

HART Highway Addressable Remote Transducer see http://www.hartcomm.org/
(in relation with the Sensor manager interface class)

HDLC High-level Data Link Control

HLS High Level Security

IANA Internet Assigned Numbers Authority

IC Interface Class Documents
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IEC International Electrotechnical Commission

IEEE Institute of Electrical and Electronics Engineers

IETF Internet Engineering Task Force

IP Internet Protocol

IPCP Internet Protocol Control Protocol

IT Information Technology

ISO International Organization for Standardization

KEK Key Encryption Key

LCP Link Control Protocol

LLC Logical Link Control (Sublayer)

LLS Low Level Security

LN Logical Name (used in relation to referencing~att
COSEM objects)

LSB Least Significant Bit
m mandatory
MD5 Message Digest Algorithm 5

MID Measuring Instru
MSB Most Significant BN

o optional

OBIS

PAP

PDU

PLMN

PIN

PPP

PSTN

RDR

REJ PDU

ROHC

SAP Service Access Point

SHA-1 Secure Hash Algorithm

SMS Short Message Service

SMTP Simple Mail Transfer Protocol

SN Short Name (used in relation to referencing attributes and methods of
COSEM objects)

StoC Server to Client Challenge

Ul PDU Unnumbered Information Protocol Data Unit

uTC Coordinated Universal Time

Documents

Document Sharing Hub

Full document details: IEC 62056-6-2 2013


http://avadocuments2026.com/doc/iec-62056-6-2-2013
http://avadocuments2026.com/doc/iec-62056-6-2-2013

- 14 - 62056-6-2 © IEC:2013
4 Basic principles

41 General

This Clause 4 describes the basic principles on which the COSEM interface classes (ICs) are
built. It also gives a short overview on how interface objects — instantiations of the ICs — are
used for communication purposes. Data collection systems and metering equipment from
different vendors, following these specifications, can exchange data in an interoperable way.

For specification purposes, this standard uses the technique of object modelling.

any object is the “logical_name”. It is one part of the identification of the
offer a number of methods to either examine or modify the values of tt

Class Methods ji Attribute Values
class identifier

A
Register clgss_id=3

logical_nam 'octétﬁtﬁr
value: ingtance speci

logical_name =[1 1 1 8 0 255]
value = 1483

res
\
\ Total Positive
Reactive Energy: Register

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

IEC 1095/13

Figure 1 — An interface class and its instances

The IC “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 (data
collection system, hand held terminal). The contents of the register are identified by the
attribute “logical_name”. The logical_name contains an OBIS identifier (see IEC 62056-6-1).
The actual (dynamic) content of the register is carried by its “value” attribute.

Defining a specific meter means defining several specific objects. In the example of Figure 1,
the meter contains two registers; i.e. two specific instances of the IC “Register” are
instantiated. Through the instantiation, one COSEM object becomes a “total, positive, active
energy register” whereas the other becomes a “total, positive, reactive energy register”.

NOTE The COSEM interface objects (instances of COSEM ICs) represent the behaviour of the
from the “outside”. Therefore, modifying the value of an attribute — for example resetting thevalues ofnﬂaéijﬁients

Document Sharing Hub

Full document details: IEC 62056-6-2 2013


http://avadocuments2026.com/doc/iec-62056-6-2-2013
http://avadocuments2026.com/doc/iec-62056-6-2-2013

62056-6-2 © IEC:2013 -15 -

always initiated from the outside. Internally initiated changes of the attributes — for example updating the value of a
register — are not described in this model.

4.2 Referencing methods

Attributes and methods of COSEM objects can be referenced in two different ways:

Using logical names (LN referencing): In this case, the attributes and methods of a COSEM
interface object are referenced via the identifier of the COSEM object instance to which they
belong.

The reference for an attribute is: class_id, value of the ‘logical name’ attribute,
attribute_index.

The reference for a method is: class_id, value of the ‘logical_name’ atiibute(ethod_index.

Where:
e attribute_index is used as the identifier of the attrlbute ire Atrlbte jndexes are
speC|f|ed in the definition of each IC. They are pc i 5 starting with 1.

devices. In this case, each attribute and
integer. The syntax for the short name

object is identified with a 13-bit
the syntax of the name of a DLMS

referencing, some short_names are reserved
as base_names Spe ects? The range for reserved base names is from
OxFAO00 to OxFFF8. 1 ecifie bdse _names are defined, see Table 1:

a aserveéd base_names for SN referencing
Bage_ kmé\ bjectName)> COSEM object
\Q<FA O\ Association SN
0>§\00\/ Script table (instantiation: “broadcast_script_table”)
0xF(>)O SAP assignment
“Data” or “Register” object containing the “COSEM logical
0xFDOO . e : " "
device name” in the attribute "value

4.4 Class description notation

This Subclause 4.4 describes the notation used to define the ICs.

A short text describes the functionality and application of the IC. A table gives an overview of
the IC including the class name, the attributes, and the methods. Each attribute and method
shall be described in detail. The template is shown below.
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Class name Cardinality class_id, version
Attribute(s) Data type Min. Max. Def. Short name
1. logical_name (static) | octet-string X
2. (...) x + 0x...
3. (...) x + 0x...
Specific methods (if required) m/o
1. x + 0x...
2. x + 0x...
3. /\ x + 0x...

Class name

Describes the interface class (for example “Register”, lock’, “Profile
generic”...)

Cardinality

Specifies the number of instances of the Ma Io@evice (see

4.8).
value The IC shall be instantiated value” times.

min...max. a ' ast “min.” times and at most
i in. | then the IC is optional,
instantiations of the IC are

class_id

32 768 to 65 535 are reserved for user group specific ICs.

DDMS UA reserves the right to assign ranges to individual
manufdcturers or user groups.

Version

Identification code of the version of the IC. The version of each object is
retrieved together with the class_id and the logical name by reading the
object_list attribute of an “Association LN” / "Association SN” objects.

Within one logical device, all instances of a certain IC shall be of the
same version.

Attribute(s)

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

(dyn.)

Full document details: IEC 62056-6-2 2013
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(static) Classifies an attribute, which is not updated by the meter
itself (for example configuration data).

NOTE 1 There are some attributes, which may be either static or
dynamic depending on the application. In these cases this property is not
indicated.

logical_name octet-string  The logical name is always the first attribute of an IC. It
identifies the instantiation (COSEM object) of this IC. The
value of the logical _name conforms to OBIS; see Clause 6
and |IEC 62056-6-1.

Data type Defines the data type of an attribute; see 4.5. (\

Min. Specifies if the attribute has a minimum value.

X The attribute has a minimu

<empty> The attribute has no

Max. Defines if the attribute has a maxjmu

X ttrib ax@m value.
<empty> tribtitehas Ro maxifum value.

Def. Specifieg\ if the att 'but has a d ult value. This is the value of the
atthibute has a default value
he default value is not defined by the IC definition
Short name er_Sh rh\l{n/e)(SN) referencing is used, each attribute and method of
stances has to be mapped to short names.
e base_name x of each object instance is the DLMS named variable the
ame attribute is mapped to. It is selected in the implementation
phase. The IC definition specifies the offsets for the other attributes and for
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
Documents
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Describes each attribute with its data type (if the data type is not simple), its data format and
its properties (minimum, maximum and default values).

Method description

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

NOTE 2 Services for accessing attributes or methods by the protocol are described in IEC 62056-5-3:—, 6.6 to

6.15.

Selective access

The xDLMS services Read, Write, UnconfirmedWrite (used with SN ref

attribute |s identified by specific selective access parameters. Thesg

attribute specification.

4.5

Common data types

Table 2 — Comm

rencing) and GET,

for certain

OSEM objects.

TS
\pefinition \ )

Type description Tag?® \ Value range
-- simple data types /l
null-data [0] K N >
boolean [3] /éngle?n"\\ \3 \ TRUE or FALSE
bit-string [4][\ \Qn o}éered seq e of boo%n values
double-long [5] teger32 -2 147 483 648...

K /\‘rx \ \ 2 147 483 647

double-long- /[)6 \ Unw> 0...4 294 967 295
unsigned ()\

octet-string

ered}equence of octets (8 bit bytes)

visible-string

rdered sequence of ASCII characters

?ag/cﬁ the “time” type in IEC 61334-4-41, not usable in
DLMS/COSEM. See tag [27]

A
X

UTF8-string b}\/ An ordered sequence of characters encoded as UTF-8
bed [1}] binary coded decimal
integer [15] Integer8 -128...127
long [16] Integer16 -32 768...32 767
unsigned [17] Unsigned8 0...255
long-unsigned [18] Unsigned16 0...65 535
long64 [20] Integer64 -2%3...2%
long64-unsigned [21] Unsigned64 0...2%-1
enum [22] The elements of the enumeration type are defined in the 0...255

“Attribute description” section of a COSEM IC

specification.
float32 [23] OCTET STRING (SIZE(4)) For formatting, see
float64 [24] OCTET STRING (SIZE(8)) 4.6.2.
date_time [25] OCTET STRING SIZE(12)) For formatting, see
date [26] OCTET STRING (SIZE(5)) 4.6.1.
time [27] OCTET STRING (SIZE(4)) 2 DOCU!!!
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Type description Tag Definition Value range

-- complex data
types

array [1] The elements of the array are defined in the “Attribute
description” section of a COSEM IC specification.

structure [2] The elements of the structure are defined in the
“Attribute description” section of a COSEM IC
specification.

compact array [19] The elements of the compact array are defined in the
“Attribute description” section of a COSEM IC
specification.

-- CHOICE For some attributes of some COSEM interface objects,
the data type may be chosen at COSEM object
instantiation, in the implementation phase of the COS
server. The server shall always send back the data fpe
and the value of each attribute, so that together wit e
logical name, an unambiguous interpretation is ensurgd.
The list of possible data types is defined in “Atitcibu
description” section of a COSEM IC specifi€ation:

a The tags are as defined in IEC 62056-5-3:—, Clause 8. /\\ \\ \

4.6 Data formats

4.6.1 Date and time formats

octet-string.

date

erpreted as long-unsigned
ange 0...big
OxFFFF = not specified

year highbyte and year lowbyte reference the 2 bytes of the long-unsigned

month: interpreted as unsigned
range 1...12, OxFD, OxFE, OxFF
1 is January
OxFD = daylight_savings_end
OxFE = daylight_savings_begin
OxFF = not specified

dayOfMonth: interpreted as unsigned
range 1...31, OxFD, OxFE, OxFF
0xFD = 2" |ast day of month
OxFE = last day of month
0xEO to OxFC = reserved
OxFF = not specified
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dayOfWeek: interpreted as unsigned
range 1...7, OxXFF
1 is Monday

O0xFF = not specified
For dayOfMonth and dayOfWeek:
For repetitive dates, the unused parts shall be set to “not specified”.
The elements dayOfMonth and dayOfWeek shall be interpreted together:

e if last dayOfMonth is specified (OxFE) and dayOfWeek is wildcard, this
specifies the last calendar day of the month;

e if last dayOfMonth is specified (OxFE) and an explicit dayOfWegek is specified

explicitly specified, this shall
following dayOfMonth;

o if the year and month are specified, a

as an error.

EXAMPLE 1 year = OxFFFF A

every year and month;

EXAMPLE 3 yeq

, month = OxO0A, dayOfMonth = 0x16, dayofWeek = 0x07: fourth

hour,
minute,
second,
hundredths
}
hour: interpreted as unsigned
range0...23, OxFF,
minute: interpreted as unsigned
range0...59, OxFF
second: interpreted as unsigned
range0...59, OxFF,
hundredths: interpreted as unsigned

range0...99, OxFF

For hour, minute, second and hundredths: OxFF = not specified.
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For repetitive times, the unused parts shall be set to “not specified”.

deviation long —720...720:
in minutes of local time to GMT
0x8000 = not specified

clock_status unsigned 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 °

OCTET STRING (SIZE(12))
date_time {
year highbyte,

year lowbyte,
month,

day of month,
day of week,
hour,

are encoded as defined above. Some may be set to
 above in date and time.

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).

4.6.2 Floating point number formats

Floating point number formats are defined in ISO/IEC/IEEE 60559.

NOTE For the following, ISO/IEC/IEEE 60559 is equivalent to IEEE 754.

The single format is:

1 8 23 ...widths
Ls | e | F |
msb msb ...order
Isb Isb
Documents
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where:

— sis the sign bit;
— e is the exponent; it is 8 bits wide and the exponent bias is +127;
— fis the fraction, it is 23 bits.

With this, the value is (if 0 < e < 255):

v =(=1)" peiar a.f)

The double format is:

1 11 52 RN ..widths
(5] e | F {
msb msb ...order
Isb Isb
where:

— sis the sign bit;
— e s the exponent; it is 11 bits wide and the expong is
— fis the fraction, it is 52 bits.

With this, the value is (if 0 < e < 2 04%):

Floating-point number
bytes (float32) of the si
number as specifi

Significand
1,00000000000000000000000
Decimal value of the significand: 1,0000000

ry number 1 followed by the radix point followed by the binary bits of the fraction.

The encoding;
17 3F 80 00 00.

ing the tag of the data type is (all values are hexadecimal):

EXAMPLE 2 The decimal value “1” represented in double floating-point format is:

Bit 63 Bits 62-52 Bits 51-0

Sign bit Exponent field: 01111111111 Significand

0 Decimal value of exponent field | 1,0000000000000000000000000000000000000000000000000000
0: + and exponent: 1023-1023 = 0 Decimal value of the significand: 1,0000000000000000
1: -

The encoding, including the tag of the data type is (all values are hexadecimal):
18 3F FO 00 00 00 00 00 00.

EXAMPLE 3 The decimal value “62056” represented in single floating-point format is:

Bit 31 Bits 30-23 Bits 22-0

Sign bit Exponent field: 10001110 Significand

0 Decimal value of exponent field | 1,11100100110100000000000

0: + and exponent: 142-127 = 15 Decimal value of the significand: 1,8937988
1: -

Documents

Document Sharing Hub

Full document details: IEC 62056-6-2 2013


http://avadocuments2026.com/doc/iec-62056-6-2-2013
http://avadocuments2026.com/doc/iec-62056-6-2-2013

62056-6-2 © IEC:2013 - 23 -

The encoding, including the tag of the data type is (all values are hexadecimal):
17 47 72 68 00.

EXAMPLE 4 The decimal value “62056” represented in double floating-point format is:

Bit 63 Bits 62-52 Bits 51-0

Sign bit Exponent field: 10000001110 Significand

0 Decimal value of exponent field | 1,1110010011010000000000000000000000000000000000000000
0: + and exponent: 1038-1023 = 15 Decimal value of the significand: 1,8937988281250000

1: -

The encoding, including the tag of the data type is (all values are hexadecimal):
18 40 EE 4D 00 00 00 00 00.

4.7 The COSEM server model

The COSEM server is structured into three hierarchical levels as show gu
Level 1: Physical device;
Level 2: Logical device;

Level 3: Accessible COSEM objects.

COSEM physical d(i/cgf
JAN
sem ()

F\
ANIDZ\ g&
. Logical d ice2/

jects

Q \/ IEC 1096/13
igu The COSEM server model

ows how a combined metering device can be structured

The following
using the CQ

Combined metering device

Logical device Management logical Logical device 2 Logical device 3

device

Register
“total energy”

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

A: Association object

Register Register

Objects
“total volume” “total volume”

IEC 1097/13

Figure 3 — Combined metering device
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4.8 The COSEM logical device
4.8.1 General

The COSEM logical device contains 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 stack used.

4.8.2 COSEM logical device name

The COSEM logical device can be identified by its unique COSEM logica
name can be retrieved from an instance of IC “SAP assignment” (
COSEM object “COSEM logical device name” (see 6.2.24).

device name. This

shall carry the manufacturer identifier 5. The manufacturer shat S 9 gical device
name, starting with the three octets identifying the manu
octets, is unique.

4.8.3 The “association view” of the logical device

In order to access COSEM objects in the
established with a client. This ident{
which the associated applications will co

e the application context;
e the authentication conte
e the xDLMS context

The AA is modelled by
of these objectse

e one for using S

and method i SOSEM objects may also be restricted within the AA (for example a
certain type of ch n only read a particular attribute of a COSEM object, but cannot write
it).

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.

4.8.4 Mandatory contents of a COSEM logical device

The following objects shall be present in each COSEM logical device. They shall be
accessible for GET/Read in all AAs with this logical device:

e COSEM logical device name object;

e current association (LN or SN) object.

5 Administered by the DLMS User Association.
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NOTE If the SAP Assignment object is present, then the COSEM logical device name object does not have to be
present.

4.8.5 Management logical device

As specified in 4.8.1, the management logical device is a mandatory element of any physical
device. It has a reserved address. It shall support an AA to a public client with the lowest
security level. Its role is to support revealing the internal structure of the physical device and
to support notification of events in the server.

In addition to the “Association” object modelling the AA with the public client, the management
logical device shall contain a “SAP assignment” object, giving its SAP and the SAP of all other
logical devices within the physical device. The SAP assignment object shall be readable at
least by the public client.

If there is only one logical device within the physical device, the “SAP
be omitted.

4.9 Data security

DLMS/COSEM provides several information security fe
data:

e data access security controls access to the datg ke

e data transport security allows th
xDLMS APDUs sent. This requires
check this protection.

ographic protection to the
ceiving party can remove or

Data security is provide
following objects:

e Association
e Association LN, g

e Security setup
5 The COS

5.1 Ove

The interface classe
and Figure 5.

defined currently and the relations between them are shown in Figure 4

NOTE 1 The IC “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” ICs, the 2" attributes are

labelled differently from that of the 2"* attribute of the “Data” IC, namely "current_average_value", “time” and
“buffer” vs. “value”. This is to emphasize the specific nature of the “value”.
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Base
Data || Association SN ] Clock
class_id: 1 class_id: 12 class_id: 8
Register || Association LN | | Script table
class_id: 3 class_id: 15 class_id: 9
o\
Exte.nded SAP Assignment chedu
e | class_id: 17 AY class_id: 1
class_id: 4 - N
NN
Demand register | | | Image tréasfe \\\ etcil(:ays
class_id: 5 cla Gss id: 11
CoSho
: \/
Re_gls’fer & curi > Activity calendar
activation : — -
. ass 4 class_id: 20
class_id: 6 - -

Profile g ic || Register monitor
class_id; 7 class_id: 21
N

Single action
— schedule
class_id: 22

Sensor manager

class_id: 67
\/ . Disconnect
Status mapplng — control
class_id: 63 class_id: 70
| Limiter
class_id: 71
Access control .
Time- and event
Data storage and

bound control
management

IEC 1098/13

Figure 4 — Overview of the interface classes — Part 1
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Base
IEC local port M-Bus slave S-FSK IEC 8802-2 LLC
— setup — T%E;D:Z_s:;up — port setup — PHY&MAC setup —  Type 1 setup
class_id: 19 - class_id: 25 class_id: 50 class_id: 57
IEC HDLC setup IPv4 setup M-Bus client SEERAEITE [EC a2 2LE
— e — - 1 L — initiator —1  Type 2 setup
class_id: 23 class_id: 42 class_id: 72 L L
class_id: 51 class_id: 58
MAC address Wireless Mode Q S-FSK MAC IEC 8802-2 LLC
— setup channel setup — sync timgouts L—  Type 3 setup
class_id: 43 class_id: 73 classnid: 52 class_id: 59
Modem M-Bus master S-F AC
) . PPP setup
— configuration T class id: 44 — port setup
class_id: 27 - class_id: 74 \sl{s_i : >
N\
GPRS modem <
| | Auto answer | setup
S [GE2Y class_id: 45 (_\
(0
Auto connect SMTP setu % k twisted pair JHAgleeen
" class_id: 29 T class_id: 46 R (Thsetup aez Lo sl
- - class\id: 24 class_id: 55
s S-FSK Reporting
— system list

class_id: 56

&uncaton channel setup

IEC 1099/13

Data 0...n class_id = 1, version = 0

Attributes Data type Min. Max. Def. Short name
1. logical_name (static) | octet-string X

2. value CHOICE x + 0x08
Specific methods m/o

Attribute description

logical_name  |dentifies the “Data” object instance. See Clause 6 and IEC 62056-6-1.

value Contains the data.
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CHOICE The data type depends on the
{ instantiation defined by the “logical
-- simple data types name” and possibly from the
null-data [0], manufacturer. It has to be chosen so,
boolean [3], that together with the logical name, an
bit-string [4], unambiguous interpretation is possible.
double-long (5], Any simple and complex data types listed
double-long-unsigned [6], in 4.5 can be used, unless the choice is
octet-string [91, restricted in Clause 6.
visible-string [10],
UTF8-string [12],
bcd [13],
integer [15],
long [16],
unsigned [171],
long-unsigned [18],
long64 [20],
long64-unsigned [21],
enum [22],
float32 [23],
float64 [24],
date-time [25],

date [26],

time 7

-- complex dat pes

array 11,

structure

compact-array 9
} N

: )\>

5.2.2 Register (class d: i \O\Mj)
r asta value with its associated scaler and unit.

e process or status value. It is identified by the

This IC allows modellin

“Register” objectg™kn the
attribute /ogical_.

S
Register /\ x 0...n class_id = 3, version = 0
Attributes \ Data type Min. Max. Def. Short name

1. Iogicalwég \\ \)(static) octet-string X

2. value& \ B (dyn.) | cHOICE x + 0x08

3. scaler_unit (static) | scal_unit_type x + 0x10
Specific methods m/o
1. reset (data) o x + 0x28

Attribute description

logical_name |dentifies the “Register” object instance. See Clause 6 and IEC 62056-6-1.

value Contains the current process or status value.
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CHOICE The data type of the value depends
{ ] on the instantiation defined by
-- simple data types “logical_name” and possibly on the
null-data 01, choice of the manufacturer. It has to
bit-string [4], be chosen so that, together with the
double-long . [5], logical_name, an unambiguous
double-long-unsigned 6], interpretation of the value is possible.
octet-string [91,
visible-string [10], When, instead of a “Data” object, a
UTF8-string [12], “Register” object is used, (with the
integer [15], scaler_unit attribute not used or with
long [16], scaler = 0, unit = 255) then the data
unsigned [17], types allowed for the value attribute of
long-unsigned [18], the “Data” IC are
long64 [20],
long64-unsigned [21],
float32 [23],

float64 [24]
} N
CN valu

scaler_unit Provides information on the unit and the f .
scal_unit_type::= structure
{

scaler,
unit

scaler: integer

Method

reset (data) \ Nethod 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
onstant.

data::= integer(0)
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Table 3 — Enumerated values for physical units

unit:: Unit Quantity Unit name Sl definition

enTJm (comment)

(1) a time year

(2) mo time month

(3) wk time week 7*24*60*60 s

(4) d time day 24*60%60 s

(5) h time hour 60*60 s

(6) min. time min 60 s

(7) s time (¢) second /s

(8) ° (phase) angle degree A r}Q180/n

9) °C temperature (7) degree—ceﬂs\'\b\ \ \K\-ZYNS

(10) currency | (local) currency \ \ >

(11) m length (/) mekfé \ m\

(12) m/s speed (v) /mgtré\per\ge}&ld\ s

(13) m® volume (V) N CUbW" \) m®
ry, meter constant or pulse value (volume) \

(14) m? corrected volume ( m cub‘gméﬂe\/ m?

(15) m%h volume flux (\\// }N\bic ?‘@e per hour | m%/(60%60s)

(16) m3h corrected volume flux < ( \ 6 k \Qj/bic‘@/e'fre per hour | 03%/(60%60s)

(17) | m¥d volume flux -/ m®/(24*60*60s)

(18) m®/d corrected volume flux /“ m®/(24*60*60s)

9 | volume \ O\ ) iitre 102 m®

20) |kg mass (m) ¢ S\ Yy D kilogram

(21) N force (Ff‘k N . newton

(22) Nm energyl \ newtonmeter J=Nm=Ws

(23) Pa <p/re\s§ur§(p) > ) pascal N/m?

(24) |bar pressute (r) . N bar 10° N/m?

5 |J ene(dy N joule J=Nm=Ws

(26) J/h '&\errﬁql\pQwer \/ joule per hour J/(60*60s)

27) |w  / Tactive powen(?) \ watt W = J/s

(28) VA appa t power volt-ampere

(29) va<|\ reé?f»@ pO\»ﬁl’ (0) var

(30) [wh active, endrgy watt-hour W*(60*60s)
N\ac fve energy meter constant or pulse value

(31) VAh apparent energy volt-ampere-hour VA*(60*60s)
rs, apparent energy meter constant or pulse value

(32) varh reactive energy var-hour var*(60*60s)
rg , reactive energy meter constant or pulse value

(33) A current (/) ampere A

(34) C electrical charge (Q) coulomb C=As

(35) \Y voltage (U) volt \Y,

(36) V/im electric field strength (E) volt per metre V/m

(37) F capacitance (C) farad C/V = As/V

(38) Q resistance (R) ohm Q =V/A

(39) am?/m resistivity (p) Qm

(40) Wb magnetic flux (@) weber Wb = Vs

(41) T magnetic flux density (B) tesla Wb/m?

(42) A/m magnetic field strength (H) ampere per metre_ _ LA’_mQO_C_U_IILentS
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unit:: Unit Quantity Unit name Sl definition
enTlm (comment)
(43) H inductance (L) henry H = Wb/A
(44) Hz frequency (f, w) hertz 1/s
(45) 1/(Wh) Rw , active energy meter constant or pulse value
(46) 1/(varh) Rg, reactive energy meter constant or pulse value
(47) 1/(VAh) Rs, apparent energy meter constant or pulse value
(48) V?h volt-squared hour volt-squared-hours V2(60*60s)
ruzn , Volt-squared hour meter constant or pulse
value
(49) A’h ampere-squared hour ampere-squared- A%(60*60s)

rizn , ampere-squared hour meter constant or pulse hours

value

(.\
) kg/s mass flux kilogramée/;\s@sgnd k}@ \
(51) S, mho conductance sierpe’hs\ \ 1\/Q
)
)

K temperature (7) ker /

1/(V2h) Ruzn , volt-squared hour meter constant or pulse <] \\>
value

(54) 1/(A2h) Ri2n , ampere-squared hour meter constant
pulse value

@)
(55) 1/m?® Ry , meter constant or pulse value (volﬁéq\// /\
(56) percentage < ( A 6 k \%) ‘\/

(57) Ah ampere-hours Anlgére-hour

(80) Wh/m?® energy per volume \ (\ ) 3,6*10° J/m*®

61) |ym® calorific valte, Wobb6 '\ Yy D

(62) Mol % molar fr ctiornof }&s compos io mole percent (Basic gas

composition unit)

g/m nS|ty quan ty o ria as analysis,
63 /m® d | G lysi
accompanying
elements)
(64) Pas ic viscos pascal second (Characteristic of
/i gas stream)

(65) J/kg cifig e Joule / kilogram kg s 2/ kg
N The amouni’of energy per unit of mass of a =m’s
s@st ce

(70) dBm S‘ignz}i\strength (e.g. of GSM radio systems)

(253) reserved

(254) |other other unit

(255) |count no unit, unitless, count

Some examples are shown in Table 4 below.
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Table 4 — Examples for scaler_unit

62056-6-2 © IEC:2013

Value Scaler Unit Data
263788 -3 m® 263,788 m°
593 3 Wh 593 kWh

3467 -1 \Y 346,7
3467 0 Y 3467 V
3467 1 Y 34670V

5.2.3

time information.

“Extended register”
described by the attribute logical_name.

objects know the nature of th

Extended register (class_id: 4, version: 0)

value.

It is

Extended register

0...n

NN
e e

Attributes

Data type

i

Short name

1. logical_name (static) | octet-string N X

2. value (dyn.) [ CHOICE N X + 0x08
3. scaler_unit (static) scal_unit_typ{ (7 X + 0x10
4. status @yn) fcHoice( \M /| b X + 0x18
5. capture_time (dyn.) o}te\t-g\ring & \ ~ )\/ x + 0x20
Specific methods

1. reset (data) > x + 0x38

Attribute description
For the deﬂmho@h% and sealer_unit, see description of the IC "Register".

logical_name

d register” object instance. See 6.3.1.

status

The data type and the encoding depend
on the instantiation and possibly on the

-- simple data types choice of the manufacturer. For the

null-data [0], interpretation, extra information from the
bit-string [4], manufacturer may be necessary.
double-long-unsigned [6],
octet-string 91,
visible-string [10],
UTF8-string [12],
unsigned [171],
long-unsigned [18],
long64-unsigned [21]
}
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.
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octet-string, formatted as set in 4.6.1 for date_time

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

5.24 Demand register (class_id: 5, version: 0)

This IC allows modelling a demand value, with its associated scale

Figure 6.

T = number_of periods * period

caleulation of the current_value of
a ‘%e demand register

RN RES NN ANVAN
<

\4

IEC 1100/13
Figure 6 < T ime ibt easuring sliding demand

The demand rpégis

last_average_vakh

“Demand registe w the pature of the process value, which is described by the
attribute logica

of demand: current_average value and

eriod
period
cu rrent_average_valu_(y f_/
oT | | Ny, t
1 \ >

start_time_current now start_time+period

IEC 1101/13
Figure 7 — The attributes in the case of block demand
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— 34—
A ener.gy
3*period
laval __
=1 ) 1=a -~
lavél oo b i
lav3 - oo
(077> |/ S — 4 B T _ _a a3
i
,,,,,,,,,,,,,,,,,,,,, a2vy. |
............. dj..) :
ao |
| ;
0 t1 2 {3 how
<——— sliding window (£3) ——>

% sliding window (t4) ———>

number_of_periods
last_average_value:
current_average_value:
energy accumulated
during period k:

N

<« sliding windo

(

IEC 1102/13

N
Figure 8 — The attrib t\\t case of sliding demand (number of periods = 3)
Demand register /\Q \/\ 0...n class_id = 5, version = 0
Attributes \ \ \/ Data type Min. Max. Def. Short name
1. Iogical_nar{a \ >(static) octet-string X
2. curre@&e_w@ \ (dyn.) | CHOICE 0 x + 0x08
3. Iast_ave%e\me\ (dyn.) | CHOICE 0 x + 0x10
4. scaler_unit \/ (static) | scal_unit_type x + 0x18
5. status (dyn.) [ CHOICE x + 0x20
6. capture_time (dyn.) | octet-string X + 0x28
7. start_time_current (dyn.) | octet-string x + 0x30
8. period (static) | double-long- 1 x + 0x38
unsigned
9. number_of periods (static) [ long-unsigned 1 1 X + 0x40
Specific methods m/o
1. reset (data) o X + 0x48
2. next_period (data) o x + 0x50
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Attribute description

For the attribute scaler_unit, see description of IC “Register”.

logical_name Identifies the “Demand register” object instance. See 6.3.1.
current_average_  Provides the current value (running demand) of the energy accumulated
value since start_time, divided by number_of_periods*period.

The data type of the value depends on the instantiation defined by
logical name and possibly on the choice of the manufacturer. The type
has to be chosen so that, together with the logical 8, unambiguous
interpretation of the value is possible.

current).

CHOICE

last_average_ Provides the
value number_of periods

r thamen
examp or ©a

status QWi emand register” specific status information. The data type and
e d on the instantiation and possibly on the choice of
For the interpretation, extra information from the

For data types, see “Extended register’ IC, status
attribute.

Depending on the status type definition.

capture_time Provides the date and time when the last _average value has been
calculated.

octet-string, formatted as set in 4.6.1 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 4.6.1 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).
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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.

nun_1ber_of_ The number of periods used to calculate the Ilast average value.
periods number_of_periods >= 1

number_of_periods > 1 indicates that the last_average_value represents
“sliding demand”.

number_of_periods = 1 indicates that the last_averdge_
"block demand".

lue represents

N
Method description «\\>
D

reset (data) This method forces a reget
provokes the following actjiops:

to trigger the regular termination (and restart) of a
s fterminates) the current measuring period. Updates
nd start_time and copies current_average value to

MARK The old last_average_value (and capture_time) can be read during the
i “period”. The old current_average_value is not available any more at the interface.

data::= integer(0)

5.2.5 Register activation (class_id: 6, version: 0)

This IC allows modelling the handling of different tariffication structures. To each “Register
activation” object, groups of “Register”, “Extended register” or “Demand register” objects,
modelling different kind of quantities (for example active energy, active demand, reactive
energy, etc.) are assigned. Subgroups of these registers, defined by the activation masks
define different tariff structures (for example day tariff, night tariff). One of these activation
masks, the active mask, defines which subset of the registers, assigned to the “Register
activation” object instance is active. Registers not included in the register_assignment
attribute of any “Register activation” object are always enabled by default.

Documents

Document Sharing Hub

Full document details: IEC 62056-6-2 2013


http://avadocuments2026.com/doc/iec-62056-6-2-2013
http://avadocuments2026.com/doc/iec-62056-6-2-2013

62056-6-2 © IEC:2013 - 37 -

Register activation 0...n class_id = 6, version = 0

Attributes Data type Min. Max. Def. Short name
1. logical_name (static) | octet-string X

2. register_assignment (static) | array x + 0x08
3. mask_list (static) | array x + 0x10
4. active_mask (dyn.) | octet-string x+ 0x18
Specific methods m/o

1. add_register (data) o /\ x + 0x30
2. add_mask (data) o A ~ x + 0x38
3. delete_mask (data) o (\ \ \Xg 0x40

Attribute description

N\

logical_name

Identifies the “Register activation MWe 6.2.10.

register_assignment

A

Specifies an ordered list of ned to the “Register
activation” object. The S dlfferent kinds of COSEM
objects, for \ d register” or “Demand
register”.

mask_list

\is\t}f register activation masks. Each entry (mask) is
its mask_name and contains an array of indices
e registers assigned to the mask (the first object in
assignment is referenced by index 1, the second object by

register_act_mask::= structure

{

mask_name:
index_list:

octet-string,
index_array

}

mask_name has to be uniquely defined within the object

index_array::= array  unsigned

active_mask

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

The active_mask defines the registers currently enabled; all other
registers listed in the register_assignment are disabled.
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Method description

add_register (data)  Adds one more registers to the attribute register_assignment. The
new register is added at the end of the array; i.e. the newly added
register has the highest index. The indices of the existing registers
are not modified.

data::= structure

{
class_id: long-unsigned,
logical_name: octet-string
} \(\
add_mask (data) Adds another mask to the attribute mask_lis

mask with the same name, the existing
the new mask.

delete_mask (data)

A profile has a buf S
value range or *
the range specified.

The list of capture\oby i values to be stored in the buffer (using auto capture or
the method ¢ap . defined statically to ensure homogenous buffer entries (all

entries ha size and’structure). If the list of capture objects is modified, the buffer
is clear e buffer is saptured by other “Profile generic” objects, their buffer is cleared as
well, to guarg ogeneity of their buffer entries

The buffer may be~defined as sorted by one of the capture objects, e.g. the clock, or the
entries are stacked in a “last in first out” order. For example, it is very easy to build a
“maximum demand register” with a one entry deep sorted profile capturing and sorted by a
“Demand register” last_average value attribute. It is just as simple to define a profile retaining
the three largest values of some period.

The size of profile data is determined by three parameters:

a) the number of entries filled (entries_in_use). This will be zero after clearing the profile;

b) the maximum number of entries to retain (profile_entries). If all entries are filled and a
capture () request occurs, the least important entry (according to the requested sorting
method) will get lost. This maximum number of entries may be specified. Upon changing
it, the buffer will be adjusted;

c) the physical limit for the buffer. This limit typically depends on the objects to capture. The
object will reject an attempt of setting the maximum number of entries that is larger than

physically possible.
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Profile generic 0...n class_id =7, version = 1

Attributes Data type Min. Max. Def. Short
name

1. logical_name (static) | octet-string X

2. buffer (dyn.) compact-array or array X + 0x08

3. capture_objects (static) | Array x + 0x10

4. capture_period (static) | double-long-unsigned X + 0x18

5. sort_method (static) | Enum X + 0x20

6. sort_object (static) | capture_object_ definition /« x + 0x28

7. entries_in_use (dyn.) double-long-unsigned 0 A A 0 X + 0x30

8. profile_entries (static) | double-long-unsigned 1(\ \ \+ 0x38

Specific methods m/o \

1. reset (data) o \\\ \ x + 0x58

2. capture (data) o \ \) x + 0x60

3. reserved from previous versions o / >

4. reserved from previous versions 0 (\\/

‘K

logical_name

bJect instance. For examples, see
2 4,6.2.46, 6.3.2, etc.

buffer

Full document details: IEC 62056-6-2 2013

Identifies the oflle
6.2.15, 6228 2.

ries. Each entry contains values of the
ould be returned to a GET.request or Read.

CHOICE
{

-- simple data types
null-data

boolean

bit-string
double-long
double-long-unsigned
octet-string
visible-string
UTF8-string

bed

integer

long

unsigned
long-unsigned
long64
long64-unsigned
enum

float32

float64

[0],
(3],
[4],
[5],
[6],
[9],
[10],
[12],
[13],
[15],
[16],
(171,
(18],
[20],
[21],
[22],
[23],
[24],
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date-time [25],
date [26],
time [27],
-- complex data types

array [11,
structure [2],
compact-array [19]

}

The number and the order of the elements of the structure holding the
entries is the same as in the definition of the capture_objects. The
buffer is filled by auto captures or by subsequent calls of the method
(capture). The sequence of the entries within t ay is ordered
according to the sort method specified.

Default: The buffer is empty after reset.

the previous value).

selective access

(optional). Theéé\e{tlv

capture_objects

9,

ass_id: long-unsigned,
logical_name: octet-string,
attribute_index: integer,
data_index: long-unsigned

e where attribute_index is a pointer to the attribute within the object.
attribute_index 1 refers to the 1% attribute (i.e. the logical_name),
attribute_index 2 to the 2", etc.); attribute_index O refers to all
public attrlbutes

e where data_index is a pointer selecting a specific element of the
attribute. The first element in the attribute structure is identified by
data_index 1. If the attribute is not a structure, then the data_index
has no meaning. If the capture object is the buffer of a profile, then
the data_index identifies the captured object of the buffer (i.e. the
column) of the inner profile.

e data_index 0: references the whole attribute

capture_period >= 1: Automatic capturing assumed. Specifies the capturing period in
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0: No automatic capturing; capturing is triggered externally or
capture events occur asynchronously.

sort_method

If the profile is unsorted, it works as a “first in first out” buffer (it is
hence sorted by capturing, and not necessarily by the time maintained
in the Clock object). If the buffer is full, the next call to capture () will
push out the first (oldest) entry of the buffer to make space for the new
entry.

If the profile is sorted, a call to capture () will store the new entry at the
appropriate position in the buffer, moving all following entries and
probably losing the least interesting entry. If the newentry would enter
the buffer after the last entry and if the buffer is a full, the new
entry will not be retained at all.

enum:

Def.

sort_object

If the profile is ¢
the ordering is

capture_object
definition

entries_in_use

0...profile_entries

0

profile_entries

Specifies how many entries shall be retained in the buffer.

double-long- 1...(limited by physical size)
unsigned
Def. 1

Parameters for select

ive access to the buffer attribute

Access selector Access parameter Comment
1 range_descriptor Only buffer elements corresponding to the range_descriptor shall
be returned in the response.
2 entry_descriptor Only buffer elements corresponding to the entry_descriptor shall

be returned in the response.
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range_descriptor::= structure

{

restricting_object: capture_object_definition

from_value:

CHOICE

{-- simple data types
double-long

62056-6-2 © IEC:2013

Defines the capture_object restricting
the range of entries to be retrieved.
Only simple data types are allowed.

Oldest or smallest entry to retrieve

(5],

double-long-unsigned  [6],

octet-string
visible-string
UTF8-string

(91,
[10],
[12],

integer

long

unsigned
long-unsigned
long64
long64-unsigned
float32

to_value:

selected_values:

aptured data are returned. Otherwise, only the
gpecified in the array are returned. The type
object_definition is specified above (capture_objects).

double-long-unsigned first entry to retrieve,

to_entry:

double-long-unsigned last entry to retrieve

to_entry == 0: highest possible entry,
from_selected_value:

long-unsigned index of first value to retrieve,

to_selected_value: long-unsigned index of last value to retrieve

to_selected_value == 0: highest possible selected_value

NOTE 2 from_entry and to_entry identify the lines, from_selected_value to_selected_value identify the columns
of the buffer to be retrieved.

NOTE 3 Numbering of entries and selected values starts from 1.
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Method description

reset (data) Clears the buffer. The buffer has no valid entries afterwards;
entries_in_use is zero after this call. This call does not trigger any
additional operations of the capture objects. Specifically, it does not
reset any captured buffers or registers.

data::= integer(0)

capture (data) Copies the values of the objects to capture into the buffer by reading
each capture object. Depending on the sort_method and the actual
state of the buffer this produces a new entry or a réplacement for the
less significant entry. As long as not all entries ate used, the
entries_in_use attribute will be incremented.

data::= integer@\& G
Behaviour of the object after modification o &%Mes
Any modification of one of Ah pie '%esc ibirig the static structure of the buffer will
) Wi

automatically call a rese
profile.

If writing to prof@

Restrictions

When defini

preferred readout valdes. See also 6.2.15. Setting capture_period to 1 ensures that the values
are updated every second.

5.2.7 Utility tables (class_id: 26, version: 0)

This IC allows encapsulating ANSI C12.19 table data. Each “table” is represented by an
instance of this IC, identified by its logical name.

Utility tables 0...n class_id = 26, version = 0
Attributes Data type Min. Max. Def. Short name
1. logical_name (static) | octet-string X
2. table_ID (static) long-unsigned x + 0x08
3. length double-long-unsigned X + 0x10
4. buffer octet-string nx;,-?:”.?...
| = A~ A2 11| lents
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Utility tables 0...n class_id = 26, version = 0
Attributes Data type Min. Max. Def. Short name
Specific methods m/o

Attribute description

logical_name Identifies the “Utility tables” object instance. See 6.2.27.
table_ID Table number. This table number is as specified in the ANSI
standard and may be either a standard table or a manufacturer’s
table.
N
length Number of octets in table buffer. <*
AN

buffer Contents of the table. \)
Selective access (see 4.4) to th tribute_bUffex may’be available
(optional). The selective access patam s as defined below.

Parameters for selective access to the buffer attr@ll/@? \)

7\ N
Access selector Parameter /\ A > ( @o raey
1 offset_access Access to takley offset anWing offset_selector for parameter
data.

2 index_access Accegds to table by element td and number of elements using
index\selegtorfor paxameter/data.

N

offset_selector::= structu

{
Offset: et in octets to the start of access area, relative
the start of the table
Count: number of octets requested or transferred
}
index_selector:; N
{
Indéx: sequence of indices to identify elements within the
ngigned table’s hierarchy
Count: long-unsigned number of elements requested or transferred.
Values of count greater than 1 return up to that
many elements. A value of zero, when given in the
context of a request, refers to the entire sub-tree
of the hierarchy starting at the selection point.
}

5.2.8 Register table (class_id: 61, version: 0)

This IC allows to group homogenous entries, identical attributes of multiple objects, which are
all instances of the same IC, and in their logical name (OBIS code) the value in value groups
A to D and F is identical. The possible values in value group E are defined in IEC 62056-6-1
in a tabular form: the table header defines the common part of the OBIS code and each table
cell defines one possible value of value group E. A “Register table” object may capture
attributes of some or all of those objects.

NOTE 1 Some examples are the “UNIPEDE voltage dip quantities” table, see 1IEC 62056-6-1:—, Table 18, or the
“Extended phase angle measurement” table, see IEC 62056-6-1:—, Table 16.
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NOTE 2 If more complex functionality is needed, the “Profile generic” IC can be used.

Register table

0...n

class_id = 61, version =0

Attributes

Data type

Min.

Max.

Def.

Short name

1. logical_name

(static)

octet-string

X

2. capture (data)

2. table_cell_values (dyn.) | Array x + 0x08

3. table_cell_definition (static) | Structure x + 0x10

4. scaler_unit (static) | scaler_unit_type x + 0x18

Specific methods m/o

1. reset (data) o /\ x + 0x28
) x + 0x30

Attribute description

\

Y

logical_name

Identifies the “Register table” obj

When the format of the logical na
to D and F define the coOmmaqn part

the objects
attribute).

the

=
N

ti stax \/

R85.F; the values A
logical name of the

7 Only one attribute of
d (for example the value

table_cell_values

9,

r Read .request to the individual attributes.

~__"
th lueNof the attributes captured, as they would be
ret to T
compa

or array table_cell_entry

e _cell_entry

HOICE
{
-- simple data types
null-data [0],
bit-string [4],
double-long [5],
double-long-unsigned [6],
octet-string 91,
visible-string [10],
UTF8-string [12],
bcd [13],
integer [15],
long [16],
unsigned [17],
long-unsigned [18],
long64 [20],
long64-unsigned [21],
float32 [23],
float64 [24],

-- complex data types

structure

[2]
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If the captured attribute is attribute_0, redundant values may be
replaced by “null-data”, if their value can be unambiguously
recovered (for example scaler_unit).

table_cell_definition  Specifies the list of attributes captured in the register table.

structure

{
class_id: long-unsigned,
logical _name: octet-string,
group_E_values: array cell_igd

{

cell_identifier:

attribute_index:
}

where:

e class_id
attribute

class_id shall be 1 “Data”, 3 “Register” or 4 “Extended
register”;

e the logical name of the objects to be captured is defined by the
logical name of the “Register table” object and the respective
table in IEC 62056-6-1.

o the attribute index shall be 2 (value).

scaler_unit See the description of IC “Register”.

In the case when “value” attributes of “Register” or “Extended
register” objects are captured, the scaler_unit shall be common for
all objects and this attribute shall hold a copy.

If other attributes or ICs are captured, the scaler_unit attribute has
no meaning and shall be inaccessible.
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Method description

reset (data) Clears the table_cell values. It has no effect on the attributes
captured.

data::= integer(0)

capture (data) Copies the values of the attributes into the table cell values. If the
attribute_index = 0, all attributes are captured.

Behaviour of the object after modification of the table_cell_definition attribute

Any modification to this attribute will automatically call the reset(dat and this will
propagate to all profiles capturing this object.

If writing to table_cell_definition is attempted with a value ta G < olding the
table_cell_values attribute, it will be rejected.

5.2.9 Status mapping (class_id: 63, version: 0)

rd to

Status mapping < h\n < N C \ \e-l-zgs%}ié= 63, version =0

Attributes PRata'wype, ~Mifi. | Max. | Def. | Shortname
1. logical_name (static)( OCJBKSU%Q\ x X

2. status_word {\ AT CH&@ x x + 0x08
3. mapping_table [\ \X(St?ﬂ\ \We ) x + 0x10

Specific methods \Qr/o

Attribute desch?\&/\\/\ >

This IC allows modelling the mapping of bits in a(sﬁ us triesin a reference table.

logical_name |f|e\Et~h§)Status mapping” object instances. See 6.2.31, 6.2.33,
(\ 6. .3 3.7
status C ntains the current value of the status word.
CHOICE
{
bit-string [4],
double-long-unsigned [6],
octet-string [9],
visible-string, [10],
UTF8-string [12],
unsigned [17],
long-unsigned [18],
long64-unsigned [21]
}
The size of the status_word is n*8 bits, the maximum size is 65 536
bits.

NOTE 1 Manufacturers can choose any of the types listed above. However, the
status word is always interpreted as a bit-string.
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mapping_table

Contains the mapping of the status word to the positions in the
reference table.

structure
{ ref_table_id: unsigned,
CHOICE
{
first_entry: long-unsigned,
array: table_entries
}
}
table_entry: long-unsigned
where:

o ref table_id is the identifier of the ref

NOTE 2 Reference status tables are
also be project specific.

of table entries maps the
bits of the stat the reference status table.
The positionN position in the status word
(the first po

5.3 Interface classes fo

5.3.1 Association $

COSEM logical devices able
model the AAs
have one instance of thi

The short_name
4.3.
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