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Foreword

The text of document 13/1546/FDIS, future edition 1 of IEC 62056-3-1, prepared by IEC/TC 13
"Electrical energy measurement, tariff- and load control" was submitted to the IEC-CENELEC parallel
vote and approved by CENELEC as EN 62056-3-1:2014.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2014-09-07
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2016-09-24
standards conflicting with the
document have to be withdrawn

This document supersedes EN 62056-31:2000.

EN 62056-3-1:2014 includes the following significant technical changes with respect to
EN 62056-31:2000:

e addition of a profile which makes use of the EN 62056 DLMS/COSEM Application layer and
COSEM object model;

e review of the data link layer which is split into two parts:
— a pure Data Link layer;
— a “Support Manager” entity managing the communication media;

¢ ability to negotiate the communication speed, bringing baud rate up to 9 600 bauds.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 62056-3-1:2013 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 62056-6-1:2013 NOTE Harmonized as EN 62056-6-1:2013 (not modified).
IEC 62056-6-2:2013 NOTE Harmonized as EN 62056-6-2:2013 (not modified).
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Annex ZA
(normative)

EN 62056-3-1:2014

Normative references to international publications
with their corresponding European publications

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

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.
Publication Year

IEC 61334-4-41 1996

IEC 62056-51 1998

IEC 62056-5-3 2013

ISO/IEC 8482 1993

EIA 485 -

Title

Distribution automation using distribution
line carrier systems -

Part 4: Data communication protocols -
Section 41: Application protocols -
Distribution line message specification

Electricity metering - Data exchange for
meter reading, tariff and load control -
Part 51: Application layer protocols

Electricity metering data exchange - The
DLMS/COSEM suite -
Part 5-3: DLMS/COSEM application layer

Information technology -
Telecommunications and information
exchange between systems - Twisted pair
multipoint interconnections

Electrical characteristics of generators and
receivers for use in balanced digital
multipoint systems

EN/HD Year

EN 61334-4-41 1996

EN 62056-5-3 2014

SEK Svensk Elstandard



A WO DN -

-2- 62056-3-1 © IEC:2013

CONTENTS
S oo o 1= N 9
NOrMatiVe refErENCES ..o e 9
A D VI At ONS . e 10
LT T=T =1 o [T od A o] 4T o PP 11
4.1 BasSiC VOCADUIAIY ..eeie e e e 11
4.2 Profiles, layers and protoCoIs ..o 11
B B © VY Y =P 11
4.2.2 Base profile (Without DLMS) ... 12
4.2.3  Profile With DLIMS ... e 12
424  Profile with DLMS/COSEM ..o 13
4.3  Specification [aNQUAGE ......cooniiii 13
4.4 Communication services for local bus data exchange without DLMS ..................... 13
g N © VY Y= PP 13
442 Remote reading €XChange ... ..o 14
4.4.3 Remote programming eXChange .........cccoiuiiiiiiiii e 14
4.4.4 Point to point remote transfer exchange ..o 16
445 Broadcast remote transfer frame ..........coooiiiiiiiii 16
446 Bus initialization frame ... 16
4.4.7 Forgotten station call exchange ... 17
448  Frame fields ..o 17
449 Principle of the energy remote supply ......ccoooiiiiiiiii 18
4.410 Non-energized station preselection exchange.............ccoooiiiiiiiiiiinnenne. 19
4411 Communication exchange after preselection............ccooooviiiiiiiinnn. 20
4.4.12 Alarm fUNCHION ..o 20
4.5 Communication services for local bus data exchange with DLMS .......................... 21
4.6  Systems ManagemMENTt .. ... i e 22
Local bus data exchange without DLIMS ... 22
Bl PRYSICAl @Y O e i 22
5.1.1  Physical-62056-3-1 ProtoCOol .......c.ooiiiiiii e 22
5.1.2  Physical parameters .. ... 23
513  TimMiNg iagrams ... 25
5.1.4 Physical services and service primitives .........cc.coiiiiiiiiiii 26
5,15 State transitions ... 27
5.1.6 List and processing Of ErrOrs .......couiiiiiiiiiie e 34
5.2 Data LinK [@Yer oo 35
521 Link-62056-3-1 ProtOCOl....c.cunieiiii 35
522 Management of exchanges ... 35
5.2.3 Data Link services and service primitives ...........cocoeiiiiiiiiiiiiii, 35
524 Data Link parameters ... ... 36
525  State transitions ... 36
5.2.6 List and processing Of ErrOrs .......couiiiiiiiiiii e 41
5.3 APPHCAtiON @Y. e e 42
5.3.1  Application-62056-3-1 protoCol ........c.oeiiiiii 42
5.3.2 Application services and service primitives ..o 42
5.3.3 Application parameters ... ..o 42

SEK Svensk Elstandard



62056-3-1 © IEC:2013 -3-

5.3.4  State transitions . ... 43

5.3.5 List and processing Of ©ITOrS .....ccuuiiiiiiiiiii e 45

6 Local bus data exchange with DLMS ... 45
B.1  PRYSICAl @Y T e i 45
6.2 Data LinK [@Yer oo 46
6.2.1  LIiNK-E/D ProtOCOl ... ..ot 46

6.2.2 Management of eXChanges .........oooviiiiiiii i, 46

6.2.3 Data Link services and service primitives ..o 47

6.2.4 Data Link parameters ..o 47

6.2.5 State transitions . ... 48

6.2.6 List and processing Of ErrOrsS .......ooviiiiiiiiie e 54

6.3  APPIICAtION Ay O e 54
B.3.1  GBNEIAl . 54

6.3.2  Transport SUD-lAYer ... 54

6.3.3  Application sub-layer ... ... 54

7 Local bus data exchange with DLMS/COSEM .......ccouiiiiiiiii e 55
T MO e e 55
7.2 PRYSICAl LAYl e 55
720 GENEIAl e 55

7.2.2 Physical Parameters. ... 55

7.2.3  Speed Negotiation. . ... .. 55

7.24 E/COSEM Physical Services and service primitives ............ccooeeviiiiinneennnen. 56

7.2.5  State transSitions ... 57

7.3 Data LinK [aYer oo 65
4% TR B 1= o = - | PR 65

7.3.2 ldentification of data units..........oooi 66

7.3.3 Role of the Data Link [ayer .......ccoiiiiiiii e 66

7.3.4 Management of eXChanges .........cooiiiiiiii i, 66

7.3.5 Data Link services and service primitives ..o 66

7.3.6  Data Link parameters ... 68

7.3.7  State transitions . ... 68

T4  SUPPOIt ManAger lQYET ... 75
A 3 T O 1= TP 75

7.4.2 Initialisation of the bus..... ... 75

T.4.3  DISCOVEI SEIVICE . ettt et 76

7.4.4 Speed Negotiation. . ... 76

7.4.5 Support Manager parameters ........ccc.viiiiiiiiiii e 76

746 State transitions . ... 77

AR T I - T g F-T o Yo o = L= T TP 78
751 GONEIAI i e 78

7.52 Transport Data Units ... 78

7.5.3  State transitions ... 80

76 APPHCAtiON Layer. o 82
40 TR B 1= o = - PR 82

7.6.2 Broadcast Management ... ... 82

7.6.3 Management of EventNotifications or InformationReports.......................... 83

7.6.4  Priority Management. ... 83

7.6.5 Management of releasing Application Associations...............ccocoiiiiiL 83

8 Local bus data exchange — HardWare ..o e 83

SEK Svensk Elstandard



_4_ 62056-3-1 © IEC:2013

Tt B 1= 1Y - Y U 83

8.2 General characteriStiCs. . ... 83

8.2.1 Signal transmission at 50 KHz...........cooiiiiiii 83

8.2.2 Energy supply signal transSmiSSiON .........cciiiiiiiiiiiii e 84

8.2.3 Simple Secondary Station and multiple Secondary Station ........................ 87

8.3  BUS SPeCifiCation .. .o 88

8.3.1  General charaCteristiCS ......cuuiiiiiiii e 88

8.3.2 Cable characteristiCs .......c.oveii e 88

S TG T S AT o T P 89

8.4  MaAgNEliC PlUG .. i 90

8.4.1  FUNCLION L....oiiiiiiiiiiiiiiiiii i 90

8.4.2 Common mechanical characteristiCs..........ccoiiiiiiiiiiiiii e, 90

8.4.3 Electrical block diagram with simple plug........cc.ooiiiiii 91

8.4.4 Electrical Block Diagram with energy supply plug .......ccooooiiiiiiiiiininin, 92

8.5 Functional specifications of Primary Station transmitter (for 50 kHz signal) ........... 93

8.6  Functional specifications of Primary Station receiver (for 50 kHz signal)................ 93

8.7 Functional specification of Secondary Station transmitter (for 50 kHz signal)......... 94

8.8 Functional specifications of Secondary Station receiver (for 50 kHz signal)........... 95

Annex A (normative) Specification [anguage ...........coiiiiii i 97

Annex B (normative) Timing types and characteristics ...........coooiiiiiiiiiini e, 100

Annex C (normative) List of fatal errors.........cooi i 102

Annex D (normative) Coding the command code field of frames..............coccoiiiiiiiiininni. 103

Annex E (normative) Principle of the CRC...... ... 105

Annex F (normative) Random integer generation for response from forgotten stations ....... 106
Annex G (normative) Random number generation for authentication (profile without

DT 1Y ISP PP PP 107

Annex H (normative) Systems management implementation ................c.cooiiiiiiiiin e 108

Annex | (informative) Information about exchanges...........ccooiiii i, 109

BB O G AP Y e 113

Figure 1 — IEC 62056-3-1 communication profiles ...........cooiiiiiiiiiiiii e, 12

Figure 2 — Alarm meChaniSm. ... .. 21

Figure 3 — Exchanges in continuous operation ..........coi i 25

Figure 4 — Alarm event without any communication in progress .........ccccoceviiiiiiiiiiiieiiieieeeen 25

Figure 5 — Alarm event with a communication in progress ........cocooii it 25

Figure 6 — Signal envelope on the bUS ... 84

Figure 7 — BUS represSentation .. ... 85

Figure 8 — Power supply characteristiCSs ......vuieii e 85

Figure 9 — States associated to a session: for selected Secondary station............................ 86

Figure 10 — States associated to a session: for non-selected Secondary station ................... 86

Figure 11 — Simple and multiple Secondary stations ..........ccooiiiiiiiii 87

Figure 12 — Equivalent diagram of the test equipment...........ccoooiiiii e, 89

Figure 13 — Ferrite pot and bobbin ... 90

Figure 14 — Associated components of the magnetic plug ..........coooeiiiii 91

Figure 15 — Associated components of the energy supply plug .....cooiiiiiiiiii 92

Figure B.1 — Logical timing Y P e ..o 100

SEK Svensk Elstandard



62056-3-1 © IEC:2013 -5-

Figure B.2 — Physical timing tYPe . ... 100
Figure B.3 — Results processing for timing defined with low and high limits......................... 101
Figure B.4 — Results processing for timing defined by a nominal value ............................... 101
Figure 1.1 — Non-energized station SESSION ... ..o 109
Figure 1.2 — Remote reading and programming €XChanges ..........cocoviiiiiiiiiiiniiiniineeeeenne 110
Figure 1.3 — Bus initialization ..o e 111
Figure 1.4 — Forgotten station call exchange.........c.ooiii e 112
Table 1 — Primary Station timing ... 23
Table 2 — Secondary station timiNg ..........ooiii i 24
Table 3 — Physical services and service primitives ..........cooiiiiiiiii e 26
Table 4 — Physical-62056-3-1 state transitions: Primary station ................o.cooiiiiinnnne. 27
Table 5 — Power supply management state transitions (only for non-energized

SECONAAIY STATION) ..ottt e 29
Table 6 — Physical-62056-3-1 state transitions: Secondary station...............cc.ooin, 31
Table 7 — Meaning of the states listed in the previous tables...............oo i, 32
Table 8 — Definition of the procedures, functions and events classified in alphabetical

o o 1= S 33
Table 9 — Error summary table ... 34
Table 10 — Data Link services and service primitives .........cooviiiiiiiiiiii e 35
Table 11 — Link-62056-3-1 state transitions: Primary station ..., 36
Table 12 — Link-62056-3-1 State transitions: Secondary station................cocooiiiiiiinnen. 39
Table 13 — Meaning of the states listed in the previous tables...............ccoooiiii, 40
Table 14 — Definition of the procedures and functions classified in alphabetical order-........... 40
Table 15 — Error summary table ... 41
Table 16 — Application services and service primitives ..o 42
Table 17 — Application-62056-3-1 state transitions: Primary station ... 43
Table 18 — Application-62056-3-1 state transitions: Secondary station................................ 44
Table 19 — Meaning of the states listed in the previous tables................. . 44
Table 20 — Definition of the procedures and functions classified in alphabetical order........... 45
Table 21 — Error summary table ... ..o 45
Table 22 — Data Link services and service primitives .........cooiiiiiiiiiiiii e 47
Table 23 — Link-E/D state transitions: Primary station...............cccooiiiiiiii e, 48
Table 24 — Link-E/D state transitions: Secondary station..............cc.coiiiiiiiiiin e, 50
Table 25 — Meaning of the states listed in the previous tables...............ccooiiiii, 52
Table 26 — Definition of the procedures and functions classified in alphabetical order........... 52
Table 27 — Error summary table ... 54
Table 28 — Client_connect function definition ..., 54
Table 29 — E/COSEM Physical services and service primitives ...........ccccoeieiiiiiiiiiineeeen, 56
Table 30 — E/COSEM Physical state transitions: Primary station..............cocoooii. 57
Table 31 — Power supply management state transitions (only for non-energized

SeCONAANY STAtION) ...t e 60
Table 32 — E/COSEM Physical State transitions: Secondary station.................coooiinn. 61
Table 33 — Meaning of the states listed in the previous tables...............ccooiiiii . 63

SEK Svensk Elstandard



-6- 62056-3-1 © IEC:2013

Table 34 — Definition of the procedures, functions and events classified in alphabetical

o o 1= P 64
Table 35 — Error summary table ... ... 65
Table 36 — Data Link services and service primitives .........ccoiiiiiiiiiiiiii e 66
Table 37 — DLMS/COSEM Data Link E/D state transitions: Primary station........................... 68
Table 38 — DLMS/COSEM Link E/D state transitions: Secondary station............................... 71
Table 39 — Meaning of the states listed in the previous tables...............cooooiii . 73
Table 40 — Definition of the procedures and functions classified in alphabetical order........... 74
Table 41 — Commands managed by the Support Manager layer..........cocooiiiiiiiiii. 75
Table 42 — List of parameters ... 76
Table 43 — Support Manager layer state transitions: Primary station.....................cooo. 77
Table 44 — Support Manager layer state transitions: Secondary station................................. 77
Table 45 — Meaning of the states listed in the previous table ..., 77
Table 46 — Definition of procedures, functions and events ...........cc.cooiiiiiiiiii i, 78
Table 47 — Transport services and services primitive .........cocooiiiiiiiiii e 79
Table 48 — Transport state transitions ... ... 80
Table 49 — Meaning of the states listed in the previous table ... 81
Table 50 — Definition of the procedures and functions classified in alphabetical order-........... 82
Table 51 — Primary station transmitter: TevO and Tev1 values ..........c.ooiiiiiiiiiiiicieen, 93
Table 52 — Primary station receiver: Tev0 and Tev1 values .........ccocooviiiiiiiiiniiniee e, 94
Table 53 — Secondary station transmitter: TevO and Tev1 values ..., 94
Table 54 — Secondary station receiver: Tev0 and Tev1 values............coooveiiiiiiiiiiiiieiecee, 95
Table C.1 — FatalError error NUMDEIS ... e e 102
Table D.1 — Command codes for local bus data exchange ...........cc.ccoiiiiiiii 103
Table D.2 — Command codes with DLMS and DLMS/COSEM.........coiiiiiiiiiieeans 104
Table H. 1 — DiSCOVEIY SOIVIC .. e ittt et et et e e et e et e e aeens 108
Table H.2 — Service specCifiCation ..........oouiiiiii i 108

SEK Svensk Elstandard



62056-3-1 © IEC:2013 -9-

ELECTRICITY METERING DATA EXCHANGE -
THE DLMS/COSEM SUITE -

Part 3-1: Use of local area networks on twisted pair
with carrier signalling

1 Scope

This part of IEC 62056 describes three profiles for local bus data exchange with stations
either energized or not. For non-energized stations, the bus supplies energy for data
exchange.

Three different profiles are supported:

e base profile: this three-layer profile provides remote communication services;

NOTE This first profile has been published in IEC 61142:1993 and became known as the Euridis standard.
o profile with DLMS: this profile allows using DLMS services as specified in IEC 61334-4-41;

NOTE This second profile has been published in IEC 62056-31 Ed. 1.0:1999;

o profile with DLMS/COSEM: this profile allows using the DLMS/COSEM Application layer
and the COSEM object model as specified in IEC 62056-5-3 Ed. 1.0:— and in IEC 62056-
6-2 Ed. 1.0:— respectively.

The three profiles use the same physical layer and they are fully compatible, meaning that
devices implementing any of these profiles can be operated on the same bus.

The transmission medium is twisted pair using carrier signalling and it is known as the Euridis
Bus.

2 Normative references

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

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

IEC 62056-51:1998 Electricity Metering — Data exchange for meter reading, tariff and load
control — Part 51: Application Layer Protocols

IEC 62056-5-3 Ed. 1.0:—, Electricity metering data exchange — The DLMS/COSEM suite —
Part 5-3: DLMS/COSEM application layer

ISO/IEC 8482:1993, Information technology — Telecommunications and information exchange
between systems — Twisted pair multipoint interconnections

EIA 485 — Standard for Electrical Characteristics of Generators and Receivers for Use in
Balanced Digital Multipoint Systems
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