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PREFACE

This Standard was prepared by the Australian members of the Joint Standards
Australia/Standards New Zealand committee EL-011, Electricity Metering, to supersede
AS 1284.10.1, Electricity metering, Part 10.1: Data exchange for meter reading, tariff and load
control—Direct local data exchange via hand-held unit (HHU)—IEC standard interface. After
consultation with stakeholders in both countries, Standards Australia and Standards
New Zealand decided to develop this Standard as an Australia, rather than an
Australian/New Zealand Standard.

The objective of this Standard is to provide electricity utilities and manufacturers with
minimum requirements for hardware and protocols for local exchange of data between
electricity meters and hand-held units.

This Standard is identical with, and has been reproduced from IEC 62056-21, Ed.1.0 (2002),
Electricity metering—Data exchange for meter reading, tariff and load control
Part 21: Direct local data exchange.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number does not appear on each page of text and its identity is shown only on the cover
and title page.

(b) In the source text ‘this international standard’ should read ‘Australian Standard’.
(c) A full point should be substituted for a comma when referring to a decimal marker.
(d) Any French text on figures should be ignored.

The terms ‘normative’ and ‘informative’ are used to define the application of the annex to
which they apply. A normative annex is an integral part of a standard, whereas an informative
annex is only for information and guidance.



CONTENTS

Page

SO i 1
NoOrmative refereNCeS .. . o 1
Terms, definitions and abbreviations ... ... 2
3.1 Terms and definitions. ... ... 2
3.2 ADDreVIiatioNS ... 3
PhySiCal Properties. . .o 3
4.1 Electrical current loop interface.............oooiiii i 3
4.2 Electrical interfaceV.24/V.28 ... ..o 5
4.3  Optical INterface. .. ... 5
4.3.1 Construction of the reading head ................ccooiiiiiii 5

4.3.2 Characteristic data of the magnet....................... 6

4.3.3 Arrangement of componentsin the tariff device............................l 7

4.3.4  AlGNMENt . 7

4.3.5 Optical characteristics...........coooiiii 8
Character tranSmMISSION . .. i e 9
5.1 Type Of tranSmMiSSION .. ..o 9
5.2 TransSmMiSSION SPEEA ... 9
5.3 SIgnal QUalitY ... 9
5.4  Character format...... ..o 10
5.5 CharaCter COUE .. e 10
5.6 CharaCter SECUIITY ... e 10
Data transmission protoCOl..... ... 10
B.1  GONEIAl. 10
6.2 Calculation of the block check character ..., 10
6.3 Message definitions .. ... 11
6.3.1 RequUeSt MeSSaAge ... i 11

6.3.2 Identification MeSSage .......cooiiiii 11

6.3.3 Acknowledgement/option select message ..o 11

6.3.4 Data message (except in programming mode...........cooooiiiiiiiiiiiiiiiiiiienn, 12

6.3.5 Acknowledgement MesSSage ..o 12

6.3.6 Repeat-request MeSSage ......ooiiiiii 12

6.3.7 Programming command MeSSaAge. .........couiiniinii i 12

6.3.8 Programming command messageusing optional partial blocks .................. 12

6.3.9 Data message (programming Mode.............ccooiiiiiiiiiiiii e 12
6.3.10 Data message (programming mode) using optional partial blocks.............. 13
6.3.11 Error message (programming MoOde) ...........cooiiniiniiniiiiiiiee e 13
6.3.12 Break message (programming mode) ............coooiiiiiiiiiiiiie i 13
6.3.13 Block message (other protoCols) ..o 13
6.3.14 Explanations of message contents ... 13

6.4  CommuNICAtIoON MOES ... .. e 16
B8.4.1  Protocol Mode A . 16

B6.4.2 Protocol mode B ... 18

6.4.3  Protocol mode C ... 19

B.4.4  ProtoCol MOAE D ..o 23



6.4.5 Protocol mode E (other protocols) ..o 24
6.4.6 Entering programming mode (unknown tariff device) .........................o.l. 25
6.4.7 Partial block communication (optional, only in protocol mode C) ............... 25
B.5  SYNTAX diAGramS ... oo 29
6.5.1 Read OUt MOAE.. ... 30
6.5.2  Programming MOAe .........oooiiii 31
6.6 Data set StrUCIUIre . ... 32
Anner A (normative) Flow chart for direct local data exchange protocol, protocol mode 5
................................................................................................................................... 4
Annex B (normative) Wake-up methods for battery-operated tariff devices .......................... 36
Annex C (informative) Formatted CoOdes....... ... 38
Annex D (informative) Levels of access — system security..................coooiiii, 57
Annex E (normative) METERING HDLC protocol using protocol mode E for direct
local data eXChange . ... 58
B O ra P Y oo 62
Figure 1 — CirCUIt diagrams ... i 5
Figure 2a — Arrangement Of COMPONENES . ... .. i ittt eeaaaaaanns 5
FIgUIe 2D — DiMeNSIONS ottt 6
Figure 2 — Construction of the reading head ..., 6
Figure 3a — ConeSIiON fOrCE ... e ettt et ettt 6
FIQUIE 3D — DiMENSIONS . ettt ettt e 7
Figure 3 — Characteristic data of the magnet ..., 7
Figure 4 — View into optical port ... ..o 7
Figure 5 — Test arrangement for the transmitter.................... 8
Figure 6 — Test arrangement for the receiver................oo 9
Figure 7 — Setting up a block check character (example according to ISO/IEC 1155)............ 11
Figure 8 — Diagram protoCol MoOde A ... 17
Figure 9 — Transmission protocol for protocol mode A ... 17
Figure 10 — Diagram protocol mode B ... ... 18
Figure 11— Transmission protocol for protocol mode B ..............cooiiiiiiiiiiii 19
Figure 12 — Diagram protocol mode C .. ..o 20
Figure 13 — Transmission protocol for protocol mode C giving data readout without
acknowledgement from the HHU ... 21
Figure 14 — Transmission protocol for protocol mode C giving data readout with
confirmation of the suggested baud rate..................oi 21
Figure 15— Transmission protocol for protocol mode C giving data readout with
rejection of the suggested baud rate ... 22
Figure 16 — Transmission protocol for protocol mode C. Switching to programming
mode with acceptance of the suggested baudrate........................o 22
Figure 17 — Transmission protocol for protocol mode C. Switching to programming
mode with rejection of the suggested baudrate ........................ 23
Figure 18 — Diagram protocol mode D .. ... 23
Figure 19 — Transmission protocol for protocol mode D ..., 23
Figure 20 — Diagram for entering programming mMode ..............cooiiiiiiiiiiiiiiii e 25
Figure 21 — Example of a partial block unformatted read ...................coooiiii 27

Figure 22 — Example of a partial block formatted write...................c.coo 28



Figure 23 — Example of a partial block formatted write (with errors)...................................... 29
Figure 24 — Syntax diagrams — readout mode ...t 30
Figure 25 — Syntax diagrams — programming mode — command ................cooeeiiiiiiiiiiniinnnnn. 31
Figure 26 — Syntax diagram — programming mode — @NSWEel ...............oiiuiiiiiiiniiieiieeieeinen, 32
Figure 27 — Data set StruCtUre ... ... 32
Figure A.1 — Flow chart for direct local data exchange protocol, protocol mode C................. 34
Figure B.1 — The start sequence for battery-operated devices...............coocoviiiiiiiii, 36
Figure B.2 — Diagram for the start sequence of battery-operated devices by fast wake-

0T o 1 o o [T 37
Figure C.1 — Example of channel types .. ... 39
Figure C.2 — Register coding diagram .. ..o 42
Figure C.3 — Bit assignment for group data..............ooooiiiiiiiiii 49
Figure C.4 — Vector diagrams for quadrants 1 to IV ..., 56
Figure E.1 — Entering protocol mode E (HDLC) ... 58
Figure E.2 — Flow chart and switchover to METERING HDLC in protocol mode E................. 59
Figure E.3 — Physical layer primitives ... ... 60
Figure E.4 — Physical layer primitives, simplified example with one mode change only......... 60
Table 1 — Electrical interface ... ... e 3

Table 2 — Read, Write and EXecute COmMMaNAS. ... ... 26



Vi

NOTES



STANDARDS AUSTRALIA

Australian Standard

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

1 Scope

This part of IEC 62056 describes hardware and protocol specifications for local meter data
exchange. In such systems, a hand-held unit (HHU) or a unit with equivalent functions is
connected to a tariff device or a group of devices.

The connection can be permanent or disconnectable using an optical or electrical coupling.
An electrical interface is proposed for use with a permanent connection, or when more than
one tariff device needs to be read at one site. The optical coupler should be easily
disconnectable to enable data collection via an HHU.

The protocol permits reading and programming of tariff devices. It is designed to be
particularly suitable for the environment of electricity metering, especially as regards electrical
isolation and data security. While the protocol is well-defined, its use and application are left
to the user.

This standard is based on the reference model for communication in open systems. It is
enhanced by further elements such as an optical interface, protocol controlled baud rate
switchover, data transmission without acknowledgement of receipt. The protocol offers
several modes for implementation in the tariff device. The HHU or equivalent unit acts as a
master while the tariff device acts as a slave in protocol modes A to D. In protocol mode E,
the HHU acts as a client and the tariff device acts as a server.

As several systems are in practical use already, particular care was taken to maintain
compatibility with existing systems and/or system components and their relevant protocols.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. Members of
IEC and ISO maintain registers of currently valid International Standards.

References to international standards that are struck through in this clause are replaced by
references to Australian or Australian/New Zealand Standards that are listed immediately
thereafter and identified by shading. Any Australian or Australian/New Zealand Standard that
is identical to the International Standard it replaces is identified as such.

IEC 60050-300:2001, International Electrotechnical Vocabulary (IEV) - Electrical and
electronic measurements and measuring instruments — Part 311: General terms relating to
measurements — Part 312: General terms relating to electrical measurements — Part 313:
Types of electrical measuring instruments — Part 314: Specific terms according to the type of
instrument
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