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National foreword

This British Standard has been prepared by Technical Committee PEL/13 and is 
the English language version of EN 61107:1996 Data exchange for meter reading, 
tariff and load control — Direct local data exchange, published by the European 
Committee for Electrotechnical Standardization (CENELEC). It is identical with 
IEC 1107:1996 published by the International Electrotechnical Commission 
(IEC). This standard supersedes BS EN 61107:1992 which will be withdrawn 
on 1 December 1996.

A British Standard does not purport to include all the necessary provisions of a 
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

Cross-references

Publication referred to Corresponding British Standard

BS 4505 Digital data transmission
ISO 1177:1985 Part 2:1990 Character structure for start/stop and 

synchonous transmission
ISO 1745:1975 Part 1:1981 Specification for basic mode control 

procedures
ISO/IEC 7480:1991 BS ISO 7480:1991 Information technology. 

Telecommunication and information exchange between 
systems. Start-stop transmission signal quality at 
DTE/DCE interfaces
BS EN ISO/IEC 7498 Information technology. Open 
systems interconnection. Basic reference model

ISO/IEC 7498-1:1994 Part 1:1995 The basic model
ISO/IEC 7498-2:1989 Part 2:1989 Security architecture
ISO/IEC 7498-3:1989 Part 3:1989 Naming and addressing
ISO/IEC 7498-4:1989 Part 4:1989 Management framework

Summary of pages
This document comprises a front cover, an inside front cover, pages i and ii, 
the EN title page, pages 2 to 50, an inside back cover and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on 
the inside front cover.
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Foreword

The text of document 13/1090 and 1090 A/FDIS, 
future edition 2 of IEC 1107, prepared by 
IEC TC 13, Equipment for electrical energy 
measurement and load control, was submitted to 
the IEC-CENELEC parallel vote and was approved 
by CENELEC as EN 61107 on 1996-03-05.
This European Standard supersedes 
EN 61107:1992.
The following dates were fixed:

Annexes designated “normative” are part of the 
body of the standard. Annexes designated 
“informative” are given for information only. In this 
standard, annexes A and B are normative and 
annex C is informative.
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 patent concerning the 
FLAG protocol dealt with in clause 5
The IEC takes no position concerning the evidence, 
validity and scope of this patent right.
The holder of this patent right has assured the IEC 
that he is willing to negotiate licenses under 
reasonable and non-discriminatory terms and 
conditions with applicants throughout the world. In 
this respect, the statement of the holder of this 
patent right is registered with the IEC. Information 
may be obtained from:

FLAG ASSOCIATION LIMITED
Stonefield Works, Oulton Road, Stone, 
Staffordshire, ST15 0RS, United Kingdom.

Attention is drawn to the possibility that some of the 
elements of this International Standard may be the 
subject of patent rights other than those identified 
above. IEC shall not be held responsible for 
identifying any or all such patent rights.
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Introduction
Experts have the task of preparing standards by reference to ISO standards necessary for data exchanges, 
by different communication media, for automatic meter reading, tariff and load control, and consumer 
information.
The media can be either distribution line carrier, telephone (including ISDN), radio or other electrical or 
optical systems; and they may be used for local or remote data exchanges.
Meter reading and programming may be performed manually by a meter reader, or supported by means of 
a local communication system, or automatically by means of a remote communication system. Manual 
meter reading means that the reader has access to the meter and reads each register, while “supported” 
meter reading implies the use of a communication system or a local bus system and a hand-held unit 
(HHU). Fully automatic meter reading implies a remote communication system such as those involving 
distribution line carrier or telephone systems.

1 General

1.1 Scope and object
This International Standard presents hardware and protocol specifications for local systems, while 
specifications for a remote system fall within the scope of another standard.
This standard deals with direct local systems, in which a hand-held unit (HHU) is connected to one or a 
group of tariff devices. Connection can be permanent or disconnectable through an electrical or optical 
coupling. The protocol took as its basis the basic reference model for communication between open systems 
(OSI).
Considering the fact that 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.
The protocol permits the reading and programming of tariff devices. It has been designed to be particularly 
suitable for the environment of electricity metering, especially as regards electrical isolation, and software 
security. While the protocol is well-defined, its use and application is left to the user.
This standard prescribes the hardware and software preconditions which permit an exchange of data 
between a tariff device and an HHU. The connection to the HHU may be either permanent or 
disconnectable. Electrical as well as optical couplers are possible. An electrical contact is recommended for 
use with a fixed connection. The optical coupler should be easily disconnectable to enable data collection 
via an HHU. This standard incorporates parts of ISO 7498, augmented by further conditions concerning, 
for example, an optical interface, protocol controlled baud rate switchover, and data transmission without 
acknowledgment of receipt. The preparatory work took as its basis the reference model for communication 
in open systems ISO 7498.

1.2 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 listed below. Members of IEC and ISO maintain registers of currently valid International 
Standards.
ISO 646:1991, Information technology — ISO 7-bit coded character set for information interchange.
ISO 1155:1978, Information processing — Use of longitudinal parity to detect errors in information 
messages.
ISO 1177:1985, Information processing — Character structure for start/stop and synchronous 
character-oriented transmission.
ISO 1745:1975, Information processing — Basic mode control procedures for data communication systems.
ISO/IEC 7480:1991, Information technology — Telecommunications and information exchange between 
systems — Start/stop transmission signal quality at DTE/DCE interfaces.
ISO/IEC 7498-1:1994, Information technology — Open systems interconnection — Basic reference 
model: The basic model.

Full document details: BS EN 61107:1996

http://www.avadocuments.com/doc/bs-en-61107-1996
http://www.avadocuments.com/doc/bs-en-61107-1996


EN 61107:1996

4 © BSI 11-1998

ISO/IEC 7498-2:1989, Information processing systems — Open systems interconnection — Basic reference 
model — Part 2: Security architecture.
ISO/IEC 7498-3:1989, Information processing systems — Open systems interconnection — Basic reference 
model — Part 3: Naming and addressing.
ISO/IEC 7498-4:1989, Information processing systems — Open systems interconnection — Basic reference 
model — Part 4: Management framework.
ITU-T V.24:1993, List of definitions for interchange circuits between data terminal equipment (DTE) and 
data circuit-terminating equipment (DCE). Rev. 11).
ITU-T V.28:1993, Electrical characteristics for unbalanced double-current interchange circuits. Rev. 11).

2 Definitions
For the purpose of this International Standard, the following definitions apply:
2.1 
hand-held unit (HHU)
portable equipment for transferring data to or from tariff devices, or electricity meters
2.2 
local data exchange
data exchange between one or a group of tariff devices and a hand-held unit
2.3 
remote data exchange
data exchange between a data collection centre and one or a group of tariff devices via a data network
2.4 
tariff device
fixed data collection unit, normally linked or combined with an electricity meter

3 Physical properties
3.1 Electrical interface

a) Type of signal:
20 mA current loop
Absolute limits:

Table 1 — Electrical Interface

b) Power supply:
On the tariff device side the interface is passive. The HHU supplies the necessary power.
c) Connections:

1) Formerly CCITT.

Open circuit voltage: max. 30 V d.c.

Loop current: max. 30 mA

Current Send (TX) Receive (RX)

Zero, no loop current, SPACE ≤ 2,5 mA ≤ 3 mA

One, 20 mA loop current, MARK ≥ 11 mA ≥ 9 mA

Voltage drop Send (TX) Receive (RX)

One, 20 mA Loop current, MARK ≤ 2 V ≤ 3 V

Maximum open circuit voltage during operation 30 V d.c.
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Via terminals or suitable connectors. Polarity errors may prevent communication, but shall not harm 
the devices.
d) Circuit arrangements in 2-wire configuration (one slave station):

e) Circuit arrangements in 2-wire configuration (multiple slave stations):

f) Circuit arrangements in 4-wire configuration (one slave station):

Figure 1a — Circuit diagram 2-wire single-slave configuration

Figure 1b — Circuit diagram 2-wire multiple-slave configuration

Figure 1c — Circuit diagram 4-wire single-slave configuration
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g) Circuit arrangements in 4-wire configuration (multiple slave stations):

If a nominal voltage of the master station (HHU) of 26 V is assumed, eight slave stations (tariff devices) 
can be branched serially.

Figure 1d — Circuit diagram 4-wire multiple-slave configuration
Figure 1 Circuit diagrams
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3.2 Optical interface

3.2.1 Construction of the reading head

Figure 2 — Construction of the reading head
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3.2.2 Characteristic data of the magnet

Cohesion force
The cohesion force F is defined as the perpendicular pulling force measured when the magnet is positioned 
on a bright 2 mm thick deep-drawing steel plate St 12, minus the weight of the reading head itself.

Figure 3 — Characteristic data of the magnet
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3.2.3 Arrangement of components in the tariff device

3.2.4 Alignment

Although no mechanical alignment is specified, optimum data transfer is achieved (under test conditions) 
when the reading head is in the correct position (cable downwards), the infrared receiver in the tariff device 
is aligned directly opposite the infrared transmitter in the reading head, and the infrared receiver in the 
reading head is directly opposite the infrared transmitter in the tariff device.
Slight variations to this position should not affect performance significantly, but for larger variations, 
degradation of the optical characteristics may occur.

3.2.5 Optical characteristics

Wavelength
The wavelength of the radiated signals in both directions is between 800 nm and 1 000 nm (infrared).
Transmitter
The transmitter in the tariff device, as well as in the reading head, generates a signal with a radiation 
strength Ee/T over a defined reference surface (optically active area) at a distance of a1 = 10 mm (± 1 mm) 
from the surface of the tariff device or the reading head.
The following limiting values apply:

Figure 4 — View into optical port

ON-condition: 500 ≤ Ee/T ≤ 5 000 µW/cm2

OFF-condition: Ee/T ≤ 10 µW/cm2
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Receiver
A transmitter which is positioned at a distance a2 = 10 mm (± 1 mm) on the optical axis from the receiver 
in the tariff device or the reading head generates a signal with a radiation strength Ee/R over a defined 
reference surface (optically active area).
The following limiting values apply:

ON-condition: receiver definitely ON at Ee/R ≥ 200 µW/cm2

OFF-condition: receiver definitely OFF at Ee/R ≤ 20 µW/cm2

Figure 5 — Test arrangement for the transmitter

Figure 6 — Test arrangement for the receiver
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Environmental lighting condition
The optical path (data transmission) shall not be affected by surrounding light with an intensity of up 
to 16 000 lux (light composition comparable with daylight, including fluorescent light).
Environmental temperature condition
The reference temperature is 23 °C ± 2 °C.

3.2.6 Electrical characteristics of the reading head

The reading head permits the transmission of data to and from communications facilities which have 
available a TTL interface or a standard interface according to ITU-T V.24/V.28.

Operating and limiting data
Signal levels

NOTE TTL levels are inverted with respect to conventional usage.
Transmission speed
The maximum transmitting speed shall be at least 2 400 Bd.
Operating voltage
The operating voltage for the reading head shall be provided by the HHU or other device to which it is 
attached. The preferred value is + 5 V d.c.

4 Character transmission
4.1 Type of transmission

Asynchronous serial bit (Start — Stop) transmission according to ISO 1177, half-duplex.

Figure 7 — Electrical characteristics

OFF-condition ON-condition
Binary 1 Binary 0
MARK (quiescent state) SPACE
Light indication off Light indication on
< – 3 V (V.28) > + 3 V (V.28)
≤ 0,8 V (as TTL input) ≥ 2 V (as TTL input)
– 0,5 V to 0,4 V (as TTL output) 2,4 V to Vp (as TTL output)
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4.2 Transmission speed

Initial baud rate — 300
Standard baud rates — 300, 600, 1 200, 2 400, 4 800, 9 600
Special baud rate — as desired.
NOTE The maximum speed may be limited by the reading head or the optical port in the tariff device.

4.3 Signal quality

According to ISO/IEC 7480:
— Category 1 for the transmitter;
— Category A for the receiver.

4.4 Character format

Character format to ISO 1177
(1 start bit, 7 data bits, 1 parity bit, 1 stop bit).

4.5 Character code

Character code according to ISO 646, international reference version. For local use, a national replacement 
code can be used.

4.6 Character security

With parity bit, even parity according to ISO 1177.

5 Data transmission protocol
5.1 General

The data transmission protocol consists of four alternative modes of operation (modes A, B, C, D). All modes 
offer the provision of automatic data readout. In addition, modes A, B and C allow for programming of the 
tariff device. The data exchange is a subset of the basic mode control procedures, ISO 1745.
Communication in modes A, B and C is bidirectional and is initiated by the transmission of a request 
message to the tariff device. Communication in mode D is uni-directional, with signals flowing from the 
tariff device only. In mode D, transmission is initiated by operating a push button or other sensor on the 
tariff device.
The mode being used by the tariff device is indicated by the baud rate identification character in the 
identification message from the tariff device.

5.2 Calculation of the block check character

The readout of data may be performed without block check character. Whenever used, the block check 
character shall comply with ISO 1155.
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NOTE The scope of the block check character BCC is as specified in ISO 1745, and is from the character immediately following the 
first SOH or STX character detected up to and including the ETX character which terminates the message. The calculated BCC is 
placed immediately following the ETX.

Figure 8 — Setting up a block check character (example according to ISO 1155)
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