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National foreword

This Part of BS EN 1434 has been prepared by Subcommittee CPI/30/7, and is the
English language version of EN 1434-3 : 1997, Heat meters — Paxrt 3: Data exchange
and interfaces published by the European Committee for Standardization (CEN). The
six Parts of BS EN 1434 supersede BS 7234, Parts 1, 2 and 3, which are withdrawn.

Cross-references

Publication referred to Corresponding British Standard

BS EN 60870 Telecontrol equipment and systems
Part 5: Transmission protocols

EN 60870-5-1 Section 1: 1994 Transmission frame formats

EN 60870-5-2 Section 2: 1994 Link transmission procedures

EN 60870-54 Section 4: 1994 Definition and coding of application
information elements

EN 61107 : 1992 BS EN 61107 : 1992 Data exchange for meter reading, tariff
and load control. Direct local data exchange

ISO/IEC 646 BS ISO/IEC 646 : 1991 Information technology — ISO 7-bit

coded character set for information interchange

ISO/TEC 7480 : 1991 BS ISO/IEC 7480 : 1991 Information technology —
Telecommunications and information exchange between
systems — Start/stop transmission signal quality at
DTE/DCE interfaces
BS ISO/IEC 7498-1 Information technology — Open systems
interconnection — Basic reference model

ISO/IEC 7498-1 Part 1: 1995 The basic model

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

This European standard applies to heat meters, that is to instruments intended for measuring the heat which, in a
heat-exchange circuit, is absorbed or given up by a liquid called the heat-conveying liquid. The meter indicates
heat in legal units.

Electrical safety requirements are not covered by this standard.

Part 3 specifies the data exchange between a meter and a read-out device (POINT / POINT communication). For
these applications using the optical readout head and the CL interface, the EN 61107 protocol is recommended.

Further stipulations are set out for the data communication between several meters and one master unit in a
local network (MULTI-POINT communication). This can be done with a few meters with a hand-held master unit
by using the inductive interface on the Meter-Bus (in the following called the M-Bus).

For bigger networks with up to 250 meters, a master unit with a.c. mains supply is necessary to control the
M-Bus. For these applications a protocol according to EN 60870-5 is recommended.

2 Normative references

This European Standard incorporates, by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references, the latest edition of
the publication referred to applies.

EN 60870-5-1 Telecontrol equipment and systems — Part 5: Transmission protocols —
Section 1: Transmission frame formats
(IEC 870-5-1 : 1990)

EN 60870-5-2 Telecontrol equipment and systems — Part 5: Transmission protocols —
Section 2: Link transmission procedures
(IEC 870-5-2 : 1992)

EN 60870-54 Telecontrol equipment and systems — Part 5: Transmission protocols —
Section 4: Definition and coding of application information elements
(IEC 870-54 : 1993)

EN 61107 : 1992 Data exchange for meter reading, tariff and load control. Direct local data exchange
(IEC 1107 : 1992)
ISO/EC 646 Information technology — ISO 7-bit coded character set for information interchange

ISO/MEC 7480 : 1991  Information technology — Telecommunications and information exchange between
systems — Start/stop transmission sighal quality at DTE/DCE interfaces

ISO/IEC 7498-1 Information technology — Open systems interconnection — Basic reference mode —
The basic model

3 Meter interfaces and protocols overview

Table 1. Possible combinations of hardware interfaces and protocol standards
Hardware interface type Protocol standard Protocol alternative with label on
meters only
Optical EN 61107 : 1992 EN 60870-5-1
3.2 of EN 61107 : 1992 clause 4 to 5 EN 60870-5-2
EN 60870-54
EN 60870-5-1 EN 61107 : 1992
Inductive EN 60870-5-2 clause 4 to 5
EN 60870-5-4
EN 60870-5-1 No alternative
M-Bus EN 60870-5-2
EN 60870-5-4
Current loop CL EN 61107 : 1992 EN 60870-5-1
3.1 of EN 61107 : 1992 clause 4 to 5 EN 60870-5-2
EN 60870-5-4

For both protocols EN 61107 and EN 60870-5 (see table 1), the design of layer 7 of the ISO/OSI model
(application layer) has been given an open definition. For the requirements of heat meters, layer 7 is described in
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4 Physical properties

A meter can have either no interfaces or a number of interfaces to communicate with the outside world. If a
meter has an interface in accordance with this standard, it shall fulfil at least one of the following requirements
for the physical layer.

4.1 M-Bus interface

The M-Bus can be used for ‘point to point’ or for ‘multipoint’ communication in bus systems. Annex B shows
some examples of worst case installations: one with 250 slaves connected to a 380 m wire length of normal
standard telephone cable (0,5 mm?2), the other one showing how 64 meters can be connected to 3600 m cable
length (1,5 mm?2). Both versions are applicable in any wiring topology (as tree, ring, star or line).

| — ) Receiver
—- - TV A/ S
- <>—“6—4F77'
N 7 7 | Csr
Clt
\I Transmitter
- ° * |

Figure 2. Circuit arrangements for M-Bus configuration

4.1.1 Transmission states

Only one master unit can be connected temporarily or permanently to a M-Bus. When the master unit is in its
active mode it shall provide the energy for the bus. All interfaces of the connected meters (slave units)
are passive.

— Transmission from master to slave
The master shall send the bit-information by shifting the voltage level.
At the meter terminals the levels shall be:

MARK : H =~ SPACE voltage * = 10V (but = 42 V)
SPACE : L=~=12V

— Transmission from slave to master
The slave shall send the bit information by current pulses.

MARK : L=0mA to 1,5 mA (1 unit load UL = 1,5 mA)
SPACE : H= (11 mA to 20 mA) + MARK current
— Idle mode

The master unit is active but no communication takes place.

Master unit : (MARK) voltage level H.
Meter : (MARK) current level L.
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In order to protect the master from the illusion of invalid communication caused by the sum of current variations
from up to 250 slaves, the idle current, L-level, shall not vary with master voltage, time and temperature by more
than the amounts stated below.

L=L=%0,002- L (per 1V change)
L=L< 10pnA (over 10 s)
L =L *10% (over time and temperature)

4.1.2 Internal detector level of meter receiver

All voltage levels shall be referred to the mark voltage via a maximum voltage detector. The maximum voltage
detector shall have an asymmetrical time constant. The discharge time constant shall be at least 30 times larger
than the charge time constant.

LIMIT for L= UMark — 82V
LIMIT for H= UMark — 57V

4.1.3 Galvanic isolation

The M-Bus connectors shall be galvanically separated from the housing ground. If there are additional connectors
on the meter, they shall also be galvanically separated from the M-Bus connectors. The minimum isolation
resistance shall be 1 M().

4.1.4 Polarity of M-Bus wires

The M-Bus wires shall be interchangeable on the two M-Bus connectors.

4.1.5 Worst case conditions

Voltages up to ¥ 50 V without time limits and short circuiting the M-Bus lines shall not destroy the interface
circuit. If the interface is destroyed by any external event, the meter shall work without malfunction.

4.1.6 Capacitance of M-Bus interface

The maximum input capacitance of the interface, including all protection units, shall be 0,5 nF.

4.1.7 Transmission speed
The M-Bus interface shall be designed for baud rates of 300 to 9600 Bd.

4.1.8 Startup time after power down on M-Bus
In case of power loss on the M-Bus for more than 0,1 s, the startup time shall be less than 3 s.

4.1.9 Serial resistance of meter interface

Two serial resistors (2 X Rs/2 — see figure 2) of (215 *5) Q each shall be provided to avoid the shut down of the
M-Bus in case of a short circuit in a defective interface circuit. It is also useful for detection of defective units.
4.2 Optical interface

The optical interface is used for local data readout. A hand-held unit, equipped with an optical readout head, is
temporarily connected to one meter and the data is read out one meter at a time.

The physical properties of the optical interface are defined in EN 61107.

4.3 Inductive interface

The inductive interface is used for local data readout and remote data readout in small M-Bus systems. The
mechanical dimensions are similar to those of the optical interface; therefore a hand-held unit can have a readout
head with an optical interface on the one side and an inductive interface on the other side.
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For further information, see annex D, figure D.1.

4.3.2 Inductive characteristic quantities

To fulfil the requirements of data transmission up to 2400 baud, the carrier frequency shall be > 100 kHz.
Specification of the inductive interface, secondary part:

coil: 200 turns, diameter of 0,1 mm wire.
ferrite core: initial permeability pi = 750 * 150;
flux density B (H=3000 A/m) = 450 mT, no air gap;
diameter 14 mm, height 5,3 mm.
Secondary current Voltage
mA Y
5 =12
0 =42

ST TA Ferrite
/;? coil

Bridge rectifier

for baud rates
up to 2400

Figure 4. Electronic components inside the heat meter
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The interface shall be directly connectable to the M-Bus, with the following restrictions:

— no more than three unit loads (1,56 mA) can be directly connected;

— data stream of the answer of the meter is heard by all other M-Bus members.
If there is already one inductive interface built directly into the meter housing, it is possible to connect a second
one to the M-Bus interface by adding a decoupling diode between the MBus interface and the inductive interface.

4.4 CL interface

Type of signal: 20 mA current loop (CL interface in accordance with ISO/IEC 7498-1 with galvanic
separation).
Power supply: On the meter side the interface shall be passive (type CL to ISO/IEC 7498-1). The readout

device supplies the necessary power.
Connections: Via terminals or suitable connectors.

5 Heat meter communication using the data transmission protocol of EN 61107

This protocol is used for the optical and the CL interface. Alternatively it can be used for the inductive interface,
and in this case the meter shall be marked with a label identifying the protocol. This protocol cannot be used for
the M-Bus.

The basic rules of the protocol are defined in EN 61107. Annex B of that document deals with battery operated
devices (i.e. some heat meters).

The manufacturer ID (identification) mentioned in EN 61107 (three upper case letters) is used for heat meters
using this protocol in the same manner. For heat meter suppliers using the data transmission protocol of

EN 60870-5, the EN 61107 ID is also used to calculate the ID number described in clause 6 of this document.
The formula stated in 6.6.1 shall be used (see also annex E).

5.1 Protocol modes according to EN 61107 for heat meters

EN 61107 describes various modes of operation. All main modes ‘A, ‘B’, ‘C’ and ‘D’ are allowed for heat meters.

5.2 Restrictions for heat meters

The EN 61107 protocol shall be used with some restrictions. In some cases EN 61107 offers more than one
possibility to perform the communication. For communication with heat meters, only the selection described in
the following subclauses shall be used. The selection is consistent with EN 61107.

5.2.1 Calculation of block check character

The calculation of the block check character shall always be used for the data message sent from the heat meter
to the readout device.

5.2.2 Syntax diagram

The syntax described in 5.5 of EN 61107 : 1992 shall be used for heat meters as follows:

— the wake-up message can be sent from the hand-held unit to the heat meter to activate the communication
facilities in the heat meter;

— the data message for heat meters shall start with the STX character and end with the ETX and BCC
sequence;

— the data block consists of one or more data lines;

— each data line can contain up to 78 characters and ends with a CR and LF.

5.3 Data presentation for heat meter

EN 61107 does not describe the data presentation of the data message. For users of heat meters from different
suppliers, the data coding for data readout application is defined. This data coding shall be used for all modes
(A,B,C and D) of the EN 61107 protocol. In mode C, it is only used for the submode a) ‘Data readout’. The data
coding for the other submodes, b) ‘Programming mode’ and c) ‘Supplier specific operation’, are a matter of
special agreement between supplier and user.
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5.3.1 Data set

Ident. No. ( Value * Unit )

Signal direction —

As recommended in 5.7 of EN 61107 : 1992, each data set (shown diagrammatically above) consists of:
— an identification number with the schematic structure ‘T’ . ‘UU . ‘W’ * VV’ or “T" . ‘UU . ‘W’ & ‘VV;,
— ‘C as a front boundary character for the value and unit information;
— ‘Value’ 32 printable characters maximum with the exception of ‘C, ), ¥, ¥ and ‘'". Decimal points
(not commas) shall be included where applicable;
— “F as a separator character between value and unit. This separator is not required if there are no units;
— ‘Units’ 16 printable characters maximum, with the exception of ‘C, ©)’, ¥ and ‘"
— ‘) as a rear boundary character for the value and unit information.
5.3.2 Coding of the data set identification number
Schematic structure

Number of pre-stored values; two digits.
To be used only if the following value is a stored value.

Separator; one character.
Only to be used if the following value is a stored value.
* separator if reset is triggered automatically (e.g RCR,RTC)

& separator if reset 1s done manually (e.g by push button)

Number of the tariff; one digit e.g. 1 = tariff 1; 2 = tariff 2;....9
= tariff 9.

Separator; decimal point.

Type of register; one or two digits.

Separator; decimal point.

Group code; one digit.

5.3.3 Relevant values for heat meters
Relevant values for heat meters are:

‘0’ for the identification, ‘6’ to identify a heat meter and ‘F’ to identify an error message. The code ‘9’ can be used
for manufacturer specific status information.

For additional information see E.3. DOC ume ntS
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5.3.4 Values for ‘UU’, register codes

The ‘UU’ consists of a one or two digit number to identify the measured values. The following numbers shall be
used for heat meters.

0  In connection with group code ‘0’ for identification.
The value can consist of a maximum of 20 characters.

1  Reset number (storage number), two digits 00 to 99.

4  Instantaneous power
The numerical value can consist of a maximum of six characters.

6  Peak value of instantaneous power
The numerical value can consist of a maximum of six characters.

8  Energy
The numerical value can consist of a maximum of nine characters.

10  Date and/or time of last reset
Time format can consist of a maximum of 19 characters.

26  Volume
The numerical value can consist of a maximum of nine characters.
27 Flow

The numerical value can consist of a maximum of six characters.

28  Return temperature
The numerical value can consist of a maximum five characters.

29  Flow temperature
The numerical value can consist of a maximum of five characters.

30  Temperature difference
The numerical value can consist of a maximum of six characters.

31  Operation time
Time format can consist of a maximum of 19 characters.

32  Fault time
Time format can consist of a maximum of 19 characters.

33  Peak flow rate
The numerical value can consist of a maximum of six characters.

34  Date and/or time of occurrence
Time format can consist of a maximum of 19 characters.

35  Integration time
Time format can consist of a maximum of 19 characters.

36  Date and/or time of storage
Time format can consist of a maximum of 19 characters.

The heat meter shall at least transmit the values for 0, 8 and 26.

5.3.5 Values for ‘W’, number of the tariff

The ‘W’ consists of one digit. If the heat meter has only one tariff the leading separator (decimal point) and the
digit shall be omitted. A heat meter can have up to nine tariffs (1, 2, 3,....9).

5.3.6 Use of “/&’ and VV’, for prestored values

This sequence of the data set coding is used for prestored values. The meaning of the numbers are to be agreed
between the supplier of the meter and the user.

The sequence can also be used to document the relationship between a time stamp and one or more values of
the heating process. If a heat meter stores some values at a specific time, it shall transmit the corresponding time
of storage, occurrence etc. with the same value of ‘VV'.

— “¥ is used as a leading separator if the reset of the prestored value is triggered automatically.
- ‘&’ is used as an alternative leading separator if the reset of the prestored values is done manually.
— ‘VV’ is the number of the prestored value. A heat meter can have up to 99 prestored values.

If the heat meter has no prestorage facilities the whole sequence shall be omitted.
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