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LSB Least Significant Byte
MSB Most Significant Byte
LSW Least Significant Word
MSW Most Significant Word
CRC Cyclic Redundancy Check
OxHH Hexadecimal number HH
NKS Decimal places

Change history

Version | Items changed Date
1.0 First release 28.09.2006
1.1 Name and interface variants changed 01.12.2006
1.2 Chapter 3.4 volume test added 23.03.2007
Chapter 2.5.1 Link Layer added
References
[EN1434] Heat meter standard EN1434, Parts 1-6, 02/2003
[PTB-A] PTB-A 50.7-1, "Software requirements for test equipment and additional equipment as
per PTB-A 50.7", Appendix 1, 04/2002
[(MBApp] M-Bus, "Dedicated Application Layer", Prof. Dr. H. Ziegler, 02/2001 (W4B160201.doc)
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Interfaces

The meteris equipped with various interfaces as follows:

Interface Communication | Priority Remarks
IrDA optical bidirectional 1 high In all variants
ZVEI optical bidirectional 2 In all variants
M-Bus bidirectional 3 M-Bus or M-Bus/pulse variant
L-Bus bidirectional 4 low L-Bus/pulse variant
Pulse unidirectional adjustable M-Bus/pulse variant
or L-Bus/pulse variant

Four communication interfaces can be used for non-reactive communication with the meter, data
readout and parametrization. The pulse interface is only designed for output of unidirectional decadic

volume pulses.

As only one interface can be active at any one time, they are processed according to priority, but any
communication already in progress is always completed first.

2 Communication

—

2.1

M-Bus / L-Bus

The M-Bus interface is bidirectional as per CEN TC 176 (or heat meter standard DIN EN 1434-3).

The two transmission speeds 2400 bauds and 300 bauds are supported. The meter is equipped with
automatic baud rate detection and operates with the following parameters:

« 8 data bits
* even parity
« 1 stop bit

The L-Bus interface uses the same protocol as the M-Bus interface and differs only in the electrical

characteristics;

» 3.2V bus voltage

*  no potential separation
* no power supply for the meter (slave) via the bus
» buslength < 10 m

* max. 8 slaves on one bus

Connection set-u

p:

After connection to the M-Bus, max. 590 ms must elapse before reliable communication is possible. A
wait time of at least 590 ms must therefore be observed between connection to the M-Bus and the
start of communication.

2.2 ZVEI

The ZVEI optical interface operates with the following parameters:
«  Physical Layer: ZVEI with MUX LED; reduced optical characteristics
+ Setting up contact: as per EN601107
« Scan frequency 0.5 Hz
« 2400 bauds

« 8 data bits
» Even parity
+ 1 stop bit

+ Link Layer: M-Bus EN1434-3

*+ Application Layer: M-Bus EN1434-3

/ e
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Connection set-up:

To avoid excessively loading the power consumption of the meter, ZVEI communication can only take
place with an interface that has been previously opened. This requires a wake-up sequence for byte
0x55 of 2.2+/-0.1 seconds at 2400 bauds with 8 data bits, No parity and 1 stop bit *. The interface of
the meter is ready to receive for 3 seconds after the end of the wake-up sequence. The interface also
remains ready to receive for 3 more seconds after the end of each communication.

The protocol is equivalent to the M-Bus/L-Bus protocol as per EN 1434-3.

2.3 IrDA
* The Physical Layer corresponds to Infrared Data Association® for timing, bit and byte
structure.
*  Reduced optical characteristics; range approx. 6 cm with commercially available IrDA optical
probes
Setting up contact: scan frequency 0.5 Hz, wake-up signal 0x00
9600 bauds
8 data bits
Even parity
1 stop bit
* Link Layer: Diehl Metering-specific (see below)
+ Application Layer: Based on M-Bus EN1434-3

Like the ZVEI interface, the IrDA interface also requires a wake-up sequence. The higher scan
frequency in this case results in a wake-up sequence with byte 0x00 of 0.6 +/-0.1 seconds for the
same interface parameters (9600 bauds, 8,e,1), but the IrDA interface operates with a different Link
Layer, which is explained below. The Application Layer is largely identical to the M-Bus Application
Layer, so that the same routines can be used here (see below). The faster baud rate and the more
efficient Link Layer provides a clear speed advantage over ZVEI or M-/L-Bus communication.

2.4  Link & Application Layer M-Bus/L -Bus/ZVEI

The following services are supported:

Name C-field CI-field Description Response
SND_NKE 0x40 - Communication Reset OxE5
SND_UD 0x53/0x73 Send Data
0x51 Model OxE5
0x52 Selection OXE5
only if A-field = OxFD
REQ UD1 Ox5A - Request class 1 data, time-critical | OxE5
data.

(Alarm protocol not implemented,
instead response 0xE5 = no time-
critical data, no alarm)

REQ_UD2 0x7B / Ox5B |- Request class 2 data Variable response
as per Application
Reset

RSP_UD 0x08 0x72 Variable response mode 1

A wake-up sequence of 2.2+/-0.1 seconds 2400 bauds 8.,e,1 (with parity bit) can also swit¢h t\hbl’tr’et"er to'ready to receive. The
interface is then ready to receive between 1..3 seconds. g - —
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2.4.1 SND_NKE -> E5h

Byte no. Value Meaning / description

10h 1st start character

40h C-field (SND_NKE)

A A-field: M-Bus primary address of meter (standard: 0)
CHK  Checksum

16h Stop character

» Deselection

»  Acknowledge with E5h

U hWN =

2.4.2 SND_UD -> E5h
All telegrams conform to the following structure and are acknowledged by the single character E5h if
the telegram is received correctly.

Service:
SND_UD
Byte no. Value Meaning / description
1 68h 1st start character
2 Len Long field
3 Len Long field
4 68h 2nd start character
5 53h/73h C-field
6 A A-field (network layer)
7..n DataSNDMBus See Appendix
n+1 Checksum Checksum
n.2 16h Stop character

The following telegrams are supported:
»  M-Bus selection
Application Reset
Set M-Bus primary address
Set M-Bus identification number (secondary address)
Set new due date
Change pulse value 1 or 2
Diehl Metering-specific functions

These telegrams are activated by the “DataSNDMBus” field and are described in the Appendix under
“User Data”.

2.4.3 REQ_UD2-> RSP_UD
Byte no. Value Meaning / description

10h 1st start character
5bh/7bh  C-field (REQ_UD2)
AA A-field: M-Bus primary address of meter (standard: 0)

CHK Checksum
16h Stop character

UdhWN =

{ 7
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Service: RSP_UD
Byte no. Value

1 68h 1st start character
2 Len Long field
3 Len Long field
4 68h 2nd start character
5 @ C-field
6 A A-field: M-Bus primary address of meter (standard: 0)
7 0x72 CI-field, variable response, fixed header 12 bytes
8 IdentNum M-Bus device identification number 8-digit BCD
9 IdentNum ditto
10 IdentNum ditto
11 IdentNum ditto
12 manufacture ID Manufacturer’s ID
13 manufacture ID e.g. 0x2324 = “HYD"
14 generation of meter Software ID = 0x49
15 device type Medium (hot water 0x06, cold water = 0x07)
16 access number Access counter
17 status M-Bus status byte
18 signature 0x00 unencrypted
19 signature 0x00 unencrypted
20..n DataRSPMBus As per Application Reset response telegram; see Appendix
n+1  Checksum Checksum
n+2  16h Stop character

Meaning / description

The “DataRSPMBus” field represents the alternative telegrams depending on Application Reset +
subcode. The following subcodes are defined:

o 0x10 standard response (user billing)

o 0x20 enhanced response (simple billing)

o 0xb0 proprietary RAM response (manufacturing)
o Oxbl proprietary RAM response (manufacturing)

The content of the individual telegrams is described in the Appendix under “Application Reset”.,

Unsupported subcodes are treated as an application subcode 0x10.

24.5

1,
2.
3.

General Communication Flow

Optional: SND_NKE -> Communication Reset

Optional SND_UD (e.g.

Application Reset 0x10) -> set response

REQ_UD2 -> request response
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2.5 Link & Application Layer IrDA

2.5.1 Link Layer

The IrDA Link Layer is Diehl Metering-specific and supports contact set-up (similar to ZVEI).
Wake-up header 0x00 with or without directly attached telegram.

The IrDA optical interface is ready to receive for another three seconds after communication.

The following Link Layer is implemented:

SYNC |BOF [LEN C DATA |FCS EOF
8 bits |8 bits | 32 bits 8 bits 16 bits 8 bits
L-field .
L-fieid repeated variable LSByte | MSByte
LSByte |MSByte |LSByte [MSByte

SYNC Synchronization character for brightness adjustment = 00h

BOF Beginning Of Frame = start character = BFh; the receiver checks this for correctness

LEN Length = 2 identical long fields of 16 bits: Number of following bytes from C to DATA
inclusive, i.e. all bytes in the DATA field + 1; the receiver checks that the two long fields
are identical

C Control field = control characters

DATA Data container for higher level protocol layers

FCS Frame Check Sequence = checksum as per CCITT CRC (see next section); the CRC

checksum is calculated from LEN to the last byte of the data (DATA), i.e. excluding FCS.
EOF End Of Frame = stop character = Efh; the receiver checks this for correctness
2.5.1.1C-Field

The C-field contains the 1-bit sequence number and a Link Layer function code:

B, | B¢ | Bs | Bs [B:s| B, [Bs] B

1 Primary to secondary station (action)
PRM| FCB | FCV | DFC Function
0 Secondary to primary station (reaction)

FCB Frame Count Bit

FCV Frame Count Valid 0 = FCB is invalid and not to be evaluated
1 = FCB is valid and to be evaluated

DFC Data Flow Control 0 = more messages will be accepted
1 = more messages will cause an overflow

PRM  Primary Message 0 = message from the responding (secondary) station
1 = message from the initiating (primary) station

The primary station is the station that initiates communication. In the case of IrDA communication,
communication is initiated by a wake-up sequence. The response to the optical wake-up therefore
comes from the secondary station.

_Selte 8 von 19,
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The FCB provides an ACK/NACK mechanism. This can take place implicitly during the mutual
transmission of data or explicitly through dataless messages. The FCV signals whether or not the FCB
is to be evaluated. FCV = 1 for data transmission with the C-fields for SETUP(Link Parameter),
SEND(No Data) and SEND(Data). For C-fields for resetting (RESET) and ending (STOP)
communication, FCV = 0 and FCB is undefined. If communication is buffered, the DFC bit provides
data flow control.

The 4 bits of the function field are assigned as follows:

Dec. |Hex| Message type Service (PRM = 1, primary station)

0 0 |RESET Reaction as after WAKE-UP

1 1 | SEND(No Data) Send without data as ACK/NACK. Can be used to implement
REQUEST — RESPOND procedures. The information for positive
acknowledge or negative acknowledge is provided by the FCB.
(See status diagram)

2 2 | SEND(Data) Send message of variable length with simultaneous ACK/NACK of a
previously received message. The information for positive
acknowledge or negative acknowledge is provided by the FCB.
(See status diagram)

3-15 | 3-E Reserved
Dec. | Hex| Message type Service (PRM = 0, secondary station)
0 0 |SETUP(Link Response after WAKE-UP and RESET (optional). This response can
Parameter) be sent by devices that would like to change their baud rate after

the IrDA wake-up

1 1 |SEND(No Data) Send without data as ACK/NACK. Can be used to implement
REQUEST — RESPOND procedures. The information for positive
acknowledge or negative acknowledge is provided by the FCB.
(See status diagram)

2 2 | SEND(Data) Send message of variable length with simultaneous ACK/NACK of a
previously received message. The information for positive
acknowledge or negative acknowledge is provided by the FCB.
(See status diagram)

3-15 | 3-F Reserved

2.5.1.2CCITT-CRC 16-Bit Cyclic Redundancy Check
Generator polynom: X6 + X2 + X5+ 1

Initialization with Oxffff, then invert bits.

2.5.2 Application Layer

The Application Layer comprises the above-mentioned DATA field.

The “"DataSNDMBus” and “DataRSPMBus” fields are identical with the M-/L-Bus/ZVEI protocol, which is
described in the Appendix.
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2.5.2.1 Wake-up Header 0x00

Service: SEND (DATA)
Byte no. Value Meaning / description
1 00h Synchronization character (for bit synchronization
and brightness adjustment)
2 BFh Start character BOF (for byte synchronization and
as start marker)
3 LenLo 16-bit long field low byte
4 LenHi 16-bit long field high byte (max. length 4095
bytes)
5 LenLo 16-bit repeated long field low byte
6 LenHi 16-bit repeated long field high byte (max. length
4095 bytes)
7 OxA2/0xE2/0xA1/0xE1 C-field IrDA Link Layer
8 AppSel = 0x02 Application Layer Selection (M-BUS=0x02)
9..n DataSNDMBus See Appendix “User Data”
n+1 CRCLo CCITT CRC low byte
n+2 CRCHi CRC over bytes 3ton
| n+3 EFh Stop character, EOF
Service: SEND(DATA) — response to wake-up header 0x00
Byte no.Value Meaning / description
Synchronization character (for bit synchronization and brightness
1 00h adjustment)
2 BFh Start character BOF (for byte synchronization and as start marker)
3 Lenlo 16-bit long field low byte
4 LenHi 16-bit long field high byte (max. length 4095 bytes)
5 LenlLo 16-bit repeated long field low byte
6 LenHi 16-bit repeated long field high byte (max. length 4095 bytes)
7 C Control byte for Link Layer = response to wake-up + parameters
8  AppSel Application Layer Selection: M-BUS 0x02
9 0x72 CI field (as M-Bus), variable response, fixed header
10 IdentNum M-Bus device identification number 8-digit BCD
11 IdentNum ditto
12 IdentNum ditto
13 IdentNum ditto

14  manufacture ID Manufacturer’s ID
15 manufacture ID e.g. 0x2324 = “HYD”
16  generation of meter Software ID (generation of meter) thd.

17  device type Medium (forward 0xOc, return = 0x04, climate = Oxcd)
18  access number Access counter
19  status Status byte
20 signature 0x00 unencrypted
21  signature 0x00 unencrypted
22..n DataRSPMBus See Appendix “Application Reset”
n+1 CRClo CCITT CRC low byte
n+2 CRCHi Create CRC with bytes n+2 up to and incl. n + 28‘LenHi + LenLo
n+3 EFh Stop character, EOF

STte 10Vor 19
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3.1 Status Byte

Bit Description Use

0 Reserved -

1 Reserved =

2 Power low -

3 Permanent error C-1

4 Temporary error F-4, F-5

5 Proprietary *1)

6 Proprietary *1)

7 Proprietary *1)

Error C-1 F-4 F-5

Proprietary bit 5, 6, 7 0,0,0 |1,0,0 |1,0,
1

C-1: Inconsistent memory

F-5: Communication limit of ZVEI/IRDA/L-BUS reached, no more communication possible over these
interfaces

F-4: Volume sensor defective

3.2  Special Codes in Values

The character “B” stands for “F”

The character "D” stands for space

The character “F” stands for “-” sign

Example: BF4D : “F-4"”
F0023 : “-0023"

3.3 User Data

3.3.1 M-Bus Selection / Secondary Address

7 52h CI-field: selection of slave, mode 1

8 IdentNum M-Bus device identification number 8-digit BCD
9 IdentNum ditto

10 IdentNum ditto

11 IdentNum ditto

12 manufacture ID Manufacturer’s ID

13 manufacture ID e.g. 0x2324 = “HYD"

14 generation of meter Software ID = tbd.

15 device type

Secondary addressing is based on the system of dynamic assignment of the primary address 0xFD,
This assignment of which meter is to respond to the primary address OxFD is made using a selection
telegram to the primary address 0xFD. A selection already made can be cancelled using a stop filter or
a deselection telegram (SND_NKE).
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Selection
Request telegram Response

68 OB 0B 68 53 FD 52
NN NN NN NN HH HH ID MM
CS 16 E5 (only if filter matches)

Structure of filter:

4 bytes IdentNum (MbusID)) NN OxF  digit joker

2 bytes HST (manufacturer’s ID) HH OxFF byte joker

1 byte ID (software ID 0x29) ID OxFF joker

1 byte device type MM OxFF joker
Deselection

Request telegram Response

1040 FD CS 16 E5

After selection, the meter behaves as if it had the primary address OxFD and can therefore be
operated via the primary address 0xFD.

3.3.2 Application Reset

Byte no. Value Meaning / description
7 50h CI-field = Application Reset
8 SC Subcode:

0x10: standard response (user billing)
0x20: enhanced response (simple billing)
Oxb0: RAM response 0x200-0x2ec

Oxbl: RAM response 0x2ec-0x3d8

*) 0x200-0x400 for IrDA after AppReset 0xb0/0xb1

Non-implemented subcodes are ignored and result in the standard response as output,
likewise Application Reset without subcode.

Once a telegram has been set, it can be requested with REQ_UD2.

Different response telegrams can be set for IrDA and ZVEI/M-Bus/L-Bus, but to obtain the desired
data it is recommended that a corresponding Application Reset is always sent before requesting a
non-standard response.

3.3.3 Set M-Bus Primary Address

Byte no. Value Meaning / description
7 51h Cl-field: data send mode 1
8 01h VDB1
9 7Ah VDB2
10 AA New primary address

Example (address 233): 0x68 0x06 0x06 0x68 0x53 OXFE 0x51 0x01 0x7A OXE9 0x06 Ox16

Seite 12 von 19
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Caution: If the telegram does not contain the address value to be set (OXES in this case), a random
value (which happens to be in the communication register of the processor) is used as primary
address.

3.3.4 Set M-Bus Identification Number

Byte no. Value Meaning / description
7 5ih Cl-field: data send mode 1
8 Och VDB1: DIF 4-byte BCD
9 79h VDB2: enhanced identification

10 IdentNum  M-Bus device identification humber 8-digit BCD
11 IdentNum  ditto
12 IdentNum  ditto
13 IdentNum  ditto

Caution: If the telegram does not contain the address value to be set (OXE9 in this case), a random
value (which happens to be in the communication register of the processor) is used as primary
address.

3.3.5 Set New Due Date

Byte no. Value Meaning / description
7 51h CI-field: data send mode 1
8 42h VDB1: DIF, StorageNo. 1, 16 bits, tariff 0
9 ECh VDB2: Time Point Date, type G
10 7Eh VDB3: VIFE, future value
11 VDB3 New next due date, data type G
12 VDB4 New next due date, data type G

VDB3 and VDB4 are used as new next due date (data type G).
Example: New due date (in this case 31.12.03, data type G):

SND_UD with CI=0x51, A=0xE9=233
68 08 08 68 53 E9 51 42 EC 7E 7F 0C C4 16

Caution: If the telegram does not contain the due date to be set or only a part (0x7F 0x0C in this
case), a random value (which happens to be in the communication register of the processor) is used
as next due date. The validity of the next due date is not checked either.

3.3.6 Set Pulse Value 1

Byte no. Value Meaning / description
7 51h CI-field: data send mode 1
8 0ah DIF: 2-byte BCD

VIF: pulse resolution; dependent on the number of decimal places
(NKS) indicated in the main display:

ONKS: 0x94
1INKS: 0x93
2NKS: 0x92
9 PA 3NKS: 0x91
VIFE: increment per output pulse on output channel #0 (pulse
10 2ah value 1)
11 VDB1 Pulse value BCD LSB
12 VDB2 Pulse value BCD MSB

Valid settings for the puise value are 1, 10, 100 and 1000
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Byte no. Value Meaning / description
7 51h Cl-field: data send mode 1
8 Oah DIF: 2-byte BCD
VIF: pulse resolution; dependent on the number of decimal places
(NKS) indicated in the main display:
ONKS: 0x94
INKS: 0x93
2NKS: 0x92
9 PA 3NKS: 0x91
VIFE: increment per output pulse on output channel #1 (pulse
10 2bh value 2)
11 VDB1 Pulse value BDC LSB
12 VDB2 Pulse value BCD MSB

Valid settings for the pulse value are 1, 10, 100 and 1000

3.3.8 Diehl Metering-specific Functions

Byte no. Value Meaning / description
7 51h CI-field: data send mode 1
8 Ofh VDB1: DIF 4-byte BCD
9 CMD Command
10 Datal Optional: Manufacturer’s data depending on
command
11 Data2 Optional: Manufacturer’s data depending on
command
The following functions are implemented that can be executed in the field: - B
CMD Meaning Parameters
0x00 No function
0x01 Reserved
0x02 Start volume
calibration
0x03 Stop volume calibration
0x04 Reserved |
0x05 Reserved
0x06 Reserved
0x0b Display on/off |1st byte = 0 => off
(permanently on, \1st byte <> 0 => on
otherwise switches off
after approx. 4 |
minutes) ‘
0x0c Set pulse mode 1st byte
Bit 0: pulse output 1: forward pulses; pulse
output 2: return pulses
Bit 1: pulse output 1: forward and return pulses;
pulse output 2: direction indication
Bit 2: pulse output 1: forward pulses; pulse
loutput 2: no output
Bit 3: pulse output 1: forward pulses; pulse
output 2: forward pulses
Bit 7: 1 = all pulses off
0x09 Reserved |
0x0a Reserved |
0x0b..0xff Reserved | Bl
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3.3.8 Standard Response Application Reset 0x10

The VIFs refer to an example meter with m3 configuration and 3 decimal places

Byte Variable Data Blocks (VDB) = DataRSPMBus

Offset

1 |Current accumulated |DIFVolume 0x0c = current value, 8-digit BCD
total volume

2 VIFVolume e.g. 0x13 = volume in litres

3 Value record 1 Accumulated total volume

4 Value record 1 Accumulated total volume

5 Value record 1 Accumulated total volume

6 Value record 1 Accumulated total volume

7  |Current accumulated |DIFVolumeE 0x8c = current value, 8-digit BCD
high-resolution
volume

8 DIFETarif1 0x10 = tariff 1

9 VIFVolume e.g. Ox11 = volume in ml

10 Value record 2 Accumulated high-resolution volume

11 Value record 2 Accumulated high-resolution volume

12 Value record 2 Accumulated high-resolution volume

13 Value record 2 Accumulated high-resolution volume

14 |Current flow rate DIFFlow 0x0b = current value, 6-digit BCD

15 VIFFlow e.g. 0x3c = flow rate in I/h

16 Value record 3 Instantaneous flow rate

17 Value record 3 Instantaneous flow rate

18 Value record 3 Instantaneous flow rate

19 |Current accumulated |DIFVolumeE 0x8c = current value, 8-digit BCD
forward volume

20 DIFETarif2 0x20 = tariff 2

21 VIFVolume e.g. 0x13 = volume in litres

22 Value record 4 Accumulated forward volume

23 Value record 4 Accumulated forward volume

24 Value record 4 Accumulated forward volume

25 Value record 4 Accumulated forward volume

26 |[Current accumulated|DIFVolumeE 0x8c = current value, 8-digit BCD
return volume

27 DIFETarif3 0x30 = tariff 3

28 VIFVolume e.g. 0x13 = volume in litres

29 Value record 5 Accumulated return volume

30 Value record 5 Accumulated return volume

31 Value record 5 Accumulated return volume

32 Value record 5 Accumulated return volume

33 |Current time / date |DIFInt32 0x04 = current value, 32-bit integer

34 VIFDateTime 0Ox6d = time, time and date, data type F

35 Value record 6 Current time and date

36 Value record 6 Current time and date

37 Value record 6 Current time and date

38 Value record 6 Current time and date

39 [Due date volume DIFDueDateValue Ox4c = memory number 1, 8-digit BCD

40 VIFVolume 0x13 = volume (here in 1073 1)

41 Value record 7 Due date volume

42 Value record 7 Due date volume

43

Value record 7

Due date volume
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44 Value record 7 Due date volume

45 |Due date DIFDueDate 0x42 = memory number 1, 16-bit integer
46 VIFDate Ox6¢ = time only date, data type G

47 Value record 8 Due date

48 Value record 8 Due date

49 |Next due date DIFNextDueDate 0x42 = memory number 1, 16-bit integer
50 VIFNextDate Oxec = time only date, data type G, VIFE follows
51 VIFEFuture 0x7e = next value

52 Value record 9 Next due date main energy

53 Value record 9 Next due date main energy

54 |Pulse value 1 DIFPulsel Ox0a = current value, 4-digit BCD

55 VIFPulseE (0x91) = volume (here in 10 ml)

56 VIFEPuisel 0x2a = pulse output 1 (channel #0)

57 Value record 10 Puise value 1

58 Value record 10 Pulse value 1

59 [Pulse value 2 DIFPulse2 Ox0a = current value, 4-digit BCD

60 VIFPulseE (0x91) = volume (here in 10 ml)

61 VIFEPulse2 0x2b = pulse output 2 (channel #1)

62 Value record 11 Pulse value 2

63 Value record 11 Pulse value 2

3.3.9 Enhanced Response Application Reset 0x20
The VIFs refer to an example meter with m2 configuration and 3 decimal places

Byte Variable Data Blocks (VDB) = DataRSPMBus
Offset

1 Due date volume DIFDueDateValue Ox4c = memory number 1, 8-digit BCD

2 VIFVolume 0x13 = volume (here in 1073 )

8 Value record 7 Due date volume

4 Value record 7 Due date volume

5 Value record 7 Due date volume

6 Value record 7 Due date volume

7 Due date DIFDueDate 0x42 = memory number 1, 16-bit integer

8 VIFDate Ox6c = time only date, data type G

9 Value record 8 Due date

10 Value record 8 Due date

11 Next due date DIFNextDueDate 0x42 = memory number 1, 16-bit integer

12 VIFNextDate Oxec = time only date, data type G, VIFE follows

13 VIFEFuture 0x7e = next value

14 Value record 9 Next due date main energy

15 Value record 9 Next due date main energy

16 Proprietary DIFManufacture OxO0f = start manufacturer-specific data until end

17 History Value Monthly value 1, latest value (from previous
month)

18 Value Monthly value 1, latest value (from previous
month)

19 Value Monthly value 1, latest value (from previous
month)

20 Value Monthly value 1, latest value (from previous
month)

21 Value Monthly value 2

22 Value Monthly value 2

23 Value Monthly value 2

24 Value Monthly value 2




25
26
27
28

30
31
32
33
34
35
36
37
38
39
40
41
42
43

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

68
69
70
71
72
73
74
75
76
77
78
79

Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value

Monthly value 3
Monthly value 3
Monthly value 3
Monthly value 3
Monthly value 4
Monthly value 4
Monthly value 4
Monthly value 4
Monthly value 5
Monthly value 5
Monthly value 5
Monthly value 5
Monthly value 6
Monthly value 6
Monthly value 6
Monthly value 6
Monthly value 7
Monthly value 7
Monthly value 7
Monthly value 7
Monthly value 8
Monthly value 8
Monthly value 8
Monthly value 8
Monthly value 9
Monthly value 9
Monthly value 9
Monthly value 9
Monthly value 10
Monthly value 10
Monthly value 10
Monthly value 10
Monthly value 11
Monthly value 11
Monthly value 11
Monthly value 11
Monthly value 12
Monthly value 12
Monthly value 12
Monthly value 12
Monthly value 13
Monthly value 13
Monthly value 13
Monthly value 13
Monthly value 14
Monthly value 14
Monthly value 14
Monthly value 14
Monthly value 15
Monthly value 15
Monthly value 15
Monthly value 15
Monthly value 16
Monthly value 16
Monthly value 16
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80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

125
126

127
128
129
130
131

Error log

Special values

Firmware

Catalogue ID
M-Bus primary address

Status
Control

Duplex Modes
Protection

Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
SWVersionMain
SWVersionSub
SWVersionPatch
SWVersionEich

SWVersionNichtEich

Value
Value

Value
Value
Value
Value
Value

o)
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Monthly value 16

Monthly value 17

Monthly value 17

Monthly value 17

Monthly value 17

Monthly value 18 (oldest value)
Monthly value 18 (oldest value)
Monthly value 18 (oldest value)
Monthly value 18 (oldest value)
Error log, byte 1

Error log, byte 2

Error log, byte 3

Error log, byte 4

Error log, byte 5

Error log, byte 6

Error log, byte 7

Error log, byte 8

Error log, byte 9

Error log, byte 10

Error log, byte 11

Error log, byte 12

Error log, byte 13

Error log, byte 14

Error log, byte 15

Error log, byte 16

Error log, byte 17

Error log, byte 18

Error log, byte 19

Error log, byte 20

Error log, byte 21

HY serial number, LSD

HY serial number

HY serial number

HY serial number, MSD
Production date

Production date

Calibration accumulator
Calibration accumulator
Calibration accumulator
Calibration accumulator
Firmware version, byte 1
Firmware version, byte 2
Firmware version, byte 3
Firmware version, byte 4 — subject to calibration
Firmware version, byte 5 — not subject to
calibration

Catalogue ID, 1 byte

M-Bus primary address

Meter status byte
Control byte 0
Control byte 1
Control byte 2
Protection

2

MHdopmauusaTa e 3annuyeHa cbrm. un.2 u
un.4 ot 33514
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3.4 Volume test
The following procedure is required for the automatic start/stop volume test:

1.) Install and flush the meter, then stop the water flow.

2.) Start volume calibration command: 0x2
Example IrDA: 00 BF 05 00 05 00 A2 02 51 OF 02 83 8F EF acknowledge: standard response
Example M-Bus/ZVEI: 68 05 05 68 53 FE 51 OF 02 B3 16 acknowledge: ESh

3.) Set test volume with test flow

4.) Stop volume calibration command: 0x3
Example IrDA: 00 BF 05 00 05 00 A2 02 51 OF 03 0A 9E EF acknowledge: standard response
Example M-Bus/ZVEI: 68 05 05 68 53 FE 51 OF 03 B4 16 acknowledge: E5h

5.) Read test volume from display or request by communication. The display is switched off at the
next date change.

For requesting the test volume by communication, the meter must be read using the following
command:

IrDA SEND(DATA): 00 BF 09 00 09 00 A2 02 51 OF 07 04 00 BE 02 Al BC EF
RSP: 00 BF 16 00 16 00 62 02 72 18 11 80 33 24 23 49 0719 00 00 00 OF BE 02 36 88 35 00 3F 11

EF

M-Bus/ZVEI SND_DU: 68 09 09 68 53 FE 51 OF 07 04 00 BE 02 7C 16
RSP: E5
M-Bus/ZVEI REQ_UD2: 10 7B FE 79 16
RSP: 68 16 16 68 08 00 72 18 11 80 33 24 23 49 07 1A 00 00 00 OF BE 02 36 88 35 00 C9 16

Calibration volume BCD [0..7] LSB 36 88 35 00 MSB corresponds to 0035883 in display. The least
significant digit is not displayed, only the digits [1..7]. The unit depends on the meter configuration.
The resolution is 3 decimal places higher than the least significant digit in basic display.
Alternatively the calibration accumulator can also read by ApplicationReset 0x20 (see also 3.3.10).

_ g ‘\\'
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THE INTERNATIONAL CERTIFICATION NETWORK

CERTIFICATE

IQNet and
DQS GmbH Deutsche Gesellschaft zur Zertifizierung von Managementsystemen

hereby certify that the company

Diehl Metering GmbH Diehl Metering GmbH
Werk Ansbach Werk Apolda
Industriestrale 13 reAp
91522 A Am Weimarer Berg 3
nsbach 99510 Apolda

with the following site

has implemented and maintains a
Quality and Environmental Management System.

Scope:
design, production and sales of
metering-instruments and metering-systems for water and thermical energy.

Through an audit, documented in a report, it was verified that the management system
fulfills the requirements of the following standards:

ISO 9001 : 2008
ISO 14001 : 2004 + Cor 1 : 2009

Valid from 2015-11-12
Valid until 2018-09-14
Date of certification 2015-11-12

Registration number: DE-001487 QM08 UM

 pmeccce G Blbidanidf

Michael Drechsel Gotz Blechschmidt
wreenen e v ere President of IQNet Managing Director of DQS GmbH -
IQNet Partners™:

AENOR Spain AFNOR Certification France AIB-Vingotte International Belgium ANCE-SIGE Mexico APCER Portugal CCC Cyprus
CISQ italy CQC China CQM China CQS Czech Republic Cro Cert Croatia DQS Holding GmbH Germany
FCAV Brazil FONDONORMA Venezuela ICONTEC Colombia IMNC Mexico Inspecta Certification Finland IRAM Argentina
JQA Japan KFQ Korea MIRTEC Greece MSZT Hungary Nemko AS Norway NSAI /ireland PCBC Poland

Quality Austria Austria RR Russia Sl Israel SIQ Slovenia SIRIM QAS Internatj sia
SQS Switzerland SRAC Romania TEST St Petersburg Russia TSE Turkgy”YUQSASesb e
w =

1QNet is represented in the USA by: AFNOR Certification, CISQ, DQS Holding

. VHdopMauusTa e 3anuyeHa cbiml. Yn.2 u
* The list of IQNet partners is valid at the time of issue of this certificate. Updated information is ayail: un.4 ot 33710
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MEXOYHAPOOHA CEPTUOUKALIMOHHA MPEXXA

CEPTUDOUKAT

1QNet u DQS GmbH
l'epMaHCKo ApyXKecTBo 3a cepTudmLMpaHe Ha CUCTEMM 3a yrpaBaeHHue
NOTBbLP)KAABAM, Ye KOMNAHUATA

Diehl Metering GmbH Diehl Metering GmbH
3asopn AHcHax 3asog Anonga
Industriestrale 13 Am Weimarer Berg 3
91522 AHcbax 99510 Anonga

C MeCTONoNOXeHUe

€ BHeApwuna u noaabpka
Cucrema 3a ynpasneHue Ha Ka4ecrBoTO U OKOJ/IHaTa cpeaa

O6xsarT:
nNpoeKkTupaHe, Npom3BoacTBO U npop,a)KGa Ha uamepsaTeNHU UHCTPYMEHTU U n3mepsaTenHu
CUCTEeMU 3a BOAA U TON/IMHHA eHeprua.

C oauT, AOKYMEHTMPaH B aoKknag, Gewe NOTBLPAEHO, Ye CUCTEMATa 3a ynpaBieHue OTroBapA
Ha U3MCKBAHWATA Ha CNeAHUTE CTaHAaPTH:

ISO 9001 : 2008
ISO 14001 : 2004 + Cor 1 : 2009

BanupeH ot 2015-11-12
BanuaeH go 2018-09-14
Jara Ha cepTuduumnpaHe 2015-11-12

PerncrpaunorHeH Homep: DE-001487 QM08 UM

Michael Drechsel Gotz Blechschmidt
Mpedcedamen Ha IQNet Ynpasnasauw; dupekmop Ha DQS GmbH

IQNet Partners*:
AENOR Spain AFNOR Certification France AlB-Vingotte International Belgium ANCE-SIGE Mexico APCER Portugal CCC Cyprus
CISQ ltaly CQC China CQM China CQS Czech Republic Cro Cert Croatia DQS Holding GmbH Germany
FCAV Brazil FONDONORMA Venezuela ICONTEC Colombia IMNC Mexico Inspecta Certification Finfand IRAM Argentina
JQA Japan KFQ Korea MIRTEC Greece MSZT Hungary Nemko AS Norway NSAI Ireland PCBC Poland
Quality Austria Austria RR Russia Sl Israel SIQ Slovenia SIRIM QAS International Malaysia
SQ8 Switzerland SFIAC Romania TEST St Petersburg Russia TSE Turkey YUQS Serbia

IQNet is represented in the USA by: AFNOR Certification, CISQ, DQS Holding GmbH and NSAI Inc.
* The list of IQNet partners is valld at the time of issue of this certificate. Updated information Is avallable Undar Wiwignot-cartification.com
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LEHOBO NMPEOJIOXXEHME

Mo obLwectBeHa NopbyKa 3a Bb3NaraHe Ype3 cubupaHe Ha odepTu ¢ obasa

EVN

(HauMeHOBAHUe HA yHacmHuKa)

Ne 121-TP-17-TM-I-3 ¢ npeamert: ,[ocraeka Ha BofoMepy 33 OUCTAHUMOHHO OTYMTEHE W YNTbTHEHUS, Mo
060co6enu no3nunu”, 3a No3nLMA;
1. Bonomepu Q3 2,5 m?/h u Q3 4 m>/h 3a ropella U cTyAeHa BOAA U YTbTHEHUA:

Ne {HAWMEHOBAHUE Mspka | MporHo3Ho | En. ueHa CromnHocT
Konu- neea, 6e3 Bk, | fieea, 6e3 skn. AAOC
4ecTBo aac
1 Boaomep 3a ropelua soga Q3 2,5m3/h, DN 15, L | 6p. 75 123,52 9 264,00
- 110 mm, 90 °C
2 Bogomep 3a cryneHa Boga Q3 2,5m*h, DN 15, L | 6p. 12 123,52 1482,24
- 110 mm, 30 °C
3 Bonomep 3a ropelua soga Q3 4m3/h, DN 20, L- | 6p. 18 12903 232254
130 mm, 90 °C ’
4 |Bomomep 3a crynera Boga Qa 4m3/h, DN 20, L- | 6p. 40 129 '03 5161,20
130 mm, 30 °C ’
5 | YnnvtHenus Klingersil C-4430 wnu pasHoCTolHM | 6p. 500 0,10 ored
matepuanu DN15 @ 24X16.8
6 | YnnwtHenua Klingersil C-4430 unn paBHOCTOMHM | 6p. 500 0,15 ro,Uu
matepmanu DN20 @& 30X23.5
O6wa croiiHocT, B neBa, 6e3 sxmoyuen AC% 18 354 7,98

3abenexxa:
OLeHABaHETO Ha LIEHOBOTO MPeUIOXKeHWe Ha BCEKU YYacTHMK LUe Ce OCbLUeCTBABa Ha 6asa KpuTepuit Han —

HUCKa LieHa OT npefnoXeHWUTe Cymun B rpada ,061ua CToMHOCT” 3a No3uumA 1.

HorosopbT 3a no3uuma 1¢ YuacTHuKa, NPEANIOXWT Haln-HUCKa LieHa, Lwe 6bae CKNoYeH ¢ NPorHo3Ha CTOMHOCT OT
50.400,00 ne. 6e3 A[C, kaTo Bb3naraHeTo Ha OTOENHMW 3aABKU 3a AOCTABKU MO HEro LLe Ce OCbLUECTBABA Ha Ba3a
1 KbM MOMEHTa Ha Bb3HWKHaNa peanHa HeoBXoaUMOCT OT NpoAYKTUTE.

04.04.2017 YYACTHUK: ....... 4

(noonuc un

VHdpopmMauusTa e 3anuyeHa cbrl. un.2 n
un.4 ot 33714

T=SaTy;

2 Mlpu pasmurasare Mexdy eGUHUYHUME UeHU, npedioXeHu om yd4acmHuka u obulama cmolHocm, ce B3ema
npedsud eduHudHama ueHa.




EVN

AEKNAPAUMA no un.54, an.1, 1.1, 2 7 ot 300N

Jlonynognncanuat /-w{VIHPOpMaunaTa e sannyena cern. un2m | (mpume umeHa) B
KayecrBoTo <M Ha |M140T33M e, (BnmpxHocm) Ha
LAKBACTAP-GMCOQE L (HauMeHOBaHuUe HA y4HacmHuKa)

EVK/Byncrat/ETH 2005

OTHocHo: ObLuecTBeHa nopbyka Ne 121-TP-17-TM-11-3, ¢ npeamer: , [loCTaBka Ha BOOOMEPU 3@ AUCTaHLMOHHO
OT4MTaHE W YNNbTHEHUA, no o6ocoberHn nosuummn”

AEKNAPWUPAMS

B KauecTBOTO MM Ha e no Yn. 54, an. 2 ot 300 He CbM OCbXfAaH/a ¢ BNA3na B cuna Npucbaa / peabunutupar
M (HeHyXXHOmMO ce 3a4epmasa) 3a.

1. npecrbnnenune no yn. 108a, un. 159a - 159r, un. 172, un. 1923, un. 194 - 217, 4n. 219 - 252, 4n. 253 -
260, un. 301 - 307, un. 321, 321a n un. 352 - 353e oT Haka3zareNHUA KOOEKC;

2. nNpecTbnieHue, aHaIorU4HO Ha Te3n NO T. 1, B apyra AbpxXapa YieHKa Wiy TpeTa CTpaHa;

3. He e Hanvue KOHGAUKT Ha MHTEPECH, KOWTO He MOXe Aa Bbae oTCTpaHeH.

3agbkapaM ce NpU NPOMAHA Ha ropenocoYeHuTe 06CTORTENCTBA 43 YBeAOMA Bb3NOXUTENA B 3-AHEBEH CPOK OT
HaCTbNBAHETO UM.
,)t,sf"‘ "ot
rd \(,1% 1t P, \,
U3BecTHO MU e, Ye 3a HeBEPHM AaHHWN HOCA HaKa3aTenHa OTroBof iHdbopMaLmaTa e 3annyeHa Cbrm. Yn.2 n
un.4 ot 3314

Dara..04.04.2017 DEKNAPATOP: ...
(Nnoanuc u nedar) ’ A

1. [HeknapauuATa ce npeacraBs oT AuMuata, ceraacHo ua. 40 ot MN30M.

2. B anyvait, ve y4acTHUKBT e obefuHeHve OT hvsunyeck U/unm Iopuandecku 1ULa, feknapaums ce NnpeacTass 3a BCAKO
U3UYECKO UM IOPUBUYECKO NULE, BKAKUYEHO B 06efUMHEHVeTo, CbrnacHo wi. 57, an. 2 ot 30T.

3. [exnapaumaTta ce NnpeacTaBa U OT TPETUTE AWML W/WAW NOOUSNBIHUTENUTE, CLINACHO YN, 65, an. 4 1 un. 66, an. 2 ot
30n.
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OEKNAPALIUA no wn.54, an.1, 7.3- 5 ot 30N

Jonynonnucaninar|IHPopmauvsTa e sanuuena ewrn. unzm | (mpume umeHa) B
Kasecteoto cn WA OT3N e, (dnvxHocm) Ha
AKBACTAP-CWCGL (HaUMeHOBaHUe Ha YHacmHUKa)

EMK/Byncrat/EMH .2

OtHocHO: ObLuecTeHa nopbuka Ne 121-TP-17-TM-0-3, ¢ npeaMeT: ,[locTaBka Ha BOAOMEPY 38 AUCTAHLUMOHHO
oTyMTaHe U ynNnsTHeHua, no obocobern nosuumn”

AEKNAPWUPAM:S®

1. MpepctaBnapaHWAT OT MeH yyacTHUK (omGensassa ce camo edHo obcmoamencmso, Koemo ce
OMHAcA 3a KOHKPEMHUSA Y4acmHuK):
2.

mHﬂMa 33 b/DKEHUA 32 AaHbUW U 3a0b/KUTENHN OCUTYPUTENTHA BHOCKM NO CMUCHNa Ha 4. 162, an. 2, T. 1 ot
JaHbuHO-OCUrypUTenHUs Mnpouecyaned KOAEKC W JIUXBUTE MO T#AX, KbM AbpXaBaTa WM kbM obliuHaTa no
CeannLLIETO Ha Bb3/IOXKUTENA U Ha Y4aCTHUKE, UAKU aHANOMMYHK 330b/IKEHUSA, YCTAHOBEHU C aKT Ha KOMMEeTeHTeH
opraH, Cbr1acHO 3aKOHOAATENCTBOTO Ha ObpXaBaTa, B KOATO YHaCTHUKBT € YCTaHOBeH;

[]Mma 331b/KEHNA 33 JaHbLUWU U 330bJDKUTENTHA OCUTYPUTENIHU BHOCKWU MO CMUCLAa Ha yn. 162, an. 2, 1. 1 ot
[aHbuHO-OCUrypUTENHNA NpoLiecyaneH KOAEKC W JIUXBUTE MO TAX, KbM AbpXaBata waM KbM obwuHata no
CefanvLLETO Ha BLINOXKWUTENA U HA Y4aCTHUKA, UKW aHANornYHK 3a0bJIXKeHUs, YCTaHOBEHWU C akT Ha KOMNeTeHTeH
OpraH, CbrnacHoO 3aKOHOAATENCTBOTO Ha AbpXKaBaTa, B KOATO YYACTHUKDLT € YCTaHOBeH, HO 3a CbLMTE e AoNyCHaTo
pascpoysaHe, OTCpoYBaHe WU obeaneyeHne Ha 3aBbIXKEHUATa;

|:]MMa 320b/IKeHUA 38 JaHbUM U 330bSKUTENHN OCUTYPUTESTHA BHOCKWU MO CMUCHAA Ha yn. 162, an. 2, 1. 1 oT
JlaHbYHO-OCUIypUTENHKS MpoLecyaneH KOAEKC W NUXBUTE MO TAX, KbM [ObpXaBaTa WnM KbM OOLWMHETa no
CeflaNULLETO Ha BL3NTIOXKUTENA U Ha Y4aCTHUKA, UNK aHANOrMYHW 3a0b/KEeHUs, YCTaHOBEHU € aKT Ha KOMMeTeHTeH
OpraH, CbrNacHo 3aKOHOAATENCTBOTO Ha [bpXaBaTa, B KOATO YHaCTHUKBLT € YCTaHOBEH, HO 3aflb/IKEeHVETO e MO aKT,
KOWTO He e BNA3bLN B CUna;

3. He e Hanuue HepaBHONOCTaBEHOCT B UlydanuTe o un. 44, an. 5 ot 30M1.

4. Y4yacTHUKBLT, KOWTO MpeAcTaBfsBaM He € MpeACcTaBusl OOKYMEHT C HEBAPHO ChAbpXaHue, CBbp3aH
yoocTOBepABaHe Ha YCNoBUATA, Ha KOUTO CefBa [a OTFOBAapAT yvacTHUUMTE, (BKIOYUTENHO
U3UCKBAHMATA 33 (DUHAHCOBU U UKOHOMUYECKM YCNOBUA, TEXHUYECKM CNOCOBHOCTU ¥ KBanuduKaLus,
KOraTo e npunoXxumo).

5. YuacTHWKBT, KOWTO NpefcTaBnsBaM e MpeAoCTaBUA U3WUCKBawatTa ce WHAOpMaLus, CBbp3aHa ¢
yoocToBepABaHe YCUIO0BUATA, Ha KOUTO CNensa Aa OTroBapsT Y4aCTHALMTE, (BKNIOHYMTENHO U3UCKBaHMATa 33
(PUHAHCOBM U UKOHOMUMECKU YCMOBUA, TEXHUYECKM CNocoBHOCTU U KBanuduKauus, Korato e
NPUNOXUMO).

3apbnxasam ce Npyu NpoOMeHA Ha ropenocoyeHuTe obcroATencrea ga yBeOOMA Bb3NOXUTENA B 3-OHeBeH Cpok OT
HaCTbMBAHETO UM.

13BeCTHO MU €, Ye 3a HeBEpHM IaHHN HOCA HakasaTesHa gVIHPopMaLmATa e 3anuieHa Cbrn. .2 v
un.4 ot 33114

Harva.04.04.2017 OEKJTAPATO

(noAnwE’ 1 neyar)

1. JexnapauwAta ce npeacraBA OT JMLETO/NINUAETA, KOETO/KOUTO MOXe/MOraT CaMOCTOATENHO fa npeacTasnssa/r
y4acTHuKa, cernacko yn. 40 ot MN300M.

2. B cayyad, 4e yHacTHUKBT e obefuHeHWe OT U3UYECKU U/UNK IOPUAMHECKA NULA, OeK/apauys ce NpeacTassa 3a BCAKO
PU3MYECKO UK IOPUaNHECcKo nuue, BKNoYeHo B obequHeHneTo, cornacHo Yn. 57, an. 2 ot 30M.

3. [HexnapauuATa ce npeacraes U OT TPETUTE MUUE WUNY MOAW3ITRAHUTENUTE, CbFNACHO Y. 65, an. 4 W un. 66, an. 2 ot
30n.



