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1 
Introduction
M-bus protocol of SKS-4 has following groups::
1. Technological protocol
2. Read/set relay parameters
3. Reading of meter configuration
4. Read/set T3 constant
5. Reading of integral and moment parameters
6. Reading of hours archive
7. Reading of day archive
8. Reading of month report days archive

9. Reading of year report days archive
Further, in description of packets, these abbreviations are used:

	A
	M-bus address

	L
	M-bus packet length

	CS
	M-bus control sum

	No​0, No1, No2, No3
	Customer code in BCD representation

	Acc
	M-bus parameter “Access number”, which is incremented in each packed from slave


2 Technological protocol
Technological protocol is permissible only when meter is in SET or TEST mode or in all modes when jumper X5 is on.

2.1 Reading of internal controller memory
Master sends following packet:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	n-1
	n

	68h
	0Ah
	0Ah
	68h
	53h
	A
	A1h
	0Fh
	00h
	Len
	Addr
	CS
	16h


Where Len is length of data block, Addr is start address of memory block.

Answer of the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	8 – (n-2)
	n-1
	n

	68h
	L
	L
	68h
	08h
	A
	A1h
	0Fh
	Data (memory contents)
	CS
	16h

	
	
	
	
	L bytes
	
	


The reading is allowed only for RAM and menu info area.

2.2 Writing to internal controller memory
Master sends following packet to meter with data to write:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13 – (n-2)
	n-1
	n

	68h
	L
	L
	68h
	53h
	A
	A2h
	0Fh
	00h
	Addr
	Data to be written to memory
	CS
	16h

	
	
	
	
	L bytes
	
	


Where Addr is start address of memory block.

Answer of the meter:

	0

	E5h


2.3 Erase of menu FLASH memory area
Master sends following packet:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	68h
	05h
	05h
	68h
	53h
	A
	A2h
	0Fh
	03h
	CS
	16h


Answer of the meter:

	0

	E5h


2.4 Reading of external FLASH memory
Master sends following packet:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	n-1
	n

	68h
	0Ah
	0Ah
	68h
	53h
	A
	A1h
	0Fh
	02h
	Len
	Addr
	CS
	16h


Where Len is length of data block, Addr is start address of memory block.

Answer of the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	8 – (n-2)
	n-1
	n

	68h
	L
	L
	68h
	08h
	A
	A1h
	0Fh
	Data (memory contents)
	CS
	16h

	
	
	
	
	L bytes
	
	


2.5 Writing to external FLASH memory
Master sends following packet to meter with data to write:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13 – (n-2)
	n-1
	n

	68h
	L
	L
	68h
	53h
	A
	A2h
	0Fh
	02h
	Addr
	Data to be written to memory
	CS
	16h

	
	
	
	
	L bytes
	
	


Where Addr is start address of memory block.

Answer of the meter:

	0

	E5h


3 Reading/setting of relay parameters
3.1 Reading of relay parameters
First is SND_NKE / E5 negotiation is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	40h
	A
	CS
	16h


Answer of the meter:

	0

	E5h


Then the selection of relay parameters is performed. Master sends to the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	68h
	04h
	04h
	68h
	53h
	A
	50h
	05h
	CS
	16h


Answer of the meter:

	0

	E5h


Then the query for data is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	5B/7B
	A
	CS
	16


Answer of the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	68h
	1Eh
	1Eh
	68h
	08h
	A
	72h
	No0
	No1
	No2
	No3
	34h
	2Ch
	03h
	04h


	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29

	Acc
	00h
	00h
	00h
	0Fh
	00h
	RelP
	Max0
	Max1
	Max2
	Max3
	Min0
	Min1
	Min2
	Min3

	
	
	
	
	
	
	
	Max
	Min


	30
	31
	32
	33
	34
	35

	Con0
	Con1
	Dis0
	Dis1
	CS
	16

	Con
	Dis
	
	


Where:

	RelP
	Relay parameter:
Bits

7

6

5

4

3

2

1

0

0 – relay is off
1 – relay is on

00h – Power
01h – 1st temperature

02h – 2nd temperature

03h – difference of the 1st and 2nd temperature

04h – 3rd temperature

05h – 1st flow

06h – 2nd flow

07h – difference ot the 1st and the 2nd flow

08h – 3rd flow

09h – 4th flow

0Ah – 1st pressure

0Bh – 2nd pressure



	Max
	Max relay value (in standard 32-bit IEEE float format)

	Min
	Min relay value (in standard 32-bit IEEE float format)

	Con
	Connect time (integer value in 0.1 seconds)

	Dis
	Disconnect time (integer value in 0.1 seconds)


3.2 Setting the relay parameters
Master sends following packet:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	68h
	12h
	12h
	68h
	53h
	A
	51h
	0Fh
	00h
	RelP
	Max0
	Max1
	Max2
	Max3

	
	
	
	
	
	
	
	
	
	
	Max


	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	Min0
	Min1
	Min2
	Min3
	Con0
	Con1
	Dis0
	Dis1
	CS
	16

	Min
	Con
	Dis
	
	


Where:

	RelP
	Relay parameter:

Bits

7

6

5

4

3

2

1

0

0 – relay is off

1 – relay is on

00h – Power

01h – 1st temperature

02h – 2nd temperature

03h – difference of the 1st and 2nd temperature

04h – 3rd temperature

05h – 1st flow

06h – 2nd flow

07h – difference ot the 1st and the 2nd flow

08h – 3rd flow

09h – 4th flow

0Ah – 1st pressure

0Bh – 2nd pressure



	Max
	Max relay value (in standard 32-bit IEEE float format)

	Min
	Min relay value (in standard 32-bit IEEE float format)

	Con
	Connect time (integer value in 0.1 seconds)

	Dis
	Disconnect time (integer value in 0.1 seconds)


Answer of the meter:

	0

	E5h


4 Reading of meter configuration
First is SND_NKE / E5 negotiation is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	40h
	A
	CS
	16h


Answer of the meter:

	0

	E5h


Then the selection of configuration parameters is performed. Master sends to the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	n-1
	n

	68h
	04h
	04h
	68h
	53h
	A
	50h
	06h
	CS
	16h


Answer of the meter:

	0

	E5h


Then the query for data is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	5B/7B
	A
	CS
	16


Answer of the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	68h
	L
	L
	68h
	08h
	A
	72h
	No0
	No1
	No2
	No3
	34h
	2Ch
	03h
	04h


	15
	16
	17
	18
	19
	20
	21-(n-2)
	n-1
	n

	Acc
	00h
	00h
	00h
	0Fh
	01h
	Configuration of the meter
	CS
	16


	Offset in bytes
	Size in bytes
	Format
	Parameter

	0
	4
	Unsigned integer
	Serial number

	4
	4
	Unsigned integer
	Customer code

	8
	4
	Unsigned integer
	Battery change date (seconds since 2004.01.01 00:00)

	12
	1
	Unsigned integer
	Year review date month

	13
	1
	Unsigned integer
	Year review date day

	14
	1
	Unsigned integer
	Year review date hour

	15
	1
	Unsigned integer
	Year review date minute

	16
	1
	Unsigned integer
	Year review period parameters zero (0-no, 1-yes)

	17
	1
	Unsigned integer
	Month review date month (not used)

	18
	1
	Unsigned integer
	Month review date day

	19
	1
	Unsigned integer
	Month review date hour

	20
	1
	Unsigned integer
	Month review date minute

	21
	1
	Unsigned integer
	Month review period parameters zero (0-no, 1-yes)

	22
	4
	IEEE float
	V1 pulse value m3/pulse

	26
	4
	IEEE float
	V2 pulse value m3/pulse

	30
	4
	IEEE float
	V3 pulse value m3/pulse

	34
	4
	IEEE float
	V4 pulse value m3/pulse

	38
	4
	
	Calibration data

	42
	1
	Unsigned integer
	M-bus address

	43
	1
	
	Wire interface baud rate

	44
	1
	Unsigned integer
	Temperature sensor type and measurement scheme

	45
	1
	
	Not used

	46
	1
	
	V1 input type

	47
	1
	
	Not used

	48
	2
	Unsigned integer
	V1 maximal frequency in Hz

	50
	1
	
	V2 input type

	51
	1
	
	Not used

	52
	2
	Unsigned integer
	V2 maximal frequency in Hz

	54
	1
	
	V3 input type

	55
	1
	
	Not used

	56
	2
	Unsigned integer
	V3 maximal frequency in Hz

	58
	1
	
	V4 input type

	59
	1
	
	Not used

	60
	2
	Unsigned integer
	V4 maximal frequency in Hz

	62
	4
	
	Not used

	66
	2
	Integer
	Cold water (T3) constant in 0.01’C

	68
	1
	Unsigned integer
	T3 measure (0-use T3 constant, 1-measure T3)

	69
	1
	
	Not used

	70
	1
	
	Heat liquid type

	71
	1
	
	Not used

	72
	1
	Unsigned integer
	1st pressure input type

	73
	1
	Unsigned integer
	2nd pressure input type

	74
	2
	Unsigned integer
	1st pressure input maximal value in 0.1kPa

	76
	2
	Unsigned integer
	2nd pressure input maximal value in 0.1kPa

	78
	1
	
	Printing language

	79
	1
	Unsigned integer
	1st pulse output type

	80
	1
	Unsigned integer
	2nd pulse output type

	81
	1
	
	Relay output parameter

	82
	4
	IEEE float
	Relay max value

	86
	4
	IEEE float
	Relay min value

	90
	8
	
	Calibration data

	98
	2
	Unsigned integer
	Relay connect time in 0.1s

	100
	2
	Unsigned integer
	Relay disconnect time in 0.1s

	102
	4
	IEEE float
	1st tariff limit value

	106
	1
	Unsigned integer
	1st tariff “from hour”

	107
	1
	Unsigned integer
	1st tariff “to hour”

	108
	1
	
	1st tariff parameter

	109
	1
	
	1st tariff parameter bounds (0-lower, 1-upper)

	110
	4
	IEEE float
	2nd tariff limit value

	114
	1
	Unsigned integer
	2nd tariff “from hour”

	115
	1
	Unsigned integer
	2nd tariff “to hour”

	116
	1
	
	2nd tariff parameter

	117
	1
	
	2nd tariff parameter bounds (0-lower, 1-upper)

	118
	1
	
	Dimension units

	119
	1
	
	Not used

	120
	12
	
	Calibration data


Temperature sensor type and measurement scheme:
	Bits

	7
	6
	5
	4
	3
	2
	1
	0

	Temperature sensor type:

0 – Pt500

1 – Pt1000

2 – 500П

3 – 1000П
	Measurement scheme:

0 – “R”

1 – “R1”

2 – “F”

3 – “O”


Flow input type:

	Bits

	7
	6
	5
	4
	3
	2
	1
	0

	Input filter:

0 – off

1 - on
	Input type:

0 – off

1 – “S” type

2 – “E” type

3 – “B” type

4 – “H” type


Heat liquid type:

	Value
	Type

	0
	Water

	1
	Norcorsin 10

	2
	Norcorsin 20

	3
	Norcorsin 30

	4
	Norcorsin 40

	5
	Norcorsin 50

	6
	Norcorsin 60

	7
	Antifrogen L16

	8
	Antifrogen L25

	9
	Antifrogen L38

	10
	Antifrogen L47

	11
	Antifrogen N20

	12
	Antifrogen N34

	13
	Antifrogen N44

	14
	Antifrogen N52

	15
	PKL 90

	16
	PKL 300


Pressure input type:

	Value
	Type

	0
	Off

	1
	0-20 mA

	2
	4-20 mA

	3
	0-5 mA


Printing language:

	Value
	Language

	0
	English

	1
	Germany

	2
	Regional


Pulse output parameter
	Value
	Parameter

	0
	Off

	1
	Energy

	2
	1st tariff energy

	3
	2nd tariff energy

	4
	1st volume

	5
	2nd volume

	6
	3rd volume

	7
	4th volume


Relay output parameter:

	Bits

	7
	6
	5
	4
	3
	2
	1
	0

	Relay on/off:

0-off

1-on
	Relay parameter:

0 – power

1 – 1st temetrature

2 – 2nd temperature

3 – temperature difference T1-T2
4 – 3rd temperature

5 – 1st flow

6 – 2nd flow

7 – flow difference q1-q2
8 – 3rd flow

9 – 4th flow

10 – 1st pressure

11 – 2nd pressure


Tariff parameter:

	Value
	Parameter

	0
	Off

	1
	Power

	2
	1st flow

	3
	2nd flow

	4
	Flow difference q1-q2

	5
	3rd flow

	6
	4th flow

	7
	1st temperature

	8
	2nd temperature

	9
	Temperature difference T1-T2

	10
	3rd temperature

	11
	1st pressure

	12
	2nd pressure

	13
	Pressure difference p1-p2

	14
	Clock (hours from-to)


Dimension units:

	Bits

	7
	6
	5
	4
	3
	2
	1
	0

	Energy dimension units:

0 – MWh or kWh

1 – Gcal

2 - GJ
	Reserved


5 Reading of integral and moment parameters
First is SND_NKE / E5 negotiation is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	40h
	A
	CS
	16h


Answer of the meter:

	0

	E5h


Then the selection of integral and moment parameters is performed. Master sends to the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	68h
	04h
	04h
	68h
	53h
	A
	50h
	00h
	CS
	16h


Answer of the meter:

	0

	E5h


Then the query for data is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	5B/7B
	A
	CS
	16


Answer of the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	68h
	L
	L
	68h
	08h
	A
	72h
	No0
	No1
	No2
	No3
	34h
	2Ch
	03h
	04h


	15
	16
	17
	18
	19-(n-2)
	n-1
	n

	Acc
	00h
	00h
	00h
	Integral and moment parameters block
	CS
	16h


In the block of integral moment parameters can be following parameters (depending on configuration of the meter):

1. Energy
2. 1st tariff energy

3. 2nd tariff energy
4. 1st amount
5. 2nd amount
6. 3rd amount
7. 4th amount
8. 1st mass
9. 2nd mass
10. Power
11. 1st flow
12. 2nd flow
13. 3rd flow
14. 4th flow
15. 1st temperature
16. 2nd temperature
17. 3rd temperature
18. 1st pressure
19. 2nd pressure
Also, independently of configuration, following parameters are in the block:

1. Current date/time of the meter
2. Error code
3. Power supply duration
4. Normal working time
5.1 Energy
	Parameter
	DIB
	VIB
	Data

	
	
	0,1 MWh
	0,1 GJ
	0,01 MWh
	0,01 GJ
	0,001 MWh
	0,001 GJ
	0,0001 MWh
	0,0001 GJ
	

	Energy
	04
	FB 00
	FB 08
	07
	0F
	06
	0E
	05
	0D
	4 bytes (long)

	1st tariff energy
	84 10
	FB 00
	FB 08
	07
	0F
	06
	0E
	05
	0D
	4 bytes (long)

	2nd tariff energy
	84 20
	FB 00
	FB 08
	07
	0F
	06
	0E
	05
	0D
	4 bytes (long)


5.2 Amounts
	Parameter
	DIB
	VIB
	Data

	
	
	1 m3
	0,1 m3
	0,01 m3
	0,001 m3
	

	1st amount
	04
	16
	15
	14
	13
	4 bytes (long)

	2nd amount
	84 40
	16
	15
	14
	13
	4 bytes (long)

	3rd amount
	84 80 40
	16
	15
	14
	13
	4 bytes (long)

	4th amount
	84 C0 40
	16
	15
	14
	13
	4 bytes (long)


5.3  Masses
	Parameter
	DIB
	VIB
	Data

	
	
	1 t
	0,1 t
	0,01 t
	0,001 t
	

	1st mass
	04
	1E
	1D
	1C
	1B
	4 bytes (long)

	2nd mass
	84 40
	1E
	1D
	1C
	1B
	4 bytes (long)


5.4 Power
	Parameter
	DIB
	VIB
	Data

	Power
	05
	2E
	4 bytes (IEEE float) kW


5.5 Flows
	Parameter
	DIB
	VIB
	Data

	1st flow
	05
	3E
	4 bytes (IEEE float) m3/h

	2nd flow
	85 40
	3E
	4 bytes (IEEE float) m3/h

	3rd flow
	85 80 40
	3E
	4 bytes (IEEE float) m3/h

	4th flow
	85 C0 40
	3E
	4 bytes (IEEE float) m3/h


5.6 Temperatures
	Parameter
	DIB
	VIB
	Data

	1st temperature
	02
	59
	2 bytes (integer), 0,01oC

	2nd temperature
	02
	5D
	2 bytes (integer) 0,01oC

	3rd temperature
	82 40
	59
	2 bytes (integer) 0,01oC


5.7 Pressures
	Parameter
	DIB
	VIB
	Data

	1st pressure
	03
	68
	3 bytes (integer) 0,1 kPa

	2nd pressure
	83 40
	68
	3 bytes (integer) 0,1 kPa


5.8 Date/time
	Parameter
	DIB
	VIB
	Data

	Date/time
	44
	6D
	4 bytes (date/time format)


Format of date/time is following:

	Bytes

	3
	2
	1
	0

	Bits

	31
	30
	29
	28
	27
	26
	25
	24
	23
	22
	21
	20
	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	09
	08
	07
	06
	05
	04
	03
	02
	01
	00

	Year1
	Month
	Year0
	Day
	0
	0
	0
	Hour
	0
	0
	Minutes


Minutes - <0 to 59>

Hour - <0 to 23>

Day - <1 to 31>

Month - <1 to 12>

Year=Year1|Year0 (Year0 – low significant part, Year1 – high significant part) <0 to 99>

5.9 Error code
	Parameter
	DIB
	VIB
	Data

	Error code
	04
	FD 17
	4 bytes (error code format)


Format of error code is following:

	Bytes

	3
	2
	1
	0

	Bits

	31
	30
	29
	28
	27
	26
	25
	24
	23
	22
	21
	20
	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	09
	08
	07
	06
	05
	04
	03
	02
	01
	00

	Not used
	V3,V4, meter error
	V2 error
	V1 error
	T3 error
	T2 error
	T1 error


5.10 Power supply duration
	Parameter
	DIB
	VIB
	Data

	Power supply duration
	04
	20
	4 bytes (long integer, time in seconds)


5.11 Normal working time
	Parameter
	DIB
	VIB
	Data

	Normal working time
	04
	24
	4 bytes (long integer, time in seconds)


6 Readout of hours and days archive
First is SND_NKE / E5 negotiation is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	40h
	A
	CS
	16h


Answer of the meter:

	0

	E5h


Then the selection of hours or days archive is performed. Master sends to the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	68h
	04h
	04h
	68h
	53h
	A
	50h
	04h –  for hours archive
03h – for days archive
	CS
	16h


Answer of the meter:

	0

	E5h


Then the query for data is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	5B/7B
	A
	CS
	16


Answer of the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	68h
	L
	L
	68h
	08h
	A
	72h
	No0
	No1
	No2
	No3
	34h
	2Ch
	03h
	04h


	15
	16
	17
	18
	19-(n-2)
	n-1
	n

	Acc
	00h
	00h
	00h
	Hours/days archive record block
	CS
	16h


The readout of the next record of the archive is performed by sending data query packet with changed 1st byte 5Bh/7Bh (toggling the most significant bit of the byte). Archive readout is performed from the newest records.
In the block of hours and days archive can be following parameters (depending on meter configuration):

1. Energy
2. 1st tariff energy
3. 2nd tariff energy
4. 1st amount
5. 2nd amount
6. 3rd amount
7. 4th amount
8. 1st mass
9. 2nd mass
10. 1st average temperature
11. 2nd average temperature
12. 3rd average temperature
13. 1st average pressure
14. 2nd average pressure
Also, independently of configuration, following parameters are in the block:

1. Date/time of record
2. Error code (sum for day or hour)
3. Power supply duration
4. Normal working time
6.1 Energy
	Parameter
	DIB
	VIB
	Data

	
	
	0,1 MWh
	0,1 GJ
	0,01 MWh
	0,01 GJ
	0,001 MWh
	0,001 GJ
	0,0001 MWh
	0,0001 GJ
	

	Energy
	04
	FB 00
	FB 08
	07
	0F
	06
	0E
	05
	0D
	4 bytes (long integer)

	1st tariff energy
	84 10
	FB 00
	FB 08
	07
	0F
	06
	0E
	05
	0D
	4 bytes (long integer)

	2nd tariff energy
	84 20
	FB 00
	FB 08
	07
	0F
	06
	0E
	05
	0D
	4 bytes (long integer)


6.2 Amounts
	Parameter
	DIB
	VIB
	Data

	
	
	1 m3
	0,1 m3
	0,01 m3
	0,001 m3
	

	1st amount
	04
	16
	15
	14
	13
	4 bytes (long integer)

	2nd amount
	84 40
	16
	15
	14
	13
	4 bytes (long integer)

	3rd amount
	84 80 40
	16
	15
	14
	13
	4 bytes (long integer)

	4th amount
	84 C0 40
	16
	15
	14
	13
	4 bytes (long integer)


6.3  Masses
	Parameter
	DIB
	VIB
	Data

	
	
	1 t
	0,1 t
	0,01 t
	0,001 t
	

	1st mass
	04
	1E
	1D
	1C
	1B
	4 bytes (long integer)

	2nd mass
	84 40
	1E
	1D
	1C
	1B
	4 bytes (long integer)


6.4 Temperatures
	Parameter
	DIB
	VIB
	Data

	1st temperature
	02
	59
	2 bytes (integer), 0,01oC

	2nd temperature
	02
	5D
	2 bytes (integer) 0,01oC

	3rd temperature
	82 40
	59
	2 bytes (integer) 0,01oC


6.5 Pressures
	Parameter
	DIB
	VIB
	Data

	1st pressure
	03
	68
	3 bytes (integer) 0,1 kPa

	2nd pressure
	83 40
	68
	3 bytes (integer) 0,1 kPa


6.6 Record date/time
	Parameter
	DIB
	VIB
	Data

	Record date/time
	44
	6D
	4 bytes (date/time format)


The format of date/time is following:

	Bytes

	3
	2
	1
	0

	Bits

	31
	30
	29
	28
	27
	26
	25
	24
	23
	22
	21
	20
	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	09
	08
	07
	06
	05
	04
	03
	02
	01
	00

	Year1
	Month
	Month0
	Day
	0
	0
	0
	Hour
	0
	0
	Minutes


Minutes - <0 to 59>

Hour - <0 to 23>

Day - <1 to 31>

Month - <1 to12>

Year=Year1|Year0 (Year0 – low significant part, Year1 – high significant part) <0 to 99>

6.7 Error code
	Parameter
	DIB
	VIB
	Data

	Error code
	04
	FD 17
	4 bytes (error code format)


The format of error code is following:

	Bytes

	3
	2
	1
	0

	Bits

	31
	30
	29
	28
	27
	26
	25
	24
	23
	22
	21
	20
	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	09
	08
	07
	06
	05
	04
	03
	02
	01
	00

	Not used
	V3,V4, meter error
	V2 error
	V1 error
	T3 error
	T2 error
	T1 error


6.8 Power supply duration
	Parameter
	DIB
	VIB
	Data

	Power supply duration
	04
	20
	4 bytes (long integer, time in seconds)


6.9 Normal working time
	Parameter
	DIB
	VIB
	Data

	Normal working time
	04
	24
	4 bytes (long integer, time in seconds)


7 Month and year report days archive readout
First is SND_NKE / E5 negotiation is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	40h
	A
	CS
	16h


Answer of the meter:

	0

	E5h


Then the selection of month or year report days archive is performed. Master sends to the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	68h
	04h
	04h
	68h
	53h
	A
	50h
	02h –  for month report days archive
01h –  for year report days archive
	CS
	16h


Answer of the meter:

	0

	E5h


Then the query for data is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	5B/7B
	A
	CS
	16


Answer of the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	68h
	L
	L
	68h
	08h
	A
	72h
	No0
	No1
	No2
	No3
	34h
	2Ch
	03h
	04h


	15
	16
	17
	18
	19-(n-2)
	n-1
	n

	Acc
	00h
	00h
	00h
	Block of month/year archive parameters
	CS
	16h


The readout of the next record of the archive is performed by sending data query packet with changed 1st byte 5Bh/7Bh (toggling the most significant bit of the byte). Archive readout is performed from the newest records.

In the block of month and year report days archive can be following parameters (depending on meter configuration):

1. Energy
2. 1st tariff energy
3. 2nd tariff energy
4. 1st amount
5. 2nd amount
6. 3rd amount
7. 4th amount
8. 1st mass
9. 2nd mass
Also, independently of configuration, following parameters are in the block:

1. Record date/time
2. Normal working time
7.1 Energy
	Parameter
	DIB
	VIB
	Data

	
	
	0,1 MWh
	0,1 GJ
	0,01 MWh
	0,01 GJ
	0,001 MWh
	0,001 GJ
	0,0001 MWh
	0,0001 GJ
	

	Energy
	04
	FB 00
	FB 08
	07
	0F
	06
	0E
	05
	0D
	4 bytes (long integer)

	1st tariff energy
	84 10
	FB 00
	FB 08
	07
	0F
	06
	0E
	05
	0D
	4 bytes (long integer)

	2nd tariff energy
	84 20
	FB 00
	FB 08
	07
	0F
	06
	0E
	05
	0D
	4 bytes (long integer)


7.2 Amounts
	Parameter
	DIB
	VIB
	Data

	
	
	1 m3
	0,1 m3
	0,01 m3
	0,001 m3
	

	1-as amount
	04
	16
	15
	14
	13
	4 bytes (long integer)

	2-as amount
	84 40
	16
	15
	14
	13
	4 bytes (long integer)

	3-as amount
	84 80 40
	16
	15
	14
	13
	4 bytes (long integer)

	4-as amount
	84 C0 40
	16
	15
	14
	13
	4 bytes (long integer)


7.3  Masses
	Parameter
	DIB
	VIB
	Data

	
	
	1 t
	0,1 t
	0,01 t
	0,001 t
	

	1st mass
	04
	1E
	1D
	1C
	1B
	4 bytes (long integer)

	2nd mass
	84 40
	1E
	1D
	1C
	1B
	4 bytes (long integer)


7.4 Record date/time
	Parameter
	DIB
	VIB
	Data

	Date/time
	44
	6D
	4 bytes (date/time format)


Format of date/time is following:

	Bytes

	3
	2
	1
	0

	Bits

	31
	30
	29
	28
	27
	26
	25
	24
	23
	22
	21
	20
	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	09
	08
	07
	06
	05
	04
	03
	02
	01
	00

	Year1
	Month
	Year0
	Day
	0
	0
	0
	Hour
	0
	0
	Minutes


Minutes - <0 to 59>

Hour - <0 to 23>

Day - <1 to 31>

Month - <1 to 12>

Year=Year1|Year0 (Year0 – low significant part, Year1 – high significant part) <0 to 99>

7.5 Normal working time
	Parameter
	DIB
	VIB
	Data

	Normal working time
	04
	24
	4 bytes (long integer, time in seconds)


8 Read/set of T3 constant
This functionality is only present in IC5
8.1 T3 constant readout
First is SND_NKE / E5 negotiation is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	40h
	A
	CS
	16h


Meter answer:

	0

	E5h


Then the selection of T3 constant is performed. Master sends to the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	68h
	04h
	04h
	68h
	53h
	A
	50h
	17h
	CS
	16h


Meter answer:

	0

	E5h


Then the query for data is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	5B/7B
	A
	CS
	16


Meter answer:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	68h
	1Bh
	1Bh
	68h
	08h
	A
	72h
	No0
	No1
	No2
	No3
	34h
	2Ch
	03h
	04h


	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28

	Acc
	00h
	00h
	00h
	0Fh
	02h
	N0
	N1
	N2
	N3
	Cl0
	Cl1
	Cl2
	Cl3


	29
	30
	31
	32

	T3const0
	T3const1
	CS
	16h


N0, N1, N2, N3 – meter serial number bytes (they make serial number, N0 – least significant byte of the number, N3 – most significant byte of the number).

Cl0, Cl1, Cl2, Cl3 – internal meter clock, which is used in generation of security code (Cl0​ – least significant byte, Cl3 – most significant byte). Clock is calculated in seconds past 2004.01.01 00:00.

T3const0, T3const1 – T3 constant (T3const0 – least significant byte, T3const1 – most significant byte).

8.2 Setting the T3 constant
Master sends data packet:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	68h
	0Bh
	0Bh
	68h
	53h
	A
	A3h
	0Fh
	0Bh
	Sec0
	Sec1
	Sec2
	Sec3


	13
	14
	15
	16

	T3const0
	T3const1
	CS
	16h


Sec0, Sec1, Sec2, Sec3 – security code (Sec0 – least significant byte, Sec3 – most significant byte).

T3const0, T3const1 – T3 constant (T3const0 – least significant byte, T3const1 – most significant byte).

Answer of the meter:

	0

	E5h


9 Clock readout/setting in normal mode
This functionality is only present in IC5

9.1 Clock readout
First is SND_NKE / E5 negotiation is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	40h
	A
	CS
	16h


Meter answer:

	0

	E5h


Then the selection of clock data is performed. Master sends to the meter:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	68h
	04h
	04h
	68h
	53h
	A
	50h
	18h
	CS
	16h


Meter answer:

	0

	E5h


Then the query for data is performed. Master sends to the meter:

	0
	1
	2
	3
	4

	10h
	5B/7B
	A
	CS
	16


Meter answer:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	68h
	1Dh
	1Dh
	68h
	08h
	A
	72h
	No0
	No1
	No2
	No3
	34h
	2Ch
	03h
	04h


	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28

	Acc
	00h
	00h
	00h
	0Fh
	03h
	N0
	N1
	N2
	N3
	Cl0
	Cl1
	Cl2
	Cl3


	29
	30
	31
	32
	33
	34

	Clock0
	Clock1
	Clock2
	Clock3
	CS
	16h


N0, N1, N2, N3 – meter serial number bytes (they make serial number, N0 – least significant byte of the number, N3 – most significant byte of the number).

Cl0, Cl1, Cl2, Cl3 – internal meter clock, which is used in generation of security code (Cl0​ – least significant byte, Cl3 – most significant byte). Clock is calculated in seconds past 2004.01.01 00:00.

Clock0, Clock1, Clock2, Clock3 – Meter clock (Clock0 – least significant byte, Clock3 – most significant byte). Clock is calculated in seconds past 2004.01.01 00:00
9.2 Clock setting
Master sends data packet:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	68h
	0Dh
	0Dh
	68h
	53h
	A
	A3h
	0Fh
	0Ch
	Sec0
	Sec1
	Sec2
	Sec3


	13
	14
	15
	16
	17
	18

	Clock0
	Clock1
	Clock2
	Clock3
	CS
	16h


Sec0, Sec1, Sec2, Sec3 – security code (Sec0 – least significant byte, Sec3 – most significant byte).

Clock0, Clock1, Clock2, Clock3 – Meter clock (Clock0 – least significant byte, Clock3 – most significant byte). Clock is calculated in seconds past 2004.01.01 00:00

Meter answer:

	0

	E5h


10 Secondary addressing
Meter supports secondary addressing. The address of secondary addressing is meter parameter “Serial number” (Number), and most significant digit of address splits meter in to four sub-meters.

If meter with number “Number”  is selected, parameters are coded the same as in primary addressing.
If meter with number (10000000+ Number) is selected, parameters V2, M2, q2, T2, p2 are coded as V1, M1, q1, T1, p1 ( only when transmitting parameters V2 (M2) is activated).
If meter with number (20000000+ Number) is selected, parameters V3, q3 are coded as V1, q1   (only when transmitting parameter V3 is activated).
If meter with number (30000000+ Number) is selected, parameters V4, q4 are coded as V1, q1   (only when transmitting parametersV3 is activated).
