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1 Presenting Aquametro's AMBUS® products
1.1 AMBUS® central units: AMBUS® ZS / Net

The devices in the AMBUS® ZS / FA / Net family are used to manage and evaluate an M-Bus meter net-
work and to supply it with energy at the same time. A 4-core cable is used for this reason of which 2 cores
are used each for the M-Bus and for the 15VAC power supply delivered by the central unit.

The interfaces for further data processing are RS-232 and RS-485.
Networks can be extended as desired by using the repeater function.

Available devices:

M-Bus central Number of M-Bus RS-232 RS-485 M-BUS
units devices* Repeater
AMBUS® ZS-5 5 * v - -
AMBUS® ZS-60 60 * v v v
AMBUS® ZS-250 | 250 * v v v
AMBUS® Net 120 | 120 * v v v
AMBUS® Net 250 | 250 * v v v

* You will find details of the precise number of devices which can be supplied by the power supply in the section on “Determining the
maximum number of devices per central unit".

For more information on AMBUS® central units, please consult the documentation for the devices or our
website.

1.2 AMBUS® central units: AMBUS® FA / Net LCD

The AMBUS®FA / Net LCD is a easy to use user terminal. It builds up on the functionality of the AMBUS® ZS
and offers additional management and reading functions.

It is operated with help of the implemented keyboard and the illuminated high-contrast LCD display AMBUS®
FA or directly with help of the integrated LCD display with touch screen of AMBUS® Net LCD respectively.

Available devices:

Remote reading Number of M-Bus RS-232 RS-485 M-BUS
central units devices* Repeater
AMBUS®FA-30 @ 30 * v v v
AMBUS® Net LCD 120 120 * v v v
AMBUS® Net LCD 250 250 * v v v

* You will find details of the precise number of devices which can be supplied by the power supply in the section on “Determin-ing the
maximum number of devices per central unit*.
@ Only for CALEC®, AMTRON® N, SAPHIR® N, AMTRON® NW, AMBUS® IS

For more information on AMBUS® central units, please consult the documentation for the devices or our
website.

1.3 Aquametro AMBUS®installation accessories:

To make installation simpler we carry a variety of installation accessories. They are coordinated with our
products. It ensures efficient and error-free installation using a 4-pin cable..

The AQUAMETRO AMBUS?® installation system is based on the widespread RJ-11 plug system in a 6-pin
housing.
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ANS-4/DIN * ANS-4/AP

4-fold M-BUS distributor with 4-fold M-BUS distributor, lead-sealable, with
4 RJ-11 sockets and 2 x 4-pin terminals. 4 RJ-11 sockets and 2 x 4-pin terminals.
For mounting on DIN-rail EN550022-35 For surface mounting.

o ° O
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L L

o000, 00
Terminal Signal designation RJ11-PIN Terminal Signal designation RJ11-PIN
15V~ Meter supply 5 15V~ Meter supply 5
M-Bus M-Bus line 4 M-Bus M-Bus line 4
M-Bus M-Bus line 3 M-Bus M-Bus line 3
15V~ Meter supply 2 15V~ Meter supply 2
* Matching rail can be supplied
ANS-1/AP ANS-1

M-BUS connection box with 1x RJ-11 socket Open M-BUS connection box with 1x RJ-11
for surface mounting. socket for surface mounting.

) T
 —

o

Terminal Signal designation RJ11-PIN Terminal Signal designation RJ11-PIN
5 Meter supply 5 5 Meter supply 5 (blue)
4 M-Bus line 4 4 M-Bus line 4 (vi)
3 M-Bus line 3 3 M-Bus line 3 (tg)
2 Meter supply 2 2 Meter supply 2(white)

Connecting cables

RJ-11 Oval cable RJ-11 Round cable
M-Bus connecting cable with RJ-11 plug on both M-Bus connecting cable with RJ-11 plug and open
ends. end to connect to terminal blocks.
we downr <
[ H\p\p €
B = [ :
dnl a

Pin assignment (6/4-pin) for socket and plug:

RJ11-PIN Signal designation 1sered
5 Meter supply \‘ (
4 M-Bus line ‘ ‘
3 M-Bus line ﬁ
2 Meter supply

Lihes -

1.4 M-Bus measuring instruments

Compact Heat Meter Wall-Mounted Heat Calculators
AMTRON®N AMTRON®E AMTRON®S CALEC®ST  CALEC®ST - Flowprocessor
AMTRON® C AMTRON® S compact CALEC® light

ULTRASONIC ULTRASONIC E CALEC®MB 2P /3P [ 2S / 4S

Cold/Hot Water Meter
SAPHIR N SAPHIR E (Scampy)  Cosmos-Electronic
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1.5 M-Bus interfaces
AMBUS®IS  AMBUS®IS-2 pulse collector for rail and surface mounting

1.6 M-Bus software
AMBUS® Data, M-Bus software for system management, reading, protocolling of meter data, cyclic saving
of metering point data in MS-ACCESS/EXCEL format.

Anlage Bearbeiten Zshler Hilfe

NEREEE

Otnen_ | Ausle Eigens. | Kontrolle] Expon

MName | Medium | Kommentar ekundar Y

B |HZ NUNG 1 - |03532705 |0 [ Akt | 29349 kiwh | 8081600 :

Wame  HZGATELIER 11 AMTROM-N 03532706 0 Aty 2KWh 1001 0k 1051878°C |1
Warme  HZGWOHNUNG 4 AMTROM-N 03532709 0 Akttv 29087 kWh  B1BREO0T  DBR12245 kWY 1429363 1/h | 4430351°C |3
Warme  HZGWOHNUNG 3 AMTROMN-N 03532710 0 Akttv 21297 KWh 103448001 1088509k 314.05731/h 1 4433302°C 4
Wame  HZGWOHNUNG B AMTROM-N 03532711 0 Akttv 31368 KWh | 972RG001 1272928 kWY 30461851/h 1 44.20398°C 4
Wiarme  HZGWOHNUNG 8 AMTROM-N 03532712 0 Akttv 30673 KMWh 105120001 1300582 kWY 260.79671/h | 44.09268°C |3
Warme  HZGWOHNUNG & AMTRON-N 03532713 0 Aktv 27930 KWh  7R212001  DE794375 kWY TE3G5R41/h 447242°C 4
Warme  HZGWOHNUNG 10 AMTROM-N 03532714 0 Akttv  38RREKMWH  B1393001 3746721 kWY 3BR.39871/h  4470702°C |3
Warme  HZGWOHNUNG 9 AMTROMN-N 03532715 0 Altty  BEOBSKMWh 815370001  3E33104kW  2BB4B3Z1/h 1 44.01902°C |3
Warme  HZGWOHNUNG 7 AMTROM-N 03532716 0 Aktiv 19571 KWh  GBR2B001  1.044BRB KW 261.71451/h | 4478926°C 4
Warme  HZGWOHNUNG 2 AMTROMN-MN 03532717 0 Aktty 19585 KMh 57895001 0790415 kW 14B69781/h  444818°C |3
Wasser | BWAOWOHNUNG 5 SARPHIR-N 03537231 0 Aktiv  B18001 0lth
Wasser | BWAWOWOHNUNG 8 SAPHIR-N 03537233 0 Aktiv 2397001 01k
Wasser | BWAYWOHNUNG 10 SAPHIR-N 03537234 0 Akt 730001 0lth
Wasser | BWAWWOHNUNG 8 SARPHIR-N 03537236 0 Aktiv 1975001 01k
Wasser | BWAWWOHNUNG B SAPHIR-N 03537236 0 Aktv 937001 01k
Wasser | BWAYWOHNUNG 10 | SARPHIR-N 03537237 0 Aktiv 480001 0lth
Wasser | BWAWWOHNUNG 2 SAPHIR-N 03537238 0 Aktv 500001 01k
Wasser | BWAYWOHNUNG 1 SAPHIR-N 03537239 0 Aktiv 514001 0lth
Wasser | BWAWWOHNUNG 3 SAPHIR-N 03537241 0 Aktiv 673001 01k
Wasser | BWAWWOHNUNG 4 SAPHIR-N 03537242 0 Aldv 613001 01k
Wasser | BWAYWOHNUNG 5 SARPHIR-N 03540065 0 Aktv 1622001 01k

Planning folder

The next sections give you more detailed information about planning an AMBUS® system.

2.1 Notes on network topology in 4-core cabling
(Remote supply of meters)

When you determine the topology and the type of cable, you should pay particular attention to the maximum
current load and the expected voltage drop on the lines.

The voltage drop between the central unit and an end node should not exceed 5 VAC.

Excessive voltage drop can be reduced in these ways:

split the main cable up into several parallel cables (this is where the largest currents flow, 3 cables are avail-
able).

increase the cable cross-section.

use a star-shaped network instead of an interlinked one (never ring-shaped).
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Standard M-Bus networks

Simple M-Bus network:

Extended M-Bus networks

Avigue JA Xe

8% S SV 8E
o

1117

nsx.S20 B
ENEVEREN

Extend parallel M-Bus networks by only one subnet.
Serial extension by multi-stage interlacing of the slave central units is not allowed.

M-Bus network extended in
parallel, with one subnet:

1 AMBUS® central unit as
Master.

2 AMBUS"® central units as
Slaves.

2.2 Cabling (4-core)
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An M-Bus network is installed using 4-core unshielded cable.
Bus lines and high power lines must be laid separately.

Main line cross-sections should always be generously dimensioned; use parallel lines if necessary!
When selecting the cable and its cross-section, take account of the network topology, and the number and
local positioning of the M-Bus devices.

Recommended cable types are: telephone cable, 2x2x0.8mm, installation wire: 1x4x1.5mmz2 and 2.5mma2.
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2.3 Determining voltage drops

Draw a schematic diagram of the M-Bus sys-
tem.

Mark all the node points (K...).

Determine the lengths of the various line
sections (L...) and note them.

(e.g. using the construction plans).

For each node, determine the sum of the
supply load unit* (LE) for all connected M-Bus
devices.

*For details on determining the supply load,
see the section on “Determining the maximum
number of devices per central unit®

Starting with the end notes, add up and note
down the supply load units (LE) to which the
relevant line section is subjected.

Starting from the central unit,
determine the voltage drop over each line
section.

The cable cross-section of the line section
determines the cable constant that you should
use.

(See the table below for values).

Determine the partial voltage drop for the line
sections.

Determine the total voltage drop from the
central unit to the end node by adding the
various partial voltage drops.

Example:

Partial voltage drop: = (Total load units x cable constant x length of line section) / 1000

AUy = (34LE x 047 X 200m) /
AU, = (17LE x 0.47 X 50m) /
AU 3 = (9LE x 135 X 30m) /
Node 3: AUks = AUp1 + AUz + AU3

AUy = (34LE x 0.47 X 200m) /
AUp4 = (17LE x 0.47 X 5m) /
AU, 7 = (4LE x 0.47 X 5m) /
AUig = (4LE x 1.35 X 40m) /
Node 8: AUkg = AUp1 + AUz + AU3

Notes:

SO9 wvoAad 1 ! SOo \eib
109 VoAa i 109 \eib
19 lD_;‘ 12 | e |1_:|
= gL
: e 0
3O VoAd Ijlltjﬂ* a» 3O \eib
1€ T, NN | e lg_:‘
— &
e D 0
ue 4t —Hsuq & IBNp
auese a0
I HsueK 1.0
809 VoAa !
0D VoAad av=an
[NE]
" Jo=g0n %‘ Je=son | P2
[AE] 1e3 ::ib/
Ao Sﬂé
3O VoAd b=an
mwa
| 1e=¢€an g JS=2ln ) ,>i£
e3 nwa :j{
AE @S
uo 1I=500n
er3
auese a0
(—JHsueM 1.0
1000 =3.20Vv (cable: 1.5mm?)
1000 =0.40V (cable: 1.5mmg2)
1000 =0.37V (cable: 0.8mm)
=3.97V OK (limit 5VAC)
1000 =3.20V (cable: 1.5mmg?)
1000 =0.04Vv (cable: 1.5mmg2)
1000 =0.01v (cable: 1.5mm2)
1000 =0.22v (cable: 0.8mm)
=3.47V OK (limit 5VAC)

If the tolerable voltage drop is exceeded at a node:
either increase the cross-section, split up the line or change the network topology.
(Recommendation: keep the voltage drop low over the main lines)
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Guidance values for cable resistances and the resultant voltage drop:

Cable type: Resistance of cable Voltage drop AU/LE Cable constant*
(forward and reverse per supply/load unit KB
conductors)
Telephone cable, typ.75€2 / 1000m 1.35v/1000m 135
2x2x0.8mm
Installation wire, 1.5mm? typ.26Q / 1000m 0.47v/1000m 0.47
Installation wire, 2.5mm? typ.16Q / 1000m 0.29V/1000m 0.29

*Cable constant KB = cable resistance x 18mA

2.4 Determining the maximum number of devices per central unit

Rule of thumb:

1. For each device type, multiply the number by the corresponding load unit, LE.

2. Add these sub-totals up to obtain the "total load units".

3. Select the appropriate central unit as per the table in section 6, meter supply and M-Bus output.
(The calculated "total load units” must not be larger than the figure shown in the table.)

Example:
Calculation for the M-Bus load

29 SAPHIR N =29x 1
20 AMTRON® N =20x 1
5 AMTRON® NW =5x 1
1 CALEC® MB* =1x1

(*Supplied locally with 230V)

29
20

1
=

"Total M-Bus load units": 29+20+5+1=55

The AMBUS® ZS-60 is suitable for this example.

Load units for the various M-Bus devices:

Calculation for the supply load

29 SAPHIRN =29x1
20 AMTRON®N =20x 1.1
5 AMTRON®NW =5 x 1.6
1 CALEC® MB* =1x0

29
22
8
0

"Total supply load units": 29+22+8+0=59

M-Bus device: M-Bus load unit Supply/load unit

Supply from central unit Local supply
SAPHIR E (Scampy) 1 0 Battery
SAPHIR N 1 -
AMTRON® N 1 1.1 -
AMTRON® E 1 0 Battery
ULTRASONIC E 1 0 Battery / Network
AMTRON® C 15 0 Battery
AMTRON® S 1.2 0 Battery
AMTRON® S compact 1.2 0 Battery
AMBUS" IS 1 1.3 -
AMBUS® 1S2 1 0 Battery
CALEC? light 1 3
CALEC® MB 1 4 0
CALEC” ST 1 1.6 0
M-Bus power meter 1 - -
M-Bus battery devices 1 - Battery

Power range for the various M-Bus central units:

M-Bus central units

Maximum number of M-Bus load units

Maximum number of supply/load

units
AMBUS®ZS-5 20 5
AMBUS® ZS-60 60 60
AMBUS® ZS-250 250 250
AMBUS® FA-30 30 30
AMBUS® Net-120 120 120
AMBUS® Net-250 250 250
AMBUS® Net LCD —120 120 120
AMBUS® Net LCD —250 250 250
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3 Example of M-Bus planning documentation

3.1 Objective and purpose

This planning documentation defines how the installation and connections for the M-Bus for energy meas-
urement should be implemented, and which components should be used for this purpose.

This should make sure that:

e the installation is carried out uniformly throughout the entire project

e bus participants can communicate without problems

¢ intended options and extensions can easily be implemented at a later stage.

3.2 Description of M-Bus

Bus name: M-Bus (Standard: EN 1434-3)
Network topology: Star-shaped main lines, meter connection with free topology
Special features: Two-core cables are used for certain zones:

3.3 Definition of terms

M-Bus main line: Connection between the M-Bus central unit and the various house con-
nection points.

M-Bus connection line: Connection between the house connection point and the handover

point.

M-Bus riser line: Connection between the handover point as far as the last floor connec-
tion

M-Bus floor network: Fine distribution of the M-Bus on the floor. Starting from the base point

in the riser zone area, the M-Bus components (meters) are developed
with free topology. Separate connection boxes in the immediate vicinity
of the meters are fitted for this purpose.

House connection point | Point where the M-Bus main line is introduced into a building.

Handover point: Central node of a building. Operates as a repeater, and supplies the M-
Bus devices with energy. Basis for the riser lines.

Base point: Point where a floor network is connected to the riser line.

End box: Point at which an M-Bus device is connected to the floor network.

M-Bus central unit: Device to operate and manage an M-Bus meter network. Comprises the

function blocks for communication, energy supply and (optionally) sim-
ple data visualisation.

3.4 Cables

Line section: M-Bus data line: | Additional supply, 15VAC.:
M-Bus main line: TT4L1x4x15o0r2.5mm’

M-Bus connection line: TT4L1x4x15o0r2.5mm?

M-Bus riser line: TT4L1x4x15o0r2.5mm’

M-Bus storey network: U72 1 x4 x 0.8mm without shielding

or
J-Y (ST)2x2x0.8mm
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3.5 Components
Boxes for base points and separate connection boxes in the floor network:

e M-Bus distributor AMBUS® ANS-4/DIN for DIN rail mounting. Aquametro No. 81644
o M-Bus distributor AMBUS® ANS-4/AP for surface mounting, lead-sealable. Aquametro No. 81643
e Rail for AMBUS® ANS-4 DIN. Aquametro No. 19565
Boxes for individual separate meters:

e Single connection box, RJ11 AMBUS® ANS1/AP. Aquametro No. 80006
e Single connection point, RJ11 AMBUS® ANS1/open. Aquametro No. 81585

Terminals for M-Bus house connection point (branch from main line):
e 4-pin 4-conductor through terminals for cross-section 0.8 ... 2.5mm? screw or spring terminals

4 Topology of the M-Bus network

Basic scheme:

Dietail: Detail:
Shiftz pt Haus 20 Haus 832 Haus 24 Haus 26 Haus 8% Haus 490 ?nckmz
— ]
|y = -!EE:I
ey :
I || = :
[T 5]
|I!ﬁE -
[=] "I—n
e o T
=
] -
=] [=]
5] ra
= o
.-!!E I-E
Detil: - | -
Ueberpt - -
= e

Ao schlussleitung

Hauptleitung
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Concept of floor network:

Ankommende Ev. abgehende

leitung ' bl leitung

1x4x0,8mm

M-Bus M-Bus

Abgesetzte [ |Z(512 | 2| 5|5|¢&
Dose FlelE [t e

O00O0([6080 6
r-11 (][]

ThT
NEENEERNEEN

- =

Direkt zu den Z&hlern

ANS4-DIN/AP

4.1 House connection point

At this point the main line is connected to introduce the M-Bus into another building.
The house connection point is installed using a terminal.

M-Bus
1x4x1,5mm2

Anschlusspunkt
zu

Uebergabepunkt N~——1
3 = Reserve
Haus- a|2|5|la g £ % &
anschluss slelelss @ & 5
2lclc|g8 8 ¢c c 8
@ |6 2R

punkt

@
(%
(%
(%
@
@
@
(%)

Durchgangs-
klemme

(SRR JSESEVEY

sna-wW
2BAST
2eAST
sna-wW
sng-w
JBAST

M-Bus
1x4x1,5mm2

M-Bus
1x4x1,5mm2

Ankommende
Hauptleitung

Abgehende
Hauptleitung

Using this installation type, various objectives are met:

e Defined branch into the building

e Tightly screwed connection of the M-Bus main and connection line (secure connection)
e No multiple assignment of terminals

e Easy separation of the building for maintenance and extension work
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4.2 Handover Point

The handover point is the central M-Bus node of a building.
An AMBUS® central unit carries out this function. It operates as an M-Bus repeater and supplies the M-
Bus devices with energy. The riser lines are connected to this central unit.

15vac ' —-——— ' 15vac
- m 3 m -

Steigleitung im
ergeschoss

Ev. Stelgleitung im
Untergeschoss

Service

snaw
snaw
senst
AGt
snaw
snew
T
sengt

RS-232 M-Bus Repeater L O
\—b e
V| |e JA—
v
B +| |o| [

Using this installation type, various objectives are met:

e Defined branch into the building

e Tightly screwed connection of the M-Bus main and connection line (secure connection)
¢ No multiple assignment of terminals

e Easy separation of the building for maintenance and extension work

4.3 Base point

At the base point on every floor in the riser zone area, the M-Bus riser line runs over into the M-Bus floor
network for meters or M-Bus components.
This connection is implemented using a fourfold socket outlet type ANS 4.

Due to the maxium current load of a single socket, a maximum of 20 M-Bus load units can be connected
per slot in the base point. By consistent allocation to all four RJ-11 socket outlets a capacity overload can
be avoided.

- '
::‘é’z‘; 1x4x1,5mm2 | ————
-—— 15vac
(I e
Steigleitung im I I 11
Obergeschoss I I I I Ev. Steigleitung im
Untergeschoss
(I
Stitzpunkt N N I I Iul.-
==zl Izl 515
1 L1 11
SN FENESESEN]
ANS-4/DIN
R | g i
IE' = @
1x4x0,8 Direkt zu Zu abgesetzten
den Zahlern Dosen

Using this installation type, various objectives are met:
e Defined transition from M-Bus to the floor network
e Screwable connection of the floor network (thereby easy error localization)
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4.4

End box (meter connection)

For the development of the meter points
within the floor network, type ANS 4 or
ANS 1sockets are installed in immediate
vicinity of the M-Bus devices The prefab-
ricated RJ-11 connecting cables of the

meters are plugged in there. 15vAC blau
. . . M-Bus violett
vices. The prefabricated RJ-11 connecting weus s
15VAC weiss

cables of the meters are plugged in there.
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leitung

leitung

V

Y

1x4x0,8mm

M-Bus

M-Bus 1x4x0,8mm
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JeNGT
sna-w

sSna-w
2eAST
9eAST
Sna-w
sSna-w

ANS-4/DIN

" m

irekt zu
den Zahlern

Examples of how to use distributor and connection boxes
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ANS-4

M-BUS M-BUS M-BUS M-BUS

& —0 m —
CALEC-MB AMBUS-IS CALEC-ST AMTRON-N
o 11658 M-Bus Slave M-Bus Slave M-Bus Slave M-Bus Slave
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AMBUS ZS

ANS-4

M-Bus Installation mit AQUAMETRO Installationszubehér

[
10T

M-Bus Geréte z.B:

AMTRON-N

SAPHIR-N

AMBUS-IS

Ambiductor AB

Adress:

Tel:
Epost:

Internet:

Armévégen 61-

187 64 TABY
08-501 676 76

63

info@ambiductor.se
www.ambiductor.se
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