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NOTICE

This document contains information about one or more ABB products and may include a
description of or a reference to one or more standards that may be generally relevant to
the ABB products. The presence of any such description of a standard or reference to a
standard is not a representation that all of the ABB products referenced in this document
support all of the features of the described or referenced standard. In order to determine
the specific features supported by a particular ABB product, the reader should consult the
product specifications for the particular ABB product.

ABB may have one or more patents or pending patent applications protecting the intel-
lectual property in the ABB products described in this document.

The information in this document is subject to change without notice and should not be
construed as a commitment by ABB. ABB assumes no responsibility for any errors that
may appear in this document.

In no event shall ABB be liable for direct, indirect, special, incidental or consequential
damages of any nature or kind arising from the use of this document, nor shall ABB be
liable for incidental or consequential damages arising from use of any software or hard-
ware described in this document.

This document and parts thereof must not be reproduced or copied without written per-
mission from ABB, and the contents thereof must not be imparted to a third party nor used
for any unauthorized purpose.

The software or hardware described in this document is furnished under a license and
may be used, copied, or disclosed only in accordance with the terms of such license. This
product meets the requirements specified in EMC Directive 2004/108/EC and in Low Volt-
age Directive 2006/95/EC.

TRADEMARKS

All rights to copyrights, registered trademarks, and trademarks reside with their respec-
tive owners.

Copyright © 2003-2014 by ABB.
All rights reserved.

Release: August 2014
Document number: 3BDD011600R0601 B
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Section 1 Features/ Application

RLM 01 converts one simple, non-redundant Profibus line into two reciprocally
redundant lines A/B. The module works bidirectionally, which means that all three
interfaces can receive and transmit data.

Conversion: Line M <=> Lines A/B
Use on PROFIBUS DP/FMS lines
Automatic line selection
Transmission rate 9.6 kBit/s .... 12
MBit/s

Monitoring of communication
Repeater functionality

Redundant power supply

Status and error display
Monitoring of the power supply
Potential-free alarm contact
Simple assembly on DIN mounting
rail

You can position the module directly after a master, before a bus segment with
several slaves or before an individual slave. PROFIBUS stations with redundant
couplers [K] can be directly connected to the PROFIBUS set redundant by RLM 01.
Stations with only one interface can be optionally assigned to the A or B line. Each
RLM 01 PROFIBUS interface can serve up to 31 PROFIBUS stations. Using
repeaters [R] and media converters [O/E] makes it possible to increase the length of
the PROFIBUS lines and the number of stations.

3BDD011600R0601 B 7



Section 1 Features/ Application
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Figure 1. Application example

line B

KK

RLMO1 does not support master redundancy where one master only runs line A
and the other one only line B. The bus communication is asynchronous, even if
both masters balance their program modules against each other on the
applicational level. A Melody central unit CMC 60/70 offers clock synchronous
communication because of redundant PROFIBUS terminals (A & B).

Network devices like repeater, FOC coupler, DP/PA converter as well as RLMO1
cause a N x bit time delay of data telegrams. The delay time (see technical data) is
device specific and depends upon the selected baud rate. It must be taken into
consideration for the master bus configuration.

3BDD011600R0601 B



Section 2 Description of functions

Section 2 Description of functions

The three RS 485 interfaces of the module support all transmission rates specified in
DIN 19245 for the PROFIBUS from 9.6 kBit/s to 12 MBit/s. The module has
repeater functionality, i.e., it regenerates the signal shape and the amplitude of
received data. RLM 01 monitors all three lines A, B and M for activity and error
states. Detected errors are signalled by lit diodes on the front panel. The potential-
free alarm contact activated in parallel to this can be polled for diagnostic purposes
by the process control system PCS or by a programmable logic control PLC. The
three serial RS 485 interfaces are potential-free relative to each other and to the
power supply. This is a functional electrical isolation.

The first data coming in over line A or line B with a correct telegram start are routed
to terminal M. With simultaneity, either line A or line B is selected at random.
Testing and selection is always based on the first character. In the case of a telegram
start with error on A, the control logic switches to the redundant line B. The same
procedure applies vice-versa for line B.

Data coming in over line M with a correct telegram start are routed in parallel to the
two terminals A and B. The test for data is always based on the first character. In the
case of a telegram start with error, the control logic does not output any data to A
and B.

Either a single or a redundant power supply with 24 VDC is possible. The
distribution of load across L1+ and L2+ is based on the level of the voltages applied.
If a voltage source fails, the switch to the redundant supply source is made without
interruption. A monitoring logic circuit tests whether both voltages are present.

3BDD011600R0601 B 9



Section 2 Description of functions
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Figure 2. Hardware block diagram of RLM 01
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Section 3 Commissioning Safety information

Section 3 Commissioning

Safety information

To supply RLM 01, use only a safety-low voltage. This requirement also applies to
the alarm contact supply.

In accordance with the UL/CSA requirements an external protection (e.g. fuse) is
prescribed. The fuse rating can amounted to 1.6A to 10A (characteristic: medium
slow-acting or slow-acting). Protection of groups of several devices with a common
fuse is admissible (several RLM 01 or RLM 01 together with other devices).

When selecting a mounting location, make certain that the limit values for ambient
conditions specified in the technical data are observed and the module can discharge
heat without any obstruction.

Do not connect any bus lines that are laid partially or entirely outside buildings.
Voltage overload, for example resulting from lightning strikes, may destroy the
module. For protection against cases such as these, use optical fibre cable and
appropriate medium converters (electrical <==> optical) as high-quality electrical
isolation.

In accordance with the PROFIBUS installation guideline the shielding of the bus
cables are preferably connected at the start and at the end with earth potential. Place
the module on a low-resistance and low-inductance earthed DIN mounting rail.
Grounding measures by way of the E terminal (1) on the terminal strip are then not
required.

Front panel elements

Three Sub-D connectors A, B and M are located on the front panel of the RLM 01
for connection of the PROFIBUS cable. The 8-pin male multi-pin connector with
the associated terminal strip is used to connect the alarm and power supply wires.
There are also LEDs for activity/error display, a rotary switch for setting the
transmission rate and a reset button (activate transmission rate).

3BDD011600R0601 B 11



Mounting Section 3 Commissioning

@ ans RLMo1 @
Active LEDs \M =N Act )

A @@B Act
Error LEDs A @@B Er Profibus
Reset Button ———@  Reset interface M
Rotary switch
Power LED

Terminal strip

Profibus
interface A

Profibus
interface B

Figure 3. Front panel of the module

Mounting

The module should preferably be attached vertically on a DIN mounting rail. To do
this, place the two rear-side clamps on the top edge of the mounting rail. Then press
lightly on the underside of the module until the clamps spread apart and the bottom
edge of the rail locks audibly into place. The mounting location should be selected

so that the RLM 01 can discharge heat arising from power loss without hindrance. A
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Section 3 Commissioning Installation

distance of > 30 mm should be maintained between the top/bottom of the module
and cable ducts, other devices, etc.

AN

AN

Figure 4. Attachment to a DIN mounting rail

Installation

The redundant PROFIBUS lines are connected to the two terminals A and B.
Terminal M is provided for the non-redundant PROFIBUS line. All three
PROFIBUS connections A, B and M are designed uniformly with 9-pin Sub-D
connectors (sockets). The pin assignment conforms to the PROFIBUS standard.
RLM 01 uses only pins 3+8 for data transfer and 6+5 for power supply to an
external resistor combination for bus termination. The following table shows the
maximum assignment for PROFIBUS usage.

Pin: | Short description: | Meaning:
1 Shield Shield
2 -/- Not assigned

3BDD011600R0601 B 13



Installation Section 3 Commissioning

RxD/TxD, negative | Receive or transmit, negative
DGND Earth for digital signals

3 RxD/TxD, positive | Receive or transmit, positive

4 CNTR-P Repeater control signal

5 DGND Earth for digital signals

6 VP Power supply for external terminator
7 -/- Not assigned

8

9

If terminals A/B of RLM 01 are positioned at the beginning or end of a bus segment,
two terminals must be provided with one bus termination each (resistor
combination). The same also applies for terminal M if it is located at the beginning
or the end of a PROFIBUS segment. It is preferable to use PROFIBUS terminals
with an integrated resistor combination that can be turned on and off. A short-
circuit-proof power supply to supply the resistors located in the connector is
available on pins 5 (VP+) and 6 (DGND). The designation A/B in the following
figure refers to the cables in the PROFIBUS cable and not to the redundant
PROFIBUS cables, which are also named A/B.

6
J_—() VP +5V

390 Q

RxD/TxD, positive

RxD/TxD, negative

A (green)

Figure 5. Resistor combination in the PROFIBUS connector

Use only shielded PROFIBUS connectors of suitable design. The connectors
@ should preferably have a cable connection that is angled down at 35° and is no
wider than 18 mm.

14 3BDD011600R0601 B



Section 3 Commissioning Installation

The power supply and alarm lines are connected directly to the terminals labelled 1
to 8. If it is necessary to replace the module, you need only remove the terminal
strips. The maximum of 8 cables remain connected. The functions of terminals 1... 8
are given in the following table.

Terminal: Short description: Meaning:
8 F1 Potential-free alarm contact (closed in fault-free
7 F2 operation)
6 L2+ Redundant power supply and associated ground
5 M connection
4 L1+ Cable jumper from L1+ to L2+ if no red. voltage is
present
L1+ +24 V power supply and associated ground con-
2 M nection
1 E Connection for PE conductor

You can press down the orange-coloured pin using a narrow screwdriver to open the
cage tension spring. Only press the pin in far enough to feel a noticiable resistance
( about 1 mm below the upper surface of the terminal strip ). Now insert the
stripped wire as far as it will go into the large hole on the left. Reliable contact is
only ensured if the cage tension spring grasps the wire and not the insulation around
it. The cage tension spring can receive solid wires or rough wire strands with cross
sections from 0.14 to 1.5 mm?2. Please use flexible or rough wire strands with the
lowest possible cross section for better handling and reduced mechanical stress to
the terminal strip.

o oo
" -
il - -

w w

+ +

@ -

o~ o~

Figure 6. Power supply
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Setting the baud rate Section 3 Commissioning

Setting the baud rate

Configuration of the RLM 01 merely involves setting the baud rate. It should be set
with the rotary switch on the front panel before turning on the power supply. You
can select baud rates of from 9.6 kbd to 12 Mbd. If the baud rate is changed during
ongoing operation, you should push the reset button once briefly to reset the control
logic and the counters etc. to a defined initial state.

00 7
@ »

— w
99’q

Figure 7. Rotary switch for setting the baud
rate

Example: The switch shown is at setting 3, corresponding to a baud rate of 1.5 Mbd

Switch setting: | Baud rate: | Unit:

12 Mbd or MBit/s
6
3
1.5
500 kbd or kBit/s
187.5
93.75
19.2
9.6
-/- No function

Ol N|ojloa|l~jwW|NM|=2|O
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Section 3 Commissioning

Application on ships and maritime systems

Application on ships and maritime systems

RLMOL1 is certified for applications on ships and maritime systems by the Germanic
Lloyd (GL). To meet the increased requirements regarding EMC and overvoltage,
RLMOI1 must have one or two "24 VDC power supply filters (surge)" depending on
the supply (single / redundant). The supply of several RLMO1 behind one filter is
not admissible. The max. length of the lines between filter and RLMO1 must not
exceed 1 m. Possibly needed fuse elements have to be arranged before the filter. The
electrical connection to ground potential is effected via the module attachment as
with RLMO1. The following example shows the interconnection in case of a
redundant supply of RLMO1. For a single supply of RLMO1, the L2+ terminal has to
be bridged with the second L1+ terminal.

UV (+24V) —— — |

M (OV)

—

DIN mounting rail [

24 VDC Power Supply Filter RLMO1
4 1 > L1+
jg TE L1+

I—-
8 5 M
@‘
« | E
,,,,,,,,, 4 =
4 1 L2+
1
I—-
8 5 M

further devices

Figure 8. RLMO1 with 24 VDC power supply filter

3BDD011600R0601 B
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Application on ships and maritime systems Section 4 Monitoring

Section 4 Monitoring

The LEDs assigned to lines A, B and M on the front panel are used to indicate bus
activity (Act) and possible errors (Err) on the PROFIBUS lines. The monitoring
logic in RLM 01 assumes that lines A & B are used for communication during
operation. If it is subsequently possible to receive data over only one of the two
lines, the non-available line is reported as faulty. If the redundant (second) line also
fails, the same state results for the monitoring logic as for a redundant PROFIBUS
link A AND B that is not in operation at all. Since the logic has no criterion for
making a distinction, no error message is generated by RLM 01. The alarm contact
remains closed and the two Act and Err LEDs are unlit. But the condition just
described does not go undetected. In this case the PROFIBUS master generates the
error message, since it cannot access the slaves either via line A or line B.

An Err LED flashing at an undefined pulse/pause ratio indicates that the line in
question has failed AND that there is only sporadic data traffic on the redundant
line.

The monitoring logic can only indicate operating and error states correctly if the
baud rate is set correctly.

RLM 01 also tests whether the supply voltage is present at inputs L1+ and L2+. A
single power supply with L1+ alone always requires a cable jumper from L1+ to
L2+ (see Chapter 3). This prevents an unwanted error message.

18 3BDD011600R0601 B



Section 5 Signalling Application on ships and maritime systems

Section 5 Signalling

The monitoring logic in RLM 01 indicates operating and possible error states via
LEDs on the front panel. In normal operation, all yellow Act LEDs (flashing or
continuous) and the green Pwr LED are lit. The two red Err LEDs are unlit. Any
signalling configuration other than this indicates a communication or power supply
eITor.

Front panel Tables
O M - Act —> ye”OW /-

A B
(O)—() -Act == | yellow | yellow | Communikation

||
.—.-Err —} red red

. Pwr —Pp | green Power supply

Figure 9. Assignment of LEDs for representation in the table

The text (yellow, red, green) in the two following tables means that the
corresponding LED is lit, thus displaying an operating or error state.

3BDD011600R0601 B 19



Communication Section 5 Signalling

Communication
Act/Err LEDs Alarm contact | Meaning
Yellow -/- Closed Data reception via all three wires (unin-
Yellow Yellow terrupted operating status)
Unlit Unlit
Yellow -/- Open Data reception via line A/ M but not via
Yellow | Unlit line B
Unlit Red
Yellow -/- Open Data reception via line B / M but not via
Unlit Yellow line A
Red Unlit
Unlit -/- Closed Data reception via line A / B but not via
Yellow | Yellow line M
Unlit Unlit
Yellow -/- Open Data reception via line A/ M and con-
Yellow Yellow tinuous transmitter on line B
Unlit Red
Yellow -/- Open Data reception via line B/ M and con-
Yellow Yellow tinuous transmitter on line A
Red Unlit
Unlit -/- Closed No data reception via lines A/B and M
Unlit Unlit
Unlit Unlit

20 3BDD011600R0601 B



Section 5 Signalling Redundant power supply
Redundant power supply
Pwr LED | Act/Err LED's Alarm contact | Meaning
Green Depending on status | Closed RLM 01 is supplied with
L1+ and L2+
Unlit Depending on status | Open L1+ or L2+ missing
Unlit All unlit Open L1+ and L2+ missing

Simple power supply

Pwr LED | Act/Err LED's Alarm contact | Meaning

Green Depending on status | Closed RLM 01 is supplied with
L1+

Unlit Depending on status | Open Wire jumper to L2+ miss-
ing

Unlit All unlit Open L1+ missing

3BDD011600R0601 B
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Simple power supply

Section 6 Technical data

Section 6 Technical data

Serial interfaces

- Connections

- Transmission rate
- Type

- Connection

- Electrical isolation
- Test voltage

A, Band M

9.6 kBit/s to 12 MBit/s

RS 485

9-pin Sub-D connector

To VDE 0110, functionally isolating
500 Veff

- Device protection class 3

Line length restriction

- Master ==> M 50m

- M ==> Slave 50m

- A/B ==> A/B according PROFIBUS specification
Data telegram delay

-A/B==>M 11 Bit times [us] + 0,6 us
-M==>A/B 4 Bit times [us] + 0,6 us

Power supply

- Operating voltage

- Power consumption
- Power loss

- Connection

- Wire cross section

24 VDC (+20 .. +33 V)
150 mA typically at 24 V
Approx. 3.6 W

8-pin terminal strip

0.14 ... 1.5 mm2

Ambient conditions

- Operating temperature

- Transport / storage temperature
- Relative humidity

0...50°C
-30 ... 85°C
Max. 75% non-condensing in operation

- Altitude up to 2000 m
Alarm contact
- Function Open in case of error

- Switching voltage
- Switching current

<60VDC
Max. 1A

22
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Section 6 Technical data

Simple power supply

Design

- Dimensions 134 x 56 x 70 mm (H,W,D)

- Weight approx. 330 g

- Attachment mounting rail, 35 mm

- Protection IP 20

- Placement indoor use (installation in an appropriate
enclosure is equivalent)

Certification

- USA UL

- Canada CSA

- Europe CE

- ships and maritime systems

GL (Category A, B, C, D),
together with the 24 VDC power pack filter
(Surge) 3BDZ000397R1

Accessories
(to be ordered separately, see
Orderlist)

3 PROFIBUS connectors
1 0or2 24 VDC power pack filter (Surge),
depend upon supply (single / redundant)

3BDD011600R0601 B
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Simple power supply

Section 6 Technical data
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Revision History

This section provides information on the revision history of this User Manual.

ﬂ The revision index of this User Manual is not related to the 800xA 6.0 System
Revision.

The following table lists the revision history of this User Manual.

Revision Description Date
Index
A Published for 800xA 5.1. June 2010
B Published for 800xA 6.0. August 2014

Updates in Revision Index B

The following table shows the updates made in this User Manual for 800xA System
Version 6.0.

Updated Section/Sub-section Description of Update

Cover Page Cover page changes.

3BDD011600R0601 B 25



Updates in Revision Index B
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