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About this document Leuze

2.1

2.2

2.3

About this document

These connecting and operating instructions contain information on the approved purpose and use of MSI
safety interfaces.

A

All information provided in the connecting and operating instructions, especially the Safety
Ai Notices, must be observed.

Safety and warning notices are marked with the A symbol.

These connecting and operating instructions must be kept in a safe place. It must be available during the
mission time of the MSI safety interfaces.

Leuze electronic GmbH + Co. KG is not liable for damages caused by improper use. Knowledge of these
connecting and operating instructions is considered an element of proper use.

System overview and range of applications

General information

The Modular Safety Interface (MSI) serves as a link between one or more active optoelectronic protective
devices (AOPD), type 2, type 3 or type 4, and the machine control. All MSI safety components include start/
restart interlock and contactor monitoring functions that can be activated and deactivated. They are also
equipped with a series of signal outputs and LED indicators as well as a diagnostic interface to a PC.

In addition, MSI-mx(E)/Rx offers a muting function to suppress the protective function of an AOPD, e.g.
when transporting materials through the protective field. Special safety regulations for muting are
described in Chapter 3.6 below.

Leuze electronic offers a range of additional MSI safety interfaces with standard and special function, e.g.
muting (intentional suppression of the safety function) or cycle control (single cycle, two cycle).

All MSI safety modules are equipped with relay outputs. The x-variants allow the additional connection of
safety switches or E-STOP buttons acc. to category 4.

All information also applies to UL compliant version MSI-mxE/Rx, provided that nothing to the contrary is
stated.

Certifications
Europe
EC Type Examination
TUV SUD
Terminology
1.1-2.2 State Output Safety Switches
AOPD Active Optoelectronic Protective Device
Diagn. Diagnosis Function
EDM External Device Monitoring
Contactor monitoring
ESPE Electro-sensitive Protective Equipment
Fault Relay error
I/O-mx module Extended input/output module
Lamp Warn. Muting Indicator Failure Warning
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Locked Start/Restart Interlock active
MSI Fault MSI error
Muting Muting error

Fault/Failure

M1 - M4 Muting Input 1 - 4

Muting Indicators | Muting indicators

Muting Sensors | Muting sensors

N.C. Normally Closed Contact
N.O. Normally Open Contact
OSSD Safety-related switching output
Reset Start/Restart Interlock Initiator
RS 232 Interface RS 232
S1-54 Safety input 1 -4
Safety input 1-4
S1&S2 Indication protective fields free/interrupted
S3 & S4

Safety Switches | Safety Switches

SSD Secondary Switching Device
Switches to ON state when the MSI is ready for operation
State Status
Test Test Signal Outputs
T1,T2 Test signal output 1, 2
Warn. Warning muting indicator defective

(I/0-mx module)

Warn. Warning (preset number of switching operations exceeded)
(Rx module)

2.4  Nomenclature MSI-mx(E)/Rx

MSI | Modular Safety Interface

m With muting function

X Extended functions

4 AOPDs, type 2:
« Start/restart interlock
» Contactor monitoring
+ Diagnostics function
and the following special functions for 1 AOPD type 4 or 1 AOPD type 2:
» Sequential muting
+ Parallel muting (2.5 s)
or for 2 AOPDs of type 4 or type 2
+ Parallel double muting
+ Additional connection of safety switches (e.g. safety gate switches) possible
+ Displays and signal outputs for protective and muting operation

The extended version offers the following standard functions for either 2 AOPD, type 4, or up to

Leuze electronic GmbH + Co. KG MSI-mx(E)/Rx
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/Rx

Relay output with extended functions:
» Two safety-related normally open contacts, OSSD 1 and OSSD 2
* One safety-related normally closed contact OSSD 3
* One normally open contact "MSI readiness" SSD
« Status indicators and signal outputs
Additional special function:
» Relay switching cycle monitoring with prefailure message

(E)

Additional empty housing for convection
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Safety

Before using the safety interface, a risk assessment must be performed according to valid standards (e.g.
EN ISO 12100, EN ISO 13849-1, EN 62061). The result of the risk assessment determines the required
safety level of the safety interface (see table in chapter 3.1.1). For mounting, operating and testing, docu-
ment "MSI-mx(E)/Rx Modular Safety Interface" as well as all applicable national and international stan-
dards, regulations, rules and directives must be observed. Relevant and supplied documents must be
observed, printed and handed to the affected personnel.

Before working with the safety interface, completely read and understand the documents applicable to
your task.

In particular, the current version of the following national and international legal regulations apply for
commissioning, technical tests and handling of safety sensors:

» Machinery Directive

» Low Voltage Directive

+ Electromagnetic compatibility

» Use of Work Equipment Directive

+ OSHA

» Safety regulations

» Accident-prevention regulations and safety rules

» Ordinance on Industrial Safety and Health and employment protection act
* Product Safety Law (ProdSG)

Local agencies can also provide safety-relevant information (e.g. occupational safety and
health inspectorate, employer's liability insurance association, labor inspectorate, OSHA).

Intended use and foreseeable misuse

A

A running machine can cause severe injuries!
% Make certain that, during all conversions, maintenance work and inspections, the system is

securely shut down and protected against being restarted.

Intended use

» The safety interface may only be used after it has been selected in accordance with the respectively
applicable instructions and relevant standards, rules and regulations regarding labor protection and
safety at work, and after it has been installed on the machine, connected, commissioned, and
checked by a competent person.

* When selecting the safety interface it must be ensured that its safety-related capability meets or
exceeds the required Performance Level PL, ascertained in the risk assessment.

The following table shows the safety-related characteristic parameters of the MSI-mx(E)/Rx modular
safety interfaces.
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Type in accordance with EN 61496-1 Type 4
SIL in accordance with EN 61508 SIL3
Performance Level (PL) in accordance with PLe

EN ISO 13849-1:2015

Category in accordance with Cat. 4
EN ISO 13849-1:2015

Mean probability of a dangerous failure per hour | 100% Load ny, = 4,800: 1.6 x 1098 1/h
(PFHg) as a function of the mean number of 60% Load ny, = 4,800: 1.3 x 108 1/h
annual switching cycles of the relay n,,* 100% Load ny, = 28,800: 3.8 x 108 1/h
60% Load ny, = 28,800: 1.6x 1078 1/
100% Load no, = 86,400: 9.5x 10°% 1/h
60% Load ny, = 86,400: 2.4x 1078 1/

*ngp = mean number of annual actuations, see C.4.2 and C.4.3 of EN ISO 13849-1:2015
Use the following formula to calculate the mean number of annual actuations:

n,, = (d

op hop - 3600 8/h) =ty 16

op o

In doing so, make the following assumptions with regard to the use of the component:

hop = mean operating time in hours per day

dop = mean operating time in days per year

tcycle = Mmean operating time between the start of two successive cycles of the component (e.g switch-
ing of a valve) in seconds per cycle

» The safety interface is used in combination with one or more multiple light beam safety devices or
safety light curtains to safeguard points of operation or danger zones.

» The control of the machine or system that is to be safeguarded must be electrically influenceable. A
switch-off command initiated by an MSI must result in an immediate shutdown of the dangerous
movement.

» The "Reset" acknowledgment button for unlocking the start/restart interlock must be mounted in such
a way that the entire danger zone can be seen from its mounting location.

+ Signal outputs (state output) and SSDs (Secondary Switching Device) must not be used for switch-
ing safety-relevant signals.

» The safety interface is designed for installation in a cabinet or a protective housing with a degree of
protection of at least IP 54.

» The 24 V DC £20% power supply must guarantee safe insulation from the mains voltage and be able
to bridge a power outage period of 20 ms.

» Depending on external wiring, dangerous voltages may be present at the switching outputs. In addi-
tion to the power supply, these must be switched off and safeguarded against being switched back
on prior to all work on the MSI-mx(E)/Rx.

» These operating instructions must be included with the documentation of the machine on which the
protective device is installed so that they are available to the operator at all times.

+ In the event of changes to the MSI-mx(E)/Rx, all warranty claims against the manufacturer of the
safety interface are rendered void.

» The safety distance between the AOPD and the point of operation is to be maintained. It is calculated
according to the formulas for machine-specific C standards or given in the general B1 standard
EN ISO 13855. Both the reaction time of the test monitoring unit and the braking time of the machine
must be taken into account.

» Two switching contacts must always be looped into the switch-off circuit of the machine. To prevent
welding, relay switching contacts must be fused/protected externally according to the technical data.

» The safety interface must be exchanged after a maximum of 20 years. Repairs or the exchange of
wear parts do not extend the mission time.

» The safety interface satisfies the requirements of safety category 4 acc. to EN ISO 13849-1:2015. If,
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however, an AOPD of a lower safety category is connected, the total category for the given path of
the control cannot be higher than that of the connected AOPD.

 Cross-circuits between S1 and S2 or S3 and S4 are only detected by the MSI safety module if both
time-delayed test signal outputs, T1 and T2, are used for the connected protective device(s) with
relay output. AODPs of type 4 with safety-relevant transistor outputs and their own cross circuit mon-
itoring can be directly connected to S1 and S2 or S3 and S4.

3.1.2 Foreseeable misuse

Any use other than that defined under the "approved purpose" or which goes beyond that use is consid-
ered improper use!

e.qg.,
 Applications in explosive or easily flammable atmospheres

A

/2\ Such instances can jeopardize the health and lives of the personnel operating the machinery

and/or may cause damage to property.

3.2 Competent personnel
Prerequisites for competent personnel:
* They have a suitable technical education.

» They know the rules and regulations for labor protection, safety at work and safety technology and
can assess the safety of the machine.

» They know the instructions for the safety interface and the machine.

» They were instructed by the responsible individuals on the mounting and operation of the machine
and of the safety interface.

3.3  Responsibility for safety

Manufacturer and operator must ensure that the machine and implemented safety interface function prop-
erly and that all affected persons are adequately informed and trained.

The type and content of all imparted information must not lead to unsafe actions by users.
The manufacturer of the machine is responsible for:

+ Safe machine construction

» Safe implementation of the safety interface

 Imparting all relevant information to the operating company

+ Adhering to all regulations and directives for the safe commissioning of the machine
The operator of the machine is responsible for:

* Instructing the operating personnel

« Maintaining the safe operation of the machine

» Adhering to all regulations and directives for labor protection and safety at work

* Regular testing by competent personnel (see chapters 3 and 3.2)

3.4  Exemption of liability
Leuze electronic GmbH + Co. KG is not liable in the following cases:
Safety interface is not used as intended.
« Safety notices are not adhered to.
» Reasonably foreseeable misuse is not taken into account.
* Mounting and electrical connection are not properly performed.
* Proper function is not tested.
Changes (e.g., constructional) are made to the safety interface.
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3.5 Connection of E-STOP buttons

* It must be ensured that the EMERGENCY STOP function is always and immediately effective.
E-STOP buttons must not be connected at sensor inputs which provide for muting or cycle control
functions! In chapter 6 "Connection examples”, there is a particular example illustrating the connec-
tion of a two-channel E-STOP button.

+ E-STOP buttons connected to the MSI act only on the safety circuit to which the AOPD is assigned.
Thus, it can be considered to be an area E-STOP. The limited sphere of action of the button is to be
clearly marked for the operating personnel.

3.6  Additional safety notices for the special function "Muting"

» Muting is the intentional suppression of the safety function of an AOPD. It is used, for instance, to
allow the material flow to pass through the protective field without triggering a switch-off signal. E-
Stop command devices must not be muted.

+ During the muting function the protective function of this AOPD is no longer active! For this reason
other measures must be taken to ensure that it is not possible to reach or go into the point of opera-
tion. For instance, if the material transport completely fills the access area, or if there is no danger
while muting is active, such as during the return motion of a tool.

» The muting sensors must be positioned in such a way that it is impossible to manipulate them easily.
For example, optical sensors can be mounted so high or so far apart that the operating personnel
cannot cover them either simultaneously or at all. If switches are used, we recommend a concealed
installation.

» The operating personnel must be expressly informed that the protective device offers no protection in
the muting state. Any manipulations of or unauthorized entries into the system present immediate dan-
ger to personnel.

» An additional sign should be put up stating that the safety light grid offers no protection when the
Muting indicator is lit and it is dangerous to reach or walk through the protective field. Muting indica-
tors and sign should be placed in a clearly visible location near the muting area.

» The start button must be positioned so that it cannot be actuated by persons who are located in the
protective field.

Leuze electronic GmbH + Co. KG MSI-mx(E)/Rx 11
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4

4.1

4.2

421

422

System design and functions

System design

Two microprocessors handle the redundant processing of the signal sequences within the intelligent
modular safety interface MSI. The results of the two processors are continuously compared. If any devia-
tions are found, the safety-related outputs are immediately switched off and the LED indicating an MSI
failure lights up.

Sensor signals at inputs S1 and S2 as well as S3 and S4 are checked. Depending on which of the functions
(as described below) are selected, when the protective fields of all connected AOPDs are free, the MSI
outputs switch automatically to the ON state (without start/restart interlock) or remain in the OFF state until
the reset button has been pressed and released (with start/restart interlock = standard operating mode).
On the output side, the MSI-mx(E)/Rx is equipped with two positive-guided normally open contacts and
one positive-guided normally closed contact and offers an additional normally open contact SSD
(Secondary Switching Device) which assumes the ON state when the MSI-mx(E)/Rx is ready for operation.

A
The SSD contact does not open when a protective field is interrupted! It may be used to
Ai switch off a second circuit in the event of a fault of the MSI.

The MSI safety interface comes in a 52.5/70 mm-wide slide-in housing that holds the MSI-mx module, the
I/O-mx module and the output module. It is suitable for mounting on a grounded 35 mm standard rail.

DIP switch settings

MSI-mx module DIP switch

To reset the DIP switches: cut off the voltage supply to the interface (see chapter "Safety Notices"), loosen
the mounting tabs of the component with the imprint "MSI-mx" and pull this module partly out of the
housing:

' Y% K Y%
DS4 DS3 DS2 DS1

I e e e e 0 2 2
own | @ @

Functions only in conjunction with external wiring, see Chapter 4.3:

DIP switch DS4 | DS3 DS2 DS1

Function With- | Lock Contactor moni- | Without
out toring

Up Start interlock only Statice - nones -

Down Start/restart interlock™ - none** Dynamic -

Factory setting: all switches down

* See chapter4.3.1.1-4.3.1.3
**  See chapter 4.3.1.4
« See chapter 4.3.1.2
s See chapter4.3.1.3-4.3.15

1/0-mx module DIP switch

To reset the DIP switches: cut off the voltage supply to the interface (see chapter "Safety Notices"), loosen
the mounting tabs of the component and pull the I/O-mx module (to the right of the MSI-mx module) partly
out of the housing:

(IZ K 1%,
up MU5 MU4 MU3 MU2 MU1 .@ .@
down | i { ! i )l @2 @2
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DIP switch MU5 MU4 MU3 MU2 MU1

Function Muting area 2 | Muting area 1 | Muting sensors | Muting time Parallel muting
limit

Up S3 only S1 only Non-testable Without Muting area 1+2

Down S3 & S4 S1&S2 Testable 10 min Muting area 1

Factory setting: all switches down

423

Rx output DIP switch

To reset the DIP switches: cut off the voltage supply to the interface (see chapter "Safety Notices"), loosen
the mounting tabs of the component with the imprint "Rx" and pull this module partly out of the housing.

(1Z X 1%,
ggwn i — | — ) :% :%
|

DIP switch RX2 RX1
Function Warning: 1,000,000 switching cycles performed
Up
Down X X
DIP switch RX2 RX1
Function Warning: 500,000 switching cycles performed
Up X
Down X
DIP switch RX2 RX1
Function Warning: 200,000 switching cycles performed
Up X
Down X
DIP switch RX2 RX1
Function Warning: 100,000 switching cycles performed
Up X X
Down

Factory setting: All switches down (warning after 1,000,000 switching cycles)
Recommended setting: See chapter 4.3.4

Leuze electronic GmbH + Co. KG
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4.3 Operating modes and functions
MSI-mx(E)/Rx permits the following operating modes and functions:

* Protective function with the possibility of the following combinations of interlocking function and con-
tactor monitoring function.

+ Five operating modes can be selected by means of external wiring and the DIP switches DS2 and
DS3 on the MSI-mx module.

» Muting function by way of testable or non-testable muting sensors in sequential or parallel muting
mode. Parallel double muting with two muting sensors for each muting area is possible. Further
details are given in chapter 4.3.2.

« Safety door monitoring can be integrated into the safety function of the MSI-mx(E)/Rx. Four addi-
tional inputs are available for this purpose. See also chapter 4.3.3.

4.3.1 Operating modes - interlocking and contactor monitoring functions

The following 5 combinations can be selected by externally wiring the MSI safety interface and/or by
changing the settings of the DIP switches DS2 and DS3 in the MSI module:

OPERATING MODES
Chapter Type of locking Type of contactor monitoring Muting function
4311 With start/restart inter- With dynamic contactor monitoring Possible
lock
4.31.2 With start/restart inter- With static contactor monitoring Possible
lock
4.3.1.3 With start/restart inter- Without contactor monitoring Possible
lock
4314 Without start/restart Without contactor monitoring Not permitted
interlock
4.3.1.5 With start/without restart | Without contactor monitoring Not permitted
interlock
A
The MSI safety interface is factory-set for the operating mode "with start/restart interlock and
/A\ dynamic contactor monitoring function". If this setting is changed, these functions (i.e. the
appropriate safety level) must be guaranteed by other means.

» Types of interlocking functions
The "start interlock function" ensures that when the system is switched on or when the supply volt-
age returns, even if the protective field is free, the safety-related output contacts (OSSDs) do not
automatically go into ON state, but only after the reset button has been pressed and released. The
"start/restart interlock function” prevents the OSSDs from automatically entering the ON state when
the protective fields of one or more of the connected AOPDs are released again after an interruption.
Here as well, the reset button must be pressed and released to initiate the system. Cyclic operation
and muting are not permissible if there is no locking (and hence no reset button) since the start but-
ton is also used to perform the function of the cyclic and muting reset.

» Types of contactor monitoring
The function "dynamic contactor monitoring" monitors the contactors and relays connected down-
stream from the MSI safety interface. Each time before the OSSDs switch to the ON state, a check is
made of whether the subsequent circuit elements have closed and reopened. If they have not, the
OSSDs of the MSI safety interface remain in the OFF state. If the function "static contactor monitor-
ing" is selected, a check is made of whether the subsequent switching elements are in an open state.
If they are, the start/restart interlock can be unlocked.

Leuze electronic GmbH + Co. KG MSI-mx(E)/Rx 14
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4.3.1.1 Operating mode: with start/restart interlock — with dynamic contactor monitoring

External wiring requirements: +24 V
oV
Terminal 13 "Reset" Connected to 24 V DC supply via a start button
Terminal 14 "EDM" Connected to 0 V via feedback contacts of the positive- k2
guided downstream relay =A
Required DIP switch settings in the MSI module (chapter 4.2): . k1
@©
DS3 down DS2 down (factory setting on delivery) n

3

Start/restart interlock is no longer active when the protective fields of all connected
AOPDs are free, the downstream relays have returned to their original state, and the
reset button is pressed and released.

4.3.1.2 Operating mode: with start/restart interlock — with static contactor monitoring

External wiring requirements: +24 V

o0V
Terminal 13 "Reset" Connected to 24 V DC supply via a start button
Terminal 14 "EDM" Connected to 0 V via feedback contacts of the positive- k2

guided downstream relay
Required DIP switch settings in the MSI module (chapter 4.2):
DS3 down DS2 up

Start H
X

In this operating mode, if the protective fields are free, a check is made of whether the % ?
downstream switching elements have returned to their original state. If so, a release is A
issued by pressing and releasing the reset button.

N

Af The dynamic monitoring of the downstream relays, which may be required in order to main-

tain the safety category, must be performed by other means.

4.3.1.3 Operating mode: with start/restart interlock — without contactor monitoring

External wiring requirements: +24V
oV
Terminal 13 "Reset" Connected to 24 V DC supply via a start button
Terminal 14 "EDM" Connected to 0 V
Required DIP switch settings in the MSI module (chapter 4.2): :A
DS3 down DS2 up §

A
Af The monitoring of the downstream switching elements, which may be required in order to

maintain the safety category, must be performed by other means.

Leuze electronic GmbH + Co. KG MSI-mx(E)/Rx 15
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4.3.1.4 Operating mode: without start/restart interlock — without contactor monitoring

4315

432

Muting operation is not permissible in this operating mode! +24 V
External wiring requirements: oV

Terminal 13 "Reset" Connected to 0 V

Terminal 14 "EDM" Connected to 24 V DC

Required DIP switch settings in the MSI module (chapter 4.2):
DS3 down DS2 up

RS

A

/\2 After the supply voltage is applied, the OSSDs immediately go into the ON state if all of the

protective fields of the connected AOPDs are free.
The start/restart interlock function and the monitoring of the downstream switching elements,

which may be required in order to maintain the safety category, must be performed by other
means.

Operating mode: with start/without restart interlock — without contactor monitoring

Muting operation is not permissible in this operating mode! +24 V
External wiring requirements: oV
Terminal 13 "Reset" Connected to 0 V

Terminal 14 "EDM" Connected to 24 V DC

Required DIP switch settings in the MSI module (chapter 4.2):

DS3 up DS2 up
After the supply voltage is applied, the OSSDs remain in the OFF state even if all of A I

the protective fields of the connected AOPDs are free.

A

Aﬁ When the protective fields of all connected AOPDs are initially free, the OSSDs first enter the

ON state when the protective field of the AOPD connected at S1 (for type 4: S1 and S2) is
interrupted and released. Only then do the rest of the connected AOPDs respond to the inter-
ruption and release of their own protective fields by switching the OSSDs directly to the OFF
and ON states.

The restart interlock function and the monitoring of the downstream switching elements,
which may be required in order to maintain the safety category, must be performed by other
means.

Muting function

Muting is the intentional suppression of the protective function. Special safety precautions must be
observed if muting is being used. See special Safety Notices in chapter 3.6. The muting operation is initi-
ated by the connected muting sensors. The MSI-mx automatically detects the muting mode based on
which of the muting inputs (M1 to M4) are occupied. For instance, sequential muting will be performed
when all inputs are occupied, and parallel muting takes place when M2 and M3 are occupied. Both of the
muting indicators must be connected. See chapter 4.3.2.5.

Parallel double muting requires the occupation of the muting inputs M2 and M3 as well as for the second

muting path M1 and M4. Additionally, it is necessary to change the position of the MU1 DIP switch in the
I/O-mx module to up. See also chapter 4.2.2.
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Special feature for muting AOPDs of type 2

When the DIP switch of the I/0-mx module is factory-set (MU4 down), the muting function applies for safety
inputs S1 and S2. If a type 2 AOPD is to be muted, the muting area 1 must be set to "S1 only" (MU4 up)
and the type 2 AOPD to be muted must be connected to S1. Similar to this, MU5 (up) can be used to set
muting area 2 of S3 and S4 to "S3 only". Prerequisite for this is that MU1 (up) be used to select muting
area 1 + 2 (parallel double muting).For DIP switch settings, see chapter 4.2.2.

4.3.2.1 Sequential muting, connections at M1 to M4

Sequential muting requires the connection of 4 muting sensors and their damping in a predetermined
sequence. Itis preferred when the material being transported (i.e. the transport vehicle) always has consis-
tent dimensions and there is sufficient space available for the material intake. Examples are shown in
chapter 4.3.2.8 and 4.3.2.9.

4.3.2.2 Parallel muting (2.5 s), connections M2 and M3

The muting process is initiated if the two inputs, M2 and M3, switch simultaneously (within 2.5 s of each
other). Parallel muting is used when material of inconsistent size is being conveyed or when there is limited
room in front of the muting station.

Parallel muting can be performed by two photoelectric sensors (separated transmitter and receiver or
retro-reflective photoelectric sensors) whose beam paths intersect behind the protective field but within the
danger zone. Examples of these and other possibilities can be found in chapter 4.3.2.10 and 4.3.2.11.

4.3.2.3 Parallel double muting (dual-range muting) using connections M2 and M3, M1 and M4

The MSI-mx(E)/Rx makes it possible to asynchronously suppress the safety function of the AOPDs located
at both the system intake and the system output. This may be necessary, for instance, at a continuous
production system.

This additional muting function requires that the DIP switch MU1 of the I/O-mx module is up. As always,
M2 and M3 influence the parallel muting of area 1 (S1 and S2). They must switch within 2.5 seconds of
each other in order to initiate the muting process.

For parallel muting, the muting sensors to be connected at M1 and M4 influence the muting of area 2 (S3
and S4). The same condition as above applies here: the two sensors must switch within 2.5 seconds of
each other in order to initiate the muting process for area 2. See the example in chapter 4.3.2.12.
Special feature for parallel double muting of AOPDs of type 2

When the DIP switch MU1 of the I/O-mx module is up, the muting function takes effect both for muting area
1 (S1 and S2) and for muting area 2 (S3 and S4). If AODPs of type 2 are to be muted, muting area 1 must
be set to "S1 only" at MU4 (up) and muting area 2 must be set to "S3 only" at MU5 (up). The AOPDs of
type 2 to be muted must be connected at S1 and S3. For settings, see chapter 4.2.2.

4324 Testable and non-testable muting sensors

The following devices are suitable for use as muting sensors:

* Non-testable photoelectric sensors (transmitter/receiver or retro-reflective photoelectric sensors)
with pnp output, dark-switching

» Testable and non-testable reflective diffuse sensors with pnp output, light-switching
* Mechanical position switches

* Inductive proximity switches

* Induction loops if metallic objects move into the path to be muted

A

/\2 The cables to the individual muting sensors must be laid separately!
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Non-testable muting sensors

Prerequisites: DIP switch MU3 in the I/O-mx module must be up

 pnp or switching output must provide 0 V in the non-dampened state
* pnp or switching output must provide 24 V DC in the dampened state

Testable muting sensors

Prerequisites: DIP switch MU3 in the 1/0-mx module must be down (factory setting)

« Diffuse reflection sensors, light-switching, are suitable; with activation/test input and a reaction time
of 210 18 ms.

» Test signal T1 must be used for the muting sensor at M2 (M4).
 Test signal T2 must be used for the muting sensor at M3 (M1).

* pnp output must provide 0 V in the non-dampened state and 24 V DC (plus above-mentioned test
impulses) in the dampened state.

Example: SLS SR8.8/ER8/66-S12, polarized for light switching, from Leuze electronic

4.3.25 Muting display function

Single muting for S1/S2, or in the case of type 2 for S1 only

In case of muting, terminal 28 will deliver 24 V DC to muting indicator 1 connected to it to indicate the
muting.

Terminal 29 serves as backup in case that muting indicator 1, which is connected to terminal 28, fails
(broken filament or interrupted supply). Muting indicator 2 must be connected to terminal 29 to serve as
back-up unit to take over the indicating function in case muting indicator 1 (connected to terminal 28) fails,
in order to ensure fault-free operation.

With the automatic change from muting indicator 1 to muting indicator 2, the assigned LED "lamp warn"
on the I1/0-mx module flashes (1 impulse). If muting indicator 2 should fail (it is monitored constantly, even
if it is not switched on), the LED "lamp warn" will also flash (2 impulses).

In addition to the indication, the impulses (1 or 2) are also directed to output terminal 30. This output will
deliver an active-high signal during fault-free operation. Only if the second indicator fails as well, the MSI-
mx(E)/Rx will enter a fault state and the OSSDs will switch to the OFF state.

Special feature for double muting

If double muting is selected via the DIP switch MU1, the output on terminal 28 takes over the muting indi-
cation of muting area 1, the output on terminal 29 takes over the muting indication of muting area 2. In this
operating mode, the MSI-mx(E)/Rx goes into a fault state as soon as one of the indicators fails.

4.3.2.6 Muting restart while transport material is located in the muting area

If transport material is in the sensor area when switching on the system after a power interruption, after an
E-Stop release or after termination of the muting function by incorrect sequence or time condition, a muting
restart is always required.

If the transport material dampens at least one muting sensor but does not interrupt the protective field of
the AOPD that is to be muted, press and release the start button to activate the transport system. Muting
is not activated. As soon as the transport material interrupts the protective field, the OSSDs switch into the
OFF-state and the muting indicators start to blink. Muting restart is now possible.

If the transport material dampens at least one muting sensor and, at the same time, the protective field of
the AOPD that is to be muted when switching on is already interrupted, the OSSDs remain in the OFF state
and the muting indicator flashes immediately. Muting restart is immediately possible.

Muting restart requires pressing the start button two times within 4 s. On the second activation of the start
button the safety circuit is released immediately. On the second release of the start button the MSI-mx(E)/
Rx safety interface checks the muting sensors for a valid state.

If the check ascertains a valid muting combination, the OSSDs will stay in the ON-state. The system takes
on normal operation.
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N

If an invalid muting combination is detected, the release remains in effect only as long as the
A/\ button is pressed. As soon as the button is released, the system comes to a standstill. Thus it

is possible to enable and operate the system as long as a responsible person constantly
observes the process and can interrupt the dangerous movement at any time by letting go of
the start button. In this case, the muting sensors have to be checked for misalignment, con-
tamination or damage.
This option assumes that the start button is mounted in a location from which the entire dan-
ger zone can be viewed. See chapter 3.6Additional safety notices for the special function
"Muting".

4.3.2.7 Muting time limit - 10 minutes

Regardless of the selected muting mode, the MSI safety interface reports a muting malfunction when the
duration of a muting exceeds 10 minutes. Using parallel double muting, the OSSDs switch to the OFF-
state and the MSI shows muting faults, when one of the two muting areas reaches the time limit.If a muting
sequence is initiated within the 10 minutes, the timer is reset and the 10 minutes start over again.

A

The muting time limit is mandatory. The muting time limit may only be switched off with DIP
A switch MU2 in the I/O-mx module in reasonable cases, e.g. for a normally uninterrupted flow

of goods in the muting path and if no persons are thereby endangered.

A

/2\ The user assumes responsibility for switching off the muting time monitoring!

4.3.2.8 Example: Sequential muting, non-testable muting sensors

M4
g Danger zone
M1 — L
M2 —1 -
M3 — J
M4 — L
Muting-
function _II_ - 50 ms each -

response time

« Attention: Non-testable muting sensors. Shift DIP switch MU3 up

» Muting function effects the inputs S1 & S2. Change position of DIP switch MU4, if input S2 should not
be muted. See chapter 4.2.2 DIP switch setting I/0O-mx module.
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T = AOPD transmitter
R = AOPD receiver

Piece = Start/restart, muting restart, must not be reachable out from the danger zone

+ M1 to M4, non-testable muting sensors after transmitter/receiver operation deliver 24 V DC in the
dampened state.

+ Activation sequence: sequential without time monitoring. But: 10 min. time limit when muting has
started

* w = transport vehicle length, d = distance M1, M4, condition: w > d

+ Positioning of M2 and M3 as close as possible to the receiver, but consider 50 ms reaction time
* M1 to M4, symmetrical arrangement

« All muting sensors must be released before M1 (or M4 for reverse travel) is activated again.

4329 Example: Sequential muting, testable muting sensors

[e]st

M3

Danger zone

4—— d »>
M — [
M2 — [
M4—I L
Muting- [ |
function - 50 ms each i

response time

+ Attention: Testable muting sensors. DIP switch MU3 down (factory setting)

» Muting function effects the inputs S1 & S2. Change position of DIP switch MU4, if input S2 should not
be muted. See chapter 4.2.2 DIP switch setting I/0O-mx module.

T = AOPD transmitter
R = AOPD receiver

Piece = Start/restart, muting restart, must not be reachable out from the danger zone

* T1, T2 test signal outputs

+ M1 to M4, testable muting sensors according to the diffuse-reflection-sensor principle deliver
24 V DC and test signals in the dampened state.

» Activation sequence: sequential without time monitoring. But: 10 min. time limit when muting has
started

« w = transport vehicle length, d = distance M1, M4, condition: w > d

+ Positioning of M2 and M3 as close as possible to the receiver, but consider 50 ms reaction time
+ M1 to M4, symmetrical arrangement

+ All muting sensors must be released before M1 (or M4 for reverse travel) is activated again.
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4.3.2.10 Example: Parallel muting, non-testable muting sensors

T e

“<25s

M3 [ —F— ]
<258 —
— —
<25s
Muting- | |
function

v 50 ms each -
response time
+ Attention: Non-testable muting sensors. Shift DIP switch MU3 up

» Muting function effects the inputs S1 & S2. Change position of DIP switch MU4, if input S2 should not
be muted. See chapter 4.2.2 DIP switch setting I/0O-mx module.

T = AOPD transmitter
R = AOPD receiver

Piece = Start/restart, muting restart, must not be reachable out from the danger zone

* M2 and M3 = non-testable muting sensors
The two retro-reflective photoelectric sensors with pnp output, dark-switching, provide 24 V DC in
dampened state.

« Condition: Simultaneous activation of M2 and M3 within 2.5 s

* Muting is limited to 10 min. (time limit)

« Short interruptions of less than 2.5 s do not stop the muting function as long as only one muting sen-
sor is affected.

» As soon as both of the muting sensors are falling back to 0 V, the muting function will end.

« Attention: The beams must intersect behind the protective field of the AOPD, i.e. within the danger
zone. Symmetrical arrangement.
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4.3.2.11 Example: Parallel muting, testable muting sensors

Muting- |
function

v 50mseach
response time

« Attention: Testable muting sensors. DIP switch MU3 down (factory setting)

» Muting function effects the inputs S1 & S2. Change position of DIP switch MU4, if input S2 should not
be muted. See chapter 4.2.2 DIP switch setting I/0O-mx module.

T = AOPD transmitter
R = AOPD receiver

Piece = Start/restart, muting restart, must not be reachable out from the danger zone

* T1, T2 test signal outputs

+ M2 and M2', M3 and M3' = testable muting sensors

The four diffuse reflection sensors with pnp output, light-switching, provide 24 V DC in dampened
state.

» Condition: Simultaneous activation of M2, M3 or M2', M3' within 2.5 s
* Muting is limited to 10 min. (time limit)

+ Short interruptions of less than 2.5 s do not stop the muting function as long as only one muting sen-
sor is affected.

+ As soon as both of the muting sensors are falling back to 0 V, the muting function will end.

+ Positioning of M2, M2', M3 and M3' as close as possible to the receiver, but consider 50 ms reaction
time. Symmetrical arrangement.
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4.3.2.12 Example: Parallel double muting, non-testable muting sensors

T
R

(@] st
M3 l
— — — — — — — — d
Mutingrange 1 Mutingrange 2
| —i— M2 / M1
“<25s |
—i— || M3/m4
<2,5
— s
<25s
Muting- |
function

v 50 mseach
response time

Attention: Non-testable muting sensors. Shift DIP switch MU3 up

Attention: Set parallel double muting. Shift DIP switch MU1 up.

Muting function area 1 acts on inputs S1 & S2. DIP switch MU4 down (factory setting).
Muting function area 2 acts on inputs S3 & S4. DIP switch MU5 down (factory setting).

Change position of DIP switches MU4 and MUS5, if S2 and S4 should not be muted (AOPDs of type
2). See chapter 4.2.2 DIP switch setting 1/0-mx module.

= AOPD transmitter
= AOPD receiver

Piece = Start/restart, muting restart, must not be reachable out from the danger zone.

M2 and M3 (or M1 and M4) non-testable muting sensors

The four retro-reflective photoelectric sensors with pnp output, dark switching, deliver 24 V DC in the
dampened state.

Condition: simultaneous activation of M2 and M3 for muting area 1 within 2.5 s of each other or M1
and M4 for muting area 2 within 2.5 s of each other

Muting is limited to 10 min. (time limit)

Short interruptions of less than 2.5 s do not stop the muting function as long as only one muting sen-
sor per area is affected.

As soon as both of the muting sensors of an area are falling back to 0 V, the muting function will end
for this area.

Attention: The beams must intersect behind the protective field of the AOPD, i.e. within the danger
zone. Symmetrical arrangement.

4.3.3 Safety door monitoring

During the risk analysis, it is also important to consider whether people can be enclosed and trapped in
the danger zone if a transport vehicle is located in the muting path. The risk of crushing can still exist if
there is a requirement to eliminate all access next to the vehicle during the muting process.

In such cases, wicket gates with safety door switches have proven useful. Unlike fixed elements, these
extend to the transport vehicle. They yield to slight pressure and serve as an escape route, though they
must be incorporated in the safety concept. Two safety doors with two switches each can be integrated
into the safety circuit with the MSI-mx(E)/Rx. After the start button has been pressed, the precondition for
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43.4

4.4

enabling operation is that the switches at 1.1 and 1.2 (or at 2.1 and 2.2) must have closed within 1 s of
each other.

The connectable safety door switches can take over other tasks, such as monitoring rear doors or other
accesses to the machine and switching off the machine as soon as these are opened. An E-STOP button
can also be connected instead of a safety door switch. Safety door inputs must be connected. If no
switches are connected to the MSI-mx(E)/Rx, bridges must simulate these connections accordingly.

Relay switching cycle monitoring function with prefailure message (in /Rx versions)

For purposes of preventive maintenance, the /Rx output assemblies are equipped with a function that
counts the number of relay switching cycles and issues a prefailure message. Four different values can be
selected at the DIP switches on the assembly. Before the DIP switches can be set, the Rx assembly must
be released from its two holding brackets with a screwdriver and pulled slightly out of the housing.

The table below shows the recommended DIP switch settings with respect to the switching current.
Switching voltages of up to 60 V DC and 250 V AC are admissible.

OSSD switching current <0.75A |>0.75A |>15A >3A
(switching voltage 60 V DC, 250 V AC max.) <15A <3A <5A
Recommended number of switching cycles 1,000,000 | 500,000 | 200,000 100,000

For DIP switch settings, see chapter 4.2.3

Indicators

A number of LEDs of various colors indicate the operating state of the MSI modular safety interface. It is
also possible to show the indicators and input/output states on the PC monitor using the integrated RS 232
interface and diagnostic connector.

1 2 3|13 14 15|25 26 27 1 2 3 13 14 15|25 26 27
4 5 6]16 17 18]28 29 30 4 5 6 16 17 1828 29 30
& Leuze |electronic € Leuze |electronic
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1 —_ /5 —/9 ~—_ /5 . —/9
@ o wan. SE© Diagn. on o switceht @ o wan. SE@ Diagn. EW o Switch
6 10 — S +—10
2 m o sete | [H] °<&s oﬁ o switehz| 2 @ o s [ = Sasdbll o swerz
— \ 3____@ © Locked IE] 0?&51 @ 3 :':;“rg_——\»]»]
3_’—-ﬁ o Locked| []] © s1as2 @ o lamp 44
_ - o o B e 2]
| & o Faut |msi o Faur | o petng) 4] N 12
4/ \8 \12 Ry 8
Ll \ “Output MSI-mxE
x| MSI-mx 7 8 9 19 20 2131 32 33
7 8 9|19 20 21131 32 33 10 11 12 22 23 24 (34 35 36
10 11 12]22 23 24134 35 36 |

| | | Rx-Output Konvektions- MSI-mx  [/O-mx
Modul 5 Modul
Rx-Output MSI-mx  1/O-mx odu gehduse  Modul

Output /Rx
Position Display/function Icon Status LED Color
1 Relay Relay/ Reached On Red
switching cycles Warn Not reached Off
2 Switching state Relay On On Green
Safety output Off On Red
3 Start/restart interlock Lock Locked On Yellow
Not locked Off
4 Error in output module Relay Error On Red
No error Off
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MSI-mx module
Position Display/function Icon Status LED Color
5 Diagnosis, RS 232 Socket N/A N/A N/A
See signal outputs Diagn.
6 Protective field AOPDs Protective field On Green
S3 & S4 free Off
Not free
7 Protective field AOPDs Protective field On Green
S1&S2 free Off
Not free
8 MSI error MSI Fault | Error On Red
No error Off
1/0O-mx module
Position Display/function Icon Status LED Color
9 Safety switches Contacts Both closed* On Green
1.1-1.2 Switch Not closed Off
10 Safety switches Contacts | Both closed* On Green
2.1-2.2 Switch Not closed Off
11 Muting indicators Broken fil- | Defect indicator 1 | Flashes 1x | Red
ament Defect indicator 2 | Flashes 2x | Red
Short- No defect Off
circuit
Interrup-
tion
12 Muting error Sequence | Error On Red
error No error Off

* Both switches must be closed within 1 s of each other

Signal outputs

A

fl>

Signal outputs are not allowed to be used as safety-related signals in release circuits (see
also chapter Safety Notices, Operating conditions and approved purpose).

4 15 24 22 23 16 17 25 6 34 35 20 21 31 32 13 14 1 2
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R A s MR R A AR SO R
Y T1 T2IIS1 S2 S3 S4 11 12 21 22“M1 M2 M3 M4|E§ i
Test AOPDs Safety Switches Muting Sensors é E |
Leuze electronic rommmemem : ofd|o
MSI-mx(E)IRx ! Rx-Output 2 z\z
Muting :
Diagn. State Outputs Warn. Indicators iWarn. State
I I I | [ 1 [ |
w?df EE 9 @@  PPMYE L
%) W SREE y iR 8 g g 2
> ‘i 5 SRR
= .
1
@ @7 DD DDy miminin: @12 D =D 0D DD DD
9 18 19 27 36 33 30 28 29 5 7 6 12 10 1 3
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Output /Rx
Terminal | Signaling function Icon Status Signal output
5 Warning output Relay Not reached Active high
switching cycles Reached Active low
6 Start/restart interlock Lock Locked Active high
Not locked Active low
7 Switching state Relay ON Active high
Safety output OFF Active low
MSI-mx module
Terminal | Signaling function Icon Status Signal output
Front Diagnosis, RS 232 - - Connection to PC with
socket 2.5 mm connector diagnosis program
18 MSI error MSI Fault | No error Active high
Error Active low
19 Protective field(s) S1-84 Free Active high
Not (all) free Active low
I/O-mx module
Terminal | Signaling function Icon Status Signal output
27 Safety doors 1.1-2.2 Closed Active high
1.11t02.2 Not closed Active low
28* Muting indicators Lamp Muting on Active high
24 V DC, 5 W max. Muting off Active low
29* Muting indicators Lamp Muting on Active high
24V DC, 5 W max. Muting off Active low
30 Warning Broken fil- | Indicator OK Active high
Muting indicator defective ament Defect indicator 1 | Impulse 1x
Short- Defect indicator 2 | Impulse 2x
circuit
Interrup-
tion
33 Muting error Muting No error Active high
Failure Muting error Active low
36 Muting status Muting Muting on Active high
Muting off Active low

*Terminal 29 as backup

Terminal 28 muting area 1
Terminal 29 muting area 2

46

Diagnostics function

Requirements for running the diagnosis system: a standard PC or laptop operating under Windows
(Version 3.1 or higher) and the MSI software, Version 01, as well as a serial connection cable and a 2.5

mm jack plug.

» Simultaneous display of all input and output states as well as all LED displays on the MSI
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With its diagnosis interface, the intelligent modular safety interface MSI offers a convenient way to visu-

alize all of the input and output states simultaneously on the monitor. The connection diagram as well as
display fields in different colors can be shown via the connection terminals. A graphic representation of the
MSI front design with the display elements as described in chapter 4.4 also appears on the screen.

Example:

Diagnose-Programm MSI
File Datatransfer Extras View

2 Leuze electronic

@ O, | B | v
@ O ([ oo BT Soery
@ e [ e o § 3005

P L R T e W o

1 &6ud MSI-mx

—

7 8 9[18 20 21|31 32 33

10 11 12[22 23 24|34 35 36

19 [=1 B3
2
&iw'm
4 5 818 17 18]28 29 30 Program version: 113  restat-interlock: with
EDM - mode: static
EDM: with
[ relay prewaming: 1000k
relay zyklen: 1k
S1: [4electr. 53 [2elect.
52 [4electr. S4 4 relais  muting restart: no
ME1: [standard SS1a: [ 4 relais  time monitoring: with
MEZ: [standard SS1b: [ 4 relais  muting sensor test: without
ME3: [standard 552a: [ 4 relais  muting timeout: with
ME4: [standard 552b: [ 4 relais  muting mode: double
I T T e e [ /3
31 32 13 14 11 2

4 25 26 34 35 20 21

e S S e S R e \
ARGt S R ettt :
P T T2 |S1 S2 83 Sd 11 12 21 22 M1 M2 M Mdl ﬂ s i i
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i | Leuze electronic poemem ’ ]
! | MSI-mx/Rx ) i Rx-Output {
! Muting | i
! Diagn. State Outputs Warn.  Indicators ! Warn. State i
: Mask = & @ oFl T 1 r 1 '
! 2y £ £ o o i
! % e oo 2 Eiﬂ @ @1 @2 i @ ol o of gl |i
SERITIE bh o nyipyyEdaE]
= o« : :
D022 DB DD B DG = DD DD DD D
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This enables the sequences at individual screw terminals to be tracked without the use of additional measuring instru-
ments. The diagnostics function is equipped with online help and can be operated in either English or German.
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5

5.1

5.2

5.3

Electrical connection

Installation instructions

A

The general Safety Notices in chapter 3 must be observed. The electrical installation may
A only be performed by trained specialists and if there is no voltage applied.

A

de-energized state is achieved only when the 24 V DC supply voltage as well as the supply
lines to the switching contacts are safely switched off and secured against being switched on
again.

N

/2\ Coded plug-in terminal blocks allow a connection cross-section of up to 2.5 mmZ. The supply

/2\ In the R/Rx versions, it is possible that high voltages may be applied at the output contacts. A

voltage must be externally fused against overcurrent with a fuse of 2.5 A mT. The switching
contacts must also be externally fused against overcurrent with a maximum of 4 A gG. This
prevents the safety-related contacts from welding together if the current load is too high!

Power supply requirements

A

The supply voltage of 24 V DC must guarantee safe mains separation and be able to bridge a
A voltage dip of 20 ms at full load. The functional earth connection of the MSI is established

when snapped onto the grounded metal mounting rail via the rear clamping device.

% The supply line for the supply voltage must be externally fused against overcurrent with a
maximum of 2.5 A mT.

Connecting AOPDs, type 4 or type 2

The examples below show possibilities for connecting and combining AOPDs of various safety categories
and with various output features (relays, safety-oriented transistor outputs, cross circuit monitoring within
and outside the AOPD).

AOPDs of type 4 with transistor outputs and cross circuit monitoring function can be connected directly to
the safety inputs S1 and S2 of S3 and S4. See example 1.

All available safety inputs must be occupied! In case no components are connected, the remaining sensor
inputs must be connected to the corresponding test signal using bridges. In doing so, please note that the
even-numbered test signal must be connected to the even-numbered sensor input via the non-delaying
bridge (T2 => S2 or S4) and vice versa (T1 => S1 or S3). See example 2.

AOPDs of type 4 with relay outputs, safety switches or E-STOP buttons must be connected so that the
odd-numbered test signal T1 is directed via the non-delaying contacts to the odd-numbered sensor inputs
(T1=> 81 or S3) and vice versa (T2 => S2 and S4). See examples 3 and 4.

AOPDs of type 2 are periodically tested using the time-delayed test signals T1 or T2. The even-numbered
test signal must be directed to an odd-numbered safety input via the time-delaying sensor (T2 => S1 or
S3) and vice versa (T1 => S2 and S4). The sensor response time to a test request must be in a range of
2 to 18 ms. See examples 5 and 6.

A

/2\ Using both the inputs S1 & S2 and S3 & S4, separate insulated supply lines must be used

because cross circuits are monitored between S1 and S2 as well as S3 and S4, not, however,
between S1 and S3 and S2 and S4.
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If type 2 AOPDs are connected:

Leuze

» According to EN 61496-1, only a maximum of PL c or SIL CL 1 can be achieved!
* When cables are laid without protection (e.g. S1 & S2 only or S3 & S4 only), an error detection time

of up to 10 s is possible.

Example 1

2 AOPD of type 4 with 2 safety-
related transistor outputs each and
internal cross circuit monitoring

function.
AOPD AOPD
TYP 4 TYP 4
2 x pnp 2 x pnp

LI
FrTTe

AOPDs

Test

Example 4

1 AOPD of type 4 with 2 normally
open contacts and door safety
switch. Separated connection
cables to the AOPD and the safety
switch are required.

AOPD TYP 4
2 x relays

i

Door
safety switch

I_l

"1

AOPDs

Test

Leuze electronic GmbH + Co. KG

Example 2

1 AOPD of type 4 with 2 safety-
related transistor outputs and
internal cross circuit monitoring
function.

AOPD
TYP 4
2 x pnp

I y
?“????

AOPDs

|
=P
!

Test

Example 5

3 AOPD of type 2 with one
safety-related transistor output
each. Separated connection
cables to the individual AOPDs
are required.

Example 3

2 AOPD of type 4 with 2 normally
open contacts each. Separated
connection cables to the individual
AOPDs are required.

AOPD TYP 4
2 x relays

7
am
d\

ERE2%’
T

AOPDs

AOPD TYP 4
2 x relays

\l
"1

Test

Example 6

4 AOPD of type 2 with one safety-
related transistor output each.
Separated connection cables to
the individual AOPDs are required.

AOPD || AOPD || AOPD AOPD || AOPD ([ AOPD || AOPD
TYP 2 TYP 2 TYP 2 TYP 2 TYP 2 TYP 2 TYP 2
1xpnp || 1xpnp || 1xpnp 1xpnp || 1xpnp || 1xpnp || 1xpnp
5 5 5 5 5 5 E]
Q Q Q. Q Q Q Q
£ £ £ £ £ £ £
@ ? ? ? ? ? 3
) L L L L L L
N N\ N

‘ VAN
.?...?..I.?..?..?...?I.

Test AOPDs

MSI-mx(E)/Rx

A
??????

AOPDs

Test
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Electrical connection Leuze

5.4  Connecting to the machine control

N

A

The safety-related parts of the controls comprise more than the MSI-mx(E)/Rx described
above. They also include successive control elements and even power transmission ele-
ments which must be safely and promptly shut down. Special attention must be given here to
the adherence to the required safety category. Important information on this topic can be
found in EN ISO 13849-1:2015.

A

A

Essential prerequisites for safe operation are the abilities to electrically influence the interrup-
tion of the dangerous movement and to bring the machine to a standstill as quickly as possi-
ble. These factors, as well as the reaction times of AOPDs and the MSI, must be taken into
consideration when calculating the safety distance.

The reaction times depend on the type of AOPD selected (see chapter 7, Technical data).
Other parameters, such as access speed or additional distance to be added to the safety dis-
tance, are dependent on the respective applications and the resolution of the used AOPD.
European standard EN ISO 13855 includes calculation formulas and examples for various
arrangements.

A

Impairment of the protective function due to faulty muting signals with 2-sensor parallel mut-

ing!

% Note the order of the ground connections! The ground connection of the MSI-mx(E)/Rx (0 V/
terminal 9) must be wired between the ground connections of muting sensors M2 and M3.
For the muting sensors and the safety sensor, a shared power supply unit is to be used. The
connection lines of the muting sensors must be laid separated from one another and pro-
tected.
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6 Connection examples

The connection example below shows one wiring suggestion for the MSI-mx(E)/Rx.

+24V

oV

[
1T

——
—

—

=
=
23

O QO O T

—h

g
h

Pin 18
Pin 19
Pin 27
Pin 36
Pin 33
Pin 30
Pin 28/29
Pin 5
Pin 7
Pin 6

i

Pin 3

Leuze electronic g 11K
! | MSI-mx(E)/Rx {ERx-Output

%' % !
Tvs v & 2 ogl ! -
AV I B ]
g oYY opo 218
- B hiith b % iRt
22:07:5:20:05@ s DnnininsBuninisDsDin'n3B1 @i
9 18 19 27 36 33 30 28 29 5 7 6
] ! ! ]
!
h IR
A
J 3

12 21 Z.ZHM1 M2 M3 M4, &
Test AOPDs Safety Switches ~ Muting Sensors

[

4
€ W

Muting !
Indicators ' Warn. State
i

N Ph

Connection example MSI-mx(E)/Rx with two AOPD of type 4 and two safety switches

AOPD type 4 with protective function

AOPD type 4 with protective and muting function
Safety switch 1 (or E-STOP button)

Safety switch 2

Leuze

M1, M2, M3, M4, non-testable muting sensors (i.e. throughbeam photoelectric sen-

sors), sequential muting

Command device for release (start/restart interlock)
Feedback circuit for contactor monitoring

Possible collector cable for warning/error indications
Signal output "MSI error"

Signal output "sensor state"

Signal output "safety switches status"

"Muting state" signal output

Signal output "muting error"

Warning output "Muting indicator defective"
Outputs muting indicators 1 and 2

Relay prefailure message

Signal output "switching state of safety output "
Signal output "interlock state"

Safety-related switching outputs (OSSDs)

Secondary switch-off circuit SSD (opens in case of MSI failure)

Leuze electronic GmbH + Co. KG MSI-mx(E)/Rx
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i = Two-channel (three-channel) release circuit
k = One-channel release circuit
= Use suitable spark extinction circuits

*% _—

= Always use at least two contacts in the release circuit. Only use sequential contactors
with positive-guided contacts.

All available safety inputs must be occupied!
See chapter 5.3.
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7 Technical data and order guide

71 MSI-mx(E)

Version, type MSI-mx(E)
Modular Safety Interface

Type in accordance with EN 61496-1 Type 4
SIL in accordance with EN 61508 SIL 3

Performance Level (PL) in accordance with | PL e
EN ISO 13849-1:2015

Category in accordance with Cat. 4
EN ISO 13849-1:2015

Mean probability of a dangerous failure per | 100% Load n,, = 4,800: 1.6 x 108 1/h

hour (PFHy) as a function of the mean 60% Loadng, = 4,800: 1.3x10781/h
number of annual switching cycles of the 100% Load ny, = 28,800: 3.8 x 10708 1/h
relay ngp* 60% Load ny, = 28,800: 1.6x 1078 1/h

86,400: 9.5 x 1098 1/h

100% Load ny
86,400: 2.4 x 108 1/h

60% Load ng,

Number of cycles until 10% of the compo- | 400,000: 100% of the max. switching current of
nents have a failure to danger (B10y) loading cases AC1, DC1, AC15, DC13
2,500,000: 60% of the max. switching current of
loading cases AC1, DC1, AC15, DC13
20,000,000: 20% of the max. switching current of
loading cases AC1, DC1, AC15, DC13

Mission time (Ty) 20 years
Connectable safety sensors at S1 - S4 Up to 2 AOPD of type 4, type 3 or up to 4 AOPDs of type
2 (all in acc. with EN 61496-1)
Connectable safety switches and com- Interlock devices according to EN ISO 14119
mand devices at 1.1-2.2 Area E-STOP button according to EN ISO 13850
Test outputs T1 and T2, test interval
200 ms
Test impulse duration, time-delayed 24 ms each
Reaction time, AOPD of type 2 on test 2to 18 ms
request
Available functions Start/restart interlock
Contactor monitoring
Sequential muting
Parallel muting (2.5 s)
Parallel double muting (2.5 s)
Control input Potential-free normally open contact (button or key
Start/restart interlock (reset) switch)
Control input Feedback of positive-guided contacts of sequential con-
Contactor monitoring (EDM) tactors (see connection diagram)

Control inputs of muting sensors M1 - M4 | Signal level in dampened state:
(separate connection cables required!)
Connection of non-testable muting sensors | Active high, 24 V DC
(dark switching)
Connection of testable muting sensors Active low, 24 V DC, plus test impulses from T1 or T2
(light switching)
Reaction time of testable muting sensorsto | 2 to 18 ms
a test request
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Outputs of muting indicators pnp — switching outputs

For lamps 24 V DC/5 W max. Muting function on Active high, 24 V DC,

LED indicators 24 V DC,0.5Wto 5 W 200 mA max.

Muting function off Active low
Signal output pnp — switching output
Muting state Muting function on Active high, 24 V DC,
100 mA max.
Muting function off Active low
Signal output pnp — switching output
State of protective fields S1 to S4 All protective fields free  Active high, 24 V DC,
100 mA max.
Not all free Active low
Signal output pnp — switching output
State of safety gate switches 1.1 to 2.2 All doors closed Active high, 24 V DC,
100 mA max.
Not closed Active low

Signal outputs Push-pull transistor out-

MSI error, muting error puts, each
No error message Active high, 24 V DC,

60 mA max.
Error message Active low

Warning output Push-pull transistor out-

Muting indicator defective put
No warning Active high, 24 V DC,

60 mA max.
Warning indicator 1 Impulse 1x
Warning indicator 2 Impulse 2x

Safety outputs Relay outputs Via /Rx output

(Technical data, see below)

Supply voltage 24V DC, % 20%, external power supply unit (PELV) with
safe mains separation and equalization for 20 ms voltage
dip required

Current consumption Approx. 200 mA without external load

External fuse (power supply) 25AmT

Housing IP 20; installation in switch cabinet or housing with degree

Degree of protection of protection of at least IP 54; mounting on 35 mm stan-

dard top-hat rail

Protection class 1

Ambient temperature, operation 0..+55°C
Ambient temperature, storage -25...+70°C
Relative humidity 93 % max.

Connection technology (GS-ET-20: 2014) | Pluggable, coded screw terminals

Cable cross section min., rigid, flexible: 0.14 mm?
Cable cross section max., rigid, flexible: 2.5 mm?
Cable cross section AWG/kcmil, min./max.: 26/14
Cable cross section UL AWG/kemil: 30-12

Dimensions See dimensional drawing
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*nop = mean number of annual actuations, see C.4.2 and C.4.3 of EN ISO 13849-1:2015
Use the following formula to calculate the mean number of annual actuations:

Ngp = (d p - 3600 s/h) +t7y4,¢

In doing so, make the following assumptions with regard to the use of the component:

hop = mean operating time in hours per day

dop = mean operating time in days per year

teycle = mean operating time between the start of two successive cycles of the component (e.g switch-
ing of a valve) in seconds per cycle

op'ho

7.2 /Rxoutput

OSSD safety outputs 2 safety-related normally open contacts,
60 V DC, 250 V AC, 5 A max.
1 safety-related normally closed contact,
60 V DC, 250 V AC, 5 A max.

Switching voltage/switching current Minimum switching current 20 mA

Safety outputs protection class Il

Rating voltage for safety outputs Overvoltage category 3 /300 V AC

OSSD external fuse (EN 60269-1) 4 A gG D-fuse

Contact currents (EN 60947-5-1) AC15,3 A
DC13,2A

OSSD reaction time MSI For AOPD type 4, transistor output 22 ms

(without AOPD) For AOPD type 4, relay output 64 ms
For AOPD type 2 64 ms
For safety switches (electro-mechanical) 64 ms

OSSD restart delay time > 100 ms

OSSD-suitable spark extinction via the Required

coils of the downstream relays

SSD secondary switching device (closes
after successful MSI start test, opens in
case of failure)

1 normally open contact,

Leuze electronic GmbH + Co. KG

Switching voltage/switching current

60 V DC, 250 V AC, 5 A max.
Minimum switching current 20 mA

SSD external fuse
SSD (Secondary Switching Device)
not to be used for safety circuit!

A

5AmT

Do not use "Status of switching out-
puts" signal output for safety circuit!

pnp switching output
OSSDs ON state:

OSSDs OFF state:

Active high, 24 V DC,
100 mA max.
Active low

Signal output
"State of start/restart interlock"

pnp switching output
Locked:

Active high, 24 V DC,

be set via DIP switch of Rx module (factory
setting 1,000,000)

100 mA max.
Not locked: Active low
OSSD currents over the contacts <0.75A >0.75A >15A >3A
at 230 V AC switching voltage <15A <3A <5A
Recommended limit of switching cycles can | 1,000,000 500,000 200,000 100,000

MSI-mx(E)/Rx
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7.3

7.4

Leuze

Signal output

"Warning — Preset switching cycles
reached"

Push-pull transistor output
Switching cycles not
reached:

Switching cycles reached:

Active high, 24 V DC,
60 mA
Active low

Dimensioned drawing

esollesd|

eselesa

1617 18] 28 29 30

99.0

13_14_15]

16 17 18)|| 28 29 30|

25 26 27]

111
ezzz ° |
O
1
(o]

o

113.6

o | el
B |Eft O
HOs=={ll® O
st (O raun [T O Fr®
el
22_23_24 343535I
2R SEE|
SEEISEE
52.5* 70 %

*) Stringing together without distance possible

part)

Order guide
Type Order no.
MSI-mx/Rx 549905
MSI-mxE/Rx 549982
MSI diagnostic software 549930
Diagnostics cable 3 m 549953
Diagnostics cable 5 m 549955
/Rx output assembly (replacement 509211

Leuze electronic GmbH + Co. KG
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EC Declaration of Conformity

8 EC Declaration of Conformity
EU-EG- ) EU/EC DECLARATION
KONFORMITATS- DECLARATION OF UE/CE DE
ERKLARUNG CONFORMITY CONFORMITE
Hersteller: Manufacturer: Constructeur:
Leuze electronic GmbH + Co. KG
In der Braike 1, PO Box 1111
73277 Owen, Germany

Produktbeschreibung: Description of product: Description de produit:

Modulares Sicherheits- Modular Safety Interface Module d'nterface de sécurité

Interface MSI (-s, -sx), (i, -ix), (-m, -mx), MSI (-s, -sx), (-i, -ix), (-m, -mx),
MSI (-s, -sXx), {-i, -ix), (-m, -mx), (-mE, -mxE) (-mE, -mxE)
(-mE, -mxE) Serial no. see name plate numeéro de série voir

Serien Nr. siehe Typenschild

Die alleinige Verantwortung
fur die Ausstellung dieser
Konformitatserklarung  tragt
der Hersteller.

Der  oben beschriebene
Gegenstand der Erklarung
erflllt die  einschlagigen
Harmonisierungsrechts-
vorschriften der Union:

Angewandte EU-/EG-

This declaration of conformity
is issued under the sole
responsibility of the
manufacturer.

The object of the declaration
described above is in
conformity with the relevant
Union harmonisation
legislation:

Applied EU/EC Directive(s):

plaque signalétique

La présente déclaration de
conformité est établie sous la
seule responsabilité du
fabricant.

L’objet de la déclaration décrit
ci-dessus est conforme a la
législation d'harmonisation de
I'Union applicable:

Directive(s) UE/CE

Richtlinie(n): appliquées:
2006/42/EG (*1) 2006/42/EC (*1) 2006/42/CE (*1)
2014/30/EU 2014/30/EU 2014/30/UE

Angewandte harmonisierte Normen / Applied harmonized standards / Normes harmonisées appliquées:

EN ISO 13849-1:2015 (*1)
EN 60204-1:2006+AC:2010+A1:2009

EN ISO 13849-2:2012

EN 62061:2005
+AC:2010+A1:2013+A2:2015

Angewandte technische Spezifikationen / Applied technical specifications / Spécifications techniques

EN 61496-1:2013+AC2015 (*1)

Notified Body

appliquées:

(*1) TUEV SUED Product Service GmbH, Certification Body, Ridlerstrale 65, D-80339 Munich, NB 0123, Z10 068636 0038 Rev. 00
Dokumentationsbevollmachtigter ist der genannte Hersteller, Kontakt: quality@leuze.de,
Authorized for documentation is the stated manufacturer, contact: quality@leuze.de
Autorisé pour documentation est le constructeur déclaré, contact: quality@leuze de

2014/30/EU verdffentlicht: 29,03 2014, EU-Amtsblatt Nr. L 96/79-108; 2014/30/EU published: 28.03.2014, EU-Journal No. L 96/79-106; 2014/30/UE publié: Jounal EU n° L 96/79-106

.06 Cozp

Datum / Date / Date

De . %i__ L T IO S
;g. Dr. Albrecht Pfeil

Director Business Unit Safety

i.A. Alexander Mielchen
Product Manager Safety

Leuze electronic GmbH + Co. KG Leuze electronic GmbH +Co. KG, Sitz Owen, Registergericht Stuttgart, HRA 230712
In der Braike 1 PersBnlich haftende Gesellschafterin Leuze electronic Geschafisfihrungs-GmbH,
D-73277 Owen Sitz Owen, Registergericht Stuttgart, HRB 230550

Telefon +49 (0) 7021 573-0
Telefax +49 (0) 7021 573-199

Geschéftsfiihrer: Ulrich Balbach
USt-1dNr, DE 145912521 | Zollnummer 2554232

info@leuze de Es gelten ausschlieRlich unsere aktuellen Verkaufs- und Lieferbedingungen
www leuze com Only our current Terms and Conditions of Sale and Delivery shall apply

LEO-ZQM-148-07-FO
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DICHIARAZIONE DI
CONFORMITA
UE/CE

Fabbricante:

Descrizione del prodotto:
Interfaccia di sicurezza

modulare
MsI (-S, -Sx), (-i! 'ix)! ('m, 'mx)s
(-mE, -mxE)
Numero di serie vedi etichetta
del tipo
La responsabilita per

'emissione della presente
dichiarazione di conformita &
esclusivamente a carico del

fabbricante.

I summenzionato oggetto

della dichiarazione e
conforme alle norme
armonizzate applicabili
dell'Unione:

Direttiva(e) UE/CE
applicata(e):

2006/42/CE (*1)
2014/30/UE

DECLARACION DE
CONFORMIDAD
UE/CE

Fabricante:

Leuze electronic GmbH + Co. KG
In der Braike 1, PO Box 1111
73277 Owen, Germany

Descripcion del producto:
Interfaz de seguridad modular
MSI (-s, -sx), (-i, -ix), (-m, -mx),

(-mE, -mxE)
Nimero de serie ver etiqueta
de tipo

El dnico responsable de la
expedicién de esta
declaraciéon de conformidad
es el fabricante.

El objeto de la declaracion
arriba descrito cumple la
legislacién comunitaria de
armonizacion pertinente:

Directiva(s) UE/CE
aplicada(s):

2006/42/CE (*1)
2014/30/UE

Leuze

Leuze

DECLARACAO DE
CONFORMIDADE
UE/CE

Fabricante:

Descri¢do do produto:
Interface de seguranga
modular
MSI (-s, -sx), (i, -ix), (-m, -mx),
(-mE, -mxE)

Numero de série veja etiqueta
de tipo

A responsabilidade pela

emissdo desta declaragdo de

conformidade é
exclusivamente do fabricante.

O objeto da declaragao
descrito acima cumpre os
regulamentos legais de
harmonizagdo aplicaveis da
Unido Europeia:

Diretiva(s) UE/CE aplicada(s):

2006/42/CE (*1)
2014/30/UE

Norme armonizzate applicate / Normas harmonizadas aplicadas / Normas harmonizadas aplicadas:

EN I1SO 13849-1:2015 (*1)
EN 60204-1:2006+AC:2010+A1:2009

EN ISO 13849-2:2012

EN 62061:2005
+AC:2010+A1:2013+A2:2015

Specifiche tecniche applicate / Especificaciones técnicas aplicadas / Especificagbes técnicas aplicadas:

EN 61496-1:2013+AC2015 (*1)

Notified Body

(*1) TUEV SUED Product Service GmbH, Certification Body, Ridlerstrae 65, D-80339 Munich, NB 0123, Z10 068636 0038 Rev. 00
Il responsabile per la documentazione & il fabbricante nominato, contatto: quality@leuze.de.
El apoderado de la documentacion es el nombrado fabricante, contacto: quality@leuze de.
O responsave! pela documentagao é o fabricante especificado, contato: quality@leuze de

2014/30/UE data di pu 29 032014,

2014/30/UE publicado: 29.03.2014, Jornal Oficial da Unido Europeia L 96/79-106

30.06. 2020

Data / Fecha / Data

tta ufficiale dell'Unione europea n. L 96/79-106; 2014/30/UE publicado: 29.03.2014, Diario Oficial de fa Unién Europea L 96/79-106;

Ny Y A

i.A. Alexander Mieichen
Product Manager Safety

p@f Dr. Albrkchi Pfait

Director Business Unit Safety

Leuze electronic GmbH + Co. KG
In der Braike 1

D-73277 Owen

Telefon +49 (0) 7021 573-0
Telefax +49 (0) 7021 573-199
info@leuze de

www leuze com

Leuze etectronic GmbH + Ca. KG. Sitz Gwen, Registergericht Studtgar, HRA 230712
Perstinlich haktende Gesellschafterin Leuze electronic Geschaftsfihrungs-GmbH,
Sitz Owen. Registergencht Stuttgart, HRB 230550

Geschaftsfiihrer: Ulrich Balbach

USt-ldNr, DE 145912521 | Zolinummer 2554232

Es gelten ausschlieBlich unsere aktuellen Verkaufs- und Lieferbedingungen

Only our current Terms and Conditions of Sale and Delivery shall apply
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EUEC FF&PEFE
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MSI (-s, -sx), (i, -ix), (-m, -mx),
(-mE, -mxE)
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EU-/EG-VERKLARING
VAN
OVEREENSTEMMING

Fabrikant:

Productbeschrijving:

Modulaire beveiligingsinterface
MSI (-s, -sx), (-i, -ix), (-m, -mx),
(-mE, -mxE)
Serienummer zie typeplaatje

De verantwoordelijkheid voor
het opstellen van deze
comformiteitsverklaring ligt
uitsluitend bij de fabrikant.

Het hierboven
gespecificeerde voorwerp van
de verklaring voldoet aan de

st CH van toepassing zijnde
geharmoniseerde  wettelijke
voorschriften van de

Europese Unie:

Toegepaste EU-/EG-
richtlijn(en):
2006/42/EG (1)

2014/30/EU

RIfify EU/EC #8% =g & EU/EC X|4:

2006/42/EC (*1)
2014/30/EV

2006/42/EU (*1)
2014/30/EU

MAEg—trME / B8 X3} HF / Toegepaste geharmoniseerde normen:

EN 1SO 13849-1:2015 (*1) EN ISO 13849-2:2012
EN 60204-1:2006+AC:2010+A1:2009

EN 62061:2005
+AC:2010+A1:2013+A2:2015

MABAMRTE / S8 7|& MY/ Toegepaste technische specificaties:
EN 61496-1:2013+AC2015 (1)

Notified Body

(*1) TUEV SUED Product Service GmbH, Certification Body, Ridlerstraie 65, D-80339 Munich, NB 0123, Z10 068636 0038 Rev. 00
THEBRRREAR ISR - BRI quality@leuze de

24 30 MUK AZE K= YH YLICh HEA: qualily@leuze.de

Gevolmachtigde voor de documenlatie is de genoemde fabrikant, contact: quality@leuze de.

2014/30/EU BT 8 : 2014 £ 3 A 29 B, EXBEAAMES L 96/79-106; 2014/30/EU L&: 2014.03.29, EU 34! 2t No. L 96/79-106; 2014/30/EU gepubliceerd: 29-03-2014, EU

publicatieblad nr. L 96/79-106

0. 0€. 72070
i.A. Alexander Mielchen

A2 W / Datum
ADC, >; C\ N
Product Manager Safety

bifa. Dr. Albrecht Pfe|I
Director Business Unit Safety

Leuze electronic GmbH + Co. KG Leuze electronic GmbH + Co. KG, Sllx Owen, Registergericht Stuttgart, HRA 230712
In der Braike 1 Pers&nlich hattende Leuze electronic

Sitz Owen, Reqistergericht Stutfgart, HRB 230650

Geschaftsfiihrer: Ulrich Balbach

USt-1dNr. DE 145912521 [ Zollnummer 2554232

Es gelten ausschlieBlich unsere aktuellen Verkaufs- und Lieferbedingungen

Only our current Terms and Conditions of Sale and Delivery shall apply

D-73277 Owen

Telefon +49 (0) 7021 5730
Telefax +49 (0) 7021 573-199
info@leuze de

www leuze com
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