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1 Introduction

1.1 Validity of documentation
This documentation is valid for the product PSEN op4B/1 Series. It is valid until new docu-
mentation is published.

This operating manual explains the function and operation, describes the installation and
provides guidelines on how to connect the product.

1.2 Using the documentation
This document is intended for instruction. Only install and commission the product if you
have read and understood this document. The document should be retained for future ref-
erence.

1.3 Definition of symbols
Information that is particularly important is identified as follows:

DANGER!

This warning must be heeded! It warns of a hazardous situation that poses
an immediate threat of serious injury and death and indicates preventive
measures that can be taken.

WARNING!

This warning must be heeded! It warns of a hazardous situation that could
lead to serious injury and death and indicates preventive measures that can
be taken.

CAUTION!

This refers to a hazard that can lead to a less serious or minor injury plus
material damage, and also provides information on preventive measures
that can be taken.

NOTICE

This describes a situation in which the product or devices could be dam-
aged and also provides information on preventive measures that can be
taken. It also highlights areas within the text that are of particular import-
ance.
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INFORMATION

This gives advice on applications and provides information on special fea-
tures.
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2 Overview

2.1 Product types

Product type

Protected field

Max. height
in mm

Max. width
in m

PSEN op4B-2-050/1 515 50

PSEN op4B-3-080/1 815 50

PSEN op4B-4-090/1 915 50

PSEN op4B-4-120/1 1215 50
Table of product types – Safety light grid without integrated muting sensors

Product type

Protected field

Max. height
in mm

Max. width
in m

PSEN op4B-L-050/1

} Safety light grid 515 50

} Muting sensor 3

PSEN op4B-L-080/1

} Safety light grid 815 50

} Muting sensor 3

Table of product types – Safety light grid with L-muting

Product type

Protected field

Max. height
in mm

Max. width
in m

PSEN op4B-T-050/1

} Safety light grid 515 50

} Muting sensor 3

PSEN op4B-T-080/1

} Safety light grid 815 50

} Muting sensor 3

Table of product types – Safety light grid with T-muting

Height
The height of the protected field describes the effective protected height, in which a matt,
opaque object corresponding to the specific resolution will be detected.



Overview

Operating Manual PSEN op4B/1 Series
1003356-EN-02

9

Width
The maximum width of the protected field is determined by the maximum operating range
of the light beam sent from the transmitter to the receiver.

In the table of product types, the maximum width for types with integrated muting sensors is
divided into a maximum width for the safety light grid and a maximum width for the muting
sensors.

} If the safety light grid is used without muting sensors, the width stated for the safety
light grid will apply.

} If the safety light grid is used with muting sensors, the width stated for the muting
sensors will apply.

The minimum width of the protected field corresponds to the minimum operating range
stated in the Technical details [  62].

2.2 Unit features
Safety light grids in the PSEN op4B/1 Series are multibeam optoelectronic protective
devices for work areas in which

} machines,

} robots and

} automated plants

could endanger the physical integrity of operators.

Features of the safety light grid
} Type 4

} Safeguards protected fields with body resolution

} Muting

All safety light grids in the PSEN op4B/1 Series are able to process data from connec-
ted muting sensors

} Infrared protected field is generated

} Transmitter and receiver are synchronised optically

} Override

} LED for status information

} LED for support during alignment

2.3 Types

2.3.1 Safety light grid without integrated muting sensors
} Safety light grid with body resolution

The safety light grid is equipped for muting applications. External muting sensors with
reflective sensors or with transmitter and receiver sensors can be used for muting ap-
plications (see Order reference for accessories, section on muting
accessories [  70]).
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[1]

[2]

[3]

[4]

[5]

[6]
[7]

Fig.: View of safety light grid without integrated muting sensors

Legende

[1] Receiver

[2] Transmitter

[3] LED on receiver/transmitter

[4] Height of the protected field

[5] Width of the protected field

[6] 8-pin and 5-pin connector of receiver

[7] 4-pin and 5-pin connector of transmitter
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2.3.2 Safety light grid with integrated muting sensors

[1] [2]

[3]

[8]
[8]

[4]

[5]

[6]
[9]

[7]

[9]

[1] [2]

[3]

[8][8]

[4]

[5]

[6][9]
[7]

[9]

[9]
[9]

Safety light grid with body resolution with L-
muting set

Safety light grid with body resolution with T-
muting set

[1] Receiver
[2] Transmitter
[3] LED on receiver/transmitter
[4] Width of the protected field
[5] Height of the protected field
[6] 8-pin and 5-pin connector of receiver
[7] 4-pin and 5-pin connector of transmitter
[8] Muting sensors
[9] 4-pin connector of muting sensors for connection to receiver/transmitter

L-muting application
Use L-type with muting sensors in one direction when material is moved through the danger
zone from one direction

} PSEN op4B-L-050/1

} PSEN op4B-L-080/1
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A1

B1

A1

B1

Fig.: L-type muting in one direction (integrated muting sensors)

Legende

A1 Position of the first light beam on the muting sensor

B1 Position of the second light beam on the muting sensor

T-muting application
Use T-types with muting sensors in two directions when material is moved through the
danger zone from two directions

} PSEN op4B-T-050/1

} PSEN op4B-T-080/1
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A1

B1

A1B1

A2

B2

A2

B2

Fig.: T-type muting in two directions (integrated muting sensors) - View of the travel direction from
right to left

Legende

A1 Position of the first light beam on the muting sensor

B1 Position of the second light beam on the muting sensor

A2 Position of the third light beam on the muting sensor

B2 Position of the fourth light beam on the muting sensor

2.4 Scope
Safety light grid with body resolution, without integrated muting sensors

Order reference Description

PSEN op4B-2-050/1 or
PSEN op4B-3-080/1 or
PSEN op4B-4-090/1 or
PSEN op4B-4-120/1

Safety light grid, consisting of
} Transmitter

} Receiver

} Mounting kit
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Safety light grid with body resolution and integrated muting sensors (for muting in
one direction)

Order reference Description

PSEN op4B-L-050/1 or 
PSEN op4B-L-080/1

Safety light grid, consisting of
} Transmitter

} Receiver

} Mounting kit

} 2 integrated muting sensors

} Cable for connecting the muting sensors

} Mounting kit for muting sensors

Safety light grid with body resolution and integrated muting sensors (for muting in
two directions)

Order reference Description

PSEN op4B-T-050/1 or
PSEN op4B-T-080/1

Safety light grid, consisting of
} Transmitter

} Receiver

} Mounting kit

} 4 integrated muting sensors

} Cable for connecting the muting sensors

} Mounting kit for muting sensors
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3 Safety

3.1 Intended use
Safety light grids in the PSEN op4B/1 Series constitute electrosensitive protective equip-
ment. They are used to protect personnel and plants. The safety light grids are designed to

} Safeguards protected fields with body resolution

} Safeguard danger zones and

} Safeguard access.

The safety light grid may only be used for personal protection on machinery if

} The hazardous state can be stopped by the safety light grid and/or

} The machine can be prevented from starting up.

Ensure that the start-up method meets the defined safety requirements.

} Without restart interlock (status when delivered) or

} With restart interlock

Intended use includes making the electrical installation EMC-compliant.

The product is designed for use in an industrial environment. Interference may occur if used
within a domestic environment.

Before using the safety light grid, check whether the safety light grid's housing material can
withstand the chemical substances used in the production process (see Technical
details [  62]).

The following is deemed improper use:

} Using the safety light grids outdoors

} Using the safety light grids to protect against flying parts

} Using the safety light grids in a radioactive environment

} Using the safety light grids outside the areas described in this manual

} Using the safety light grids outside the documented Technical Details [  62].

INFORMATION

Other safety devices and protective measures may be required in addition
to the safety light grid. These should be determined via a safety assessment
based on the specific application area and specific local conditions (e.g. offi-
cial specifications).

3.2 Safety regulations

3.2.1 Safety assessment
Before using a unit it is necessary to perform a safety assessment in accordance with the
Machinery Directive.
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Functional safety is guaranteed for the product as a single component. However, this does
not guarantee the functional safety of the overall plant/machine. In order to achieve the re-
quired safety level for the overall plant/machine, define the safety requirements for the
plant/machine and then define how these must be implemented from a technical and organ-
isational standpoint.

3.2.2 Use of qualified personnel
The products may only be assembled, installed, programmed, commissioned, operated,
maintained and decommissioned by competent persons.

A competent person is someone who, because of their training, experience and current pro-
fessional activity, has the specialist knowledge required to test, assess and operate the
work equipment, devices, systems, plant and machinery in accordance with the general
standards and guidelines for safety technology.

It is the company’s responsibility only to employ personnel who:

} Are familiar with the basic regulations concerning health and safety / accident preven-
tion

} Have read and understood the information provided in this description under "Safety"

} And have a good knowledge of the generic and specialist standards applicable to the
specific application.

3.2.3 Warranty and liability
All claims to warranty and liability will be rendered invalid if

} The product was used contrary to the purpose for which it is intended

} Damage can be attributed to not having followed the guidelines in the manual

} Operating personnel are not suitably qualified

} Any type of modification has been made (e.g. exchanging components on the PCB
boards, soldering work etc.).

3.2.4 Disposal
} In safety-related applications, please comply with the mission time TM in the safety-re-

lated characteristic data.

} When decommissioning, please comply with local regulations regarding the disposal of
electronic devices (e.g. Electrical and Electronic Equipment Act).
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4 Function description

4.1 Basic function
The safety light grid consists of a transmitter and receiver, which are housed in rugged alu-
minium profiles and therefore protected from external damage.

The protected area is covered by infrared light beams, which are emitted from the transmit-
ter to the receiver. The protected field that is produced is able to detect an opaque object.

As soon as an object or part of the operator’s body interrupts the beams sent by the trans-
mitter, the output signal switching device (OSSD) is immediately switched off and the con-
nected machine is stopped immediately as a result. The object or body part must be at
least the size of the resolution covered by the safety light grid.

The functions of the safety light grid are set via DIP switches, which are located beneath a
flap on the connector side of the safety light grid. The electrical connection is made via an
M12 connector, which is positioned underneath the profiles.

The following functions are set via DIP switches:

} Timeout muting

} Muting

} EDM

} Restart after unit is triggered

The transmitter and receiver are synchronised optically, so the two units do not have to be
connected directly to each other.

The infrared beams that are transmitted and received are controlled and monitored via mi-
croprocessors, which provide the user with information about the operating state of the
safety light grid and the potential error state via LED indicators. During the installation
phase, two yellow LEDs simplify the alignment of the two units.

The indicators are described under:

} Status information during operation [  54],

} LED support during alignment [  52],

} Indicators for fault diagnostics [  55].

4.1.1 Function settings when delivered
The safety light grid is delivered with all DIP switches in the ON position.

1 2 3 4 5 6 7 8

ON

Fig.: DIP switches all ON

As a result the functions are set as follows:
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Function DIP switch Position Set function

Timeout muting 1 and 5 ON 10 minutes

Muting 2 and 6 ON T-configuration (4 beams) or
cross muting
When using the L-configuration,
DIP switches 2 and 6 must be set
to OFF.

EDM 3 and 7 ON Deactivated

Restart interlock 4 and 8 ON Without restart interlock
Functions can be selected via DIP switch - settings when delivered

4.2 Restart after safety light grid is activated
If the safety light grid has switched off the OSSDs, the connected machine is stopped.

Once the protected field is clear again, the safety light grid must be reset to its normal oper-
ating state.

The restart can be achieved in two ways:

} Without restart interlock (status when delivered)

The safety light grid is automatically reset to its normal operating state.

} With restart interlock

The light grid is not reset to its normal operating state until

– The TEST/START button has been operated for at least 0.5 s and

– The area of the protected field is clear again and the light beams are no longer in-
terrupted.

NOTICE
The machine may only be restarted via a TEST/START button.

It must not be possible to operate the pushbutton from inside the danger
zone. The button must be located at a position from which there is a full, un-
obstructed view of the danger zone.
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t

Restart

(Test/Start 

button) 1

0

Status of

OSSD

Normal

operation

Safe 

condition

> 0.5 s

Status LED 

High Align On

 Off

> 0.5 s

Fig.: Timing diagram for restart in operating mode with restart interlock

The type of restart that will be used is set during commissioning via DIP switches 4 and 8
(see Setting the functions [  47]).

4.3 Reset function
In the event of an internal error on the safety light grid, the safety light grid switches to a
safe condition and stops the connected machine. In order to restore normal operating con-
ditions, the safety light grid must be reset.

Internal errors are:

} Malfunction of the outputs or

} Optical malfunction or

} Malfunction of the muting display or

} Incorrect operation of the EDM function.
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t

Test/Start

button 1

0

Status of

safety light

grid
Error

Normal 

operation

5 s 5 s

Fig.: Timing diagram - Reset after malfunction

4.4 EDM
Contactors outside the safety light grid can be monitored (External Device Monitoring =
EDM, also known as feedback loop monitoring).

EDM only needs to be activated if the contactors are controlled directly.

A test is performed to see that the N/C contacts switch if the state of the OSSD changes
and so is used to monitor and detect malfunctions on the contactors. If a malfunction is de-
tected, the safety light grid switches to a safe condition and stops the connected machine.
This check is carried out each time the OSSD is triggered and before restarting.
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t

24 V

0 V

EDM

Status of OSSD

Normal

operation

Safe

condition

T
c

T
0

Fig.: Timing diagram EDM

Tc ≥ 350 ms After the OSSD outputs are switched on, the EDM circuit must open
within 350ms

T0 ≥ 100 ms After the OSSD outputs are switched off, the EDM circuit must close
within 100ms

Use control elements whose dynamics match the times stated at Tc and T0.

The function is controlled via DIP switches 3 and 7 (see Setting the functions [  47]).

4.5 Muting
The muting function can be used to suspend the safety light grid during operation, subject
to special operating conditions.

} Example of a special operating condition:

– Material is transported into the protected field on a conveyor and the safety light
grid is overridden for the time it takes the material to pass through

Muting proves to be particularly suitable when, under certain operating conditions, an object
is permitted to pass through the danger zone but a person is not.

The following diagrams illustrate application examples for the three product types.
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A1

B1

A1

B1

Fig.: L-type muting in one direction (integrated muting sensors)

A1

B1

A1B1

A2

B2

A2

B2

Fig.: T-type muting in two directions (integrated muting sensors)
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Fig.: Muting in two directions with type without muting set and external muting sensors

CAUTION!
If the safety light grid is in a muting status, the OSSDs continue to be
switched on

The connected machine remains in operation and so represents a potential
hazard.

– Prevent access to the danger zone during muting.

Identification of the conveyed material (pallets, vehicles...) must be guaranteed with all

} material dimensions and

} conveyor speeds

that are intended to arise during operation.

Different conveyor speeds in the area of the safety light grid should be prevented.

4.5.1 Technical implementation
The safety light grid has two inputs, Muting 1 and Muting 2, to activate the muting function.

The muting sensors are connected to these inputs. The muting sensors must be positioned
and installed at a right angle to the receiver and transmitter (see Installation and
wiring [  39]).

} The muting status occurs

– when the first sensor and the second sensor detect a conveyed material simultan-
eously or

– when the first sensor has detected a conveyed material and the second sensor also
detects it max. 4 s afterwards.
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CAUTION!
Transport speed too low

If the transport speed is too low, the conveyed material will not trigger a
muting status.
The transport speed should be selected so that the conveyed material
passes the second sensor within a max. 4 s of it being detected by the first
sensor.

CAUTION!
Ending the muting status

Use a mechanical barrier (see diagram) to prevent access to the danger
zone once muting is ended.

Fig.: Application for muting in one direction - Danger zone is safeguarded once muting is ended

} The muting status is displaying by the muting lamp, which is positioned on the top of
the receiver.

} If the muting lamp is defective, the muting function cannot be activated. Any attempt to
activate the function will immediately trigger the safety light grid and instantly switch off
the OSSD; the muting lamp fault indicator will also light (seeIndicators for fault
diagnostics [  55]).
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} Muting cannot be activated when the safety light grid is in a safe condition (red LED is
lit, protected field is interrupted).

t

t
Moff

Muting

function On

 Off

Input 

Muting 1

Input 

Muting 2 On

 Off

On

 Off

t
AB

Fig.: Timing diagram for L-type muting

Legend

tAB: Time from the activation of the first sensor to the activation of the second sensor,
max. 4 s

tMoff: Once this time has elapsed, the muting function switches off automatically, max. 8 s

t

Muting

function On

 Off

Input 

Muting 1

Input 

Muting 2 On

 Off

On

 Off

t
AB

Fig.: Timing diagram for T-type muting

Legend

tAB: Time from the activation of the first sensor to the activation of the second sensor,
max. 4 s
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Sequence for T-muting cycle when material passes from the right-hand side

[1]

[2]

[3][4]

[5]

[6]

[7]

Legend

[1] Conveyed material on conveyor

[2] First muting sensor on the input side

[3] Second muting sensor on the input side

[4] Safety light grid

[5] Muting lamp

[6] First muting sensor on the output side

[7] Second muting sensor on the output side

Phase in the muting
cycle Explanation

Material has already passed the first muting sensor and is being
transported on the conveyor in the direction of the second mut-
ing sensor, muting lamp off.

Material on the conveyor passes the second muting sensor
(max. 4 s after the first sensor was passed). Muting lamp
flashes, signalling the muting status.

Material on the conveyor passes the safety light grid and the
first muting sensor on the output side, muting lamp flashes, sig-
nalling the muting status.

Material has left the area of the first muting sensor on the output
side, muting lamp is off, muting status is ended.
The next piece of material arrives at the first muting sensor.

If material is transported from the left-hand side, the cycle is re-
versed. The output side becomes the input side and the flow
starts with the second muting sensor on the output side.

4.5.2 Time monitoring - Timeout
Muting means a temporary suspension of the safety function. For this reason, the muting
function must have a time restriction. When the muting sensors are activated and the mut-
ing status begins, an internal clock is started. If the muting sensors are still active after 10
minutes (status when delivered), the muting status is cancelled and the safety light grid
switches to a safe condition.
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Time monitoring for the muting function can be selected via DIP switches 1 and 5 (see Set-
ting the functions [  47]).

CAUTION!
If time monitoring for the muting function is set to ∞, the muting function is
not cancelled until the muting sensors are no longer active.
This setting does not comply with the specifications of EN ISO 61496-1.

Avoid a situation in which sustained muting is not detected.

4.6 Override
With the override function, a machine can be restarted even though material is interrupting
one or more beams.

The reason for this is to clear the danger zone of any material that may have accumulated
due to an error in the operating cycle.

For example, if there is a pallet in the protected field and the conveyor can no longer be
switched on because the safety light grid is keeping the OSSD switched off (because
beams are interrupted), the accumulated material cannot be transported away from the
zone.

Activating the override function allows intervention and enables the conveyor to be restar-
ted.

The safety light grid has two connections for override, which are connected via N/O con-
tacts at 24 VDC (Override 1) and 0 VDC (Override 2). Both contacts are closed if the over-
ride function is activated.

t

Override-

function

On

Off

open

closed

Override 1

Override 2

0 < ∆T < 400 ms

open

closed

Fig.: Timing diagram for override function

A key or automatic reset button is provided for activation.

Position the key or pushbutton so that when the override function is activated

} nobody can reach the danger zone and
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} the position of the safety light grid is unchanged.

If a pushbutton is used, the pushbutton must be operated until the protected field is totally
clear.

The maximum time there may be between the two inputs Override 1 and 2 on operation is
400 ms.

} Requirement for activating the override function

– Safety light grid has triggered and machine has stopped

– Muting lamp is not defective

– LED [3] top right flashes yellow: 

[1]

[2]

[3]

[4]

} Automatic ending of override function

The override function is ended automatically when one of the following conditions is
met:

– Muting timeout has elapsed

– The conditions necessary for activation are no longer present.

– Max. duration of override function has elapsed: After 120 s, the safety light grid
switches back to its normal operating state.

– No muting sensor is active

– No light beams are interrupted

4.7 Test function
The test function can be used to test the safety light grid. The reaction of the safety light
grid corresponds to the reaction when a protected field is violated, but can be triggered by
pressing the TEST/START button.
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t

Test 

function 24 V

0 V

Normal

operation

Safe

condition

0.5 s 0.5 s

Status of

OSSD

Fig.: Timing diagram for test function

4.8 Convert type without muting sensors to L/T-type
The safety light grids in the PSEN op4B/1 Series series are already capable of processing
the data from muting sensors and can be upgraded to L or T-types using the muting
sensors available as accessories.

Use the following item numbers for the upgrade:

PSEN op2.1 L-Muting Set L-muting sensors to retrofit 630 820

PSEN op2.2 T-Muting Set T-muting sensors to retrofit 630 821

PSEN op muting bracket kit Mounting bracket for one muting sensor 630 824

PSEN op cable M12 4-p. 0.75m
L-muting

Connection cable for L-muting, 
4‑core, shielded

630 282

PSEN op cableset Connection cable for T-muting, 
4‑core, shielded

630 295
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5 Project configuration

5.1 Maintaining the safety distance
The minimum distance of the safety light grid to the hazardous machine component should
be such that the operator cannot reach the danger zone until the movement of the hazard-
ous machine part has stopped.

In accordance with the standards

} EN ISO 13855 (successor to EN 999) and

} TS-IEC 61496-4-3-CD:2012

this distance depends on four factors:

} Response time of the safety light grid

Time between the beams being effectively interrupted and the OSSDs switching off

} Machine's stopping time

Time it takes for the hazardous machine movement to effectively stop once the safety
light grid switches off (including the reaction time of the connected relay)

} Approach speed

Speed at which the object (body) to be detected is nearing the danger zone in mm/s

The general formula for calculating the minimum distance (in accordance with
TS‑IEC 61496-4-3-CD2:2012) is:

S = K * (t1 + t2) + C

s Minimum distance in mm, measured from the start of the protected field to the danger source.

K Approach speed at which the object (body) to be detected is nearing the danger zone in mm/s
K = 1600 mm/s when S > 500 mm
K = 2000 mm/s when S ≤ 500 mm

t1 Response time of the safety light grid in seconds
Time it takes for the signal at the OSSD output on the safety light curtain to change once a protected
field has been violated

t2 Machine's stopping performance in seconds
The time required for the machine to stop after the signal at the OSSD output changes

C 850 mm additional distance corresponding to the body resolution of the safety light grid

5.2 Ambient conditions
} Install the safety light grids in an environment that corresponds to the environmental

data provided in the Technical details [  62].

} Do not install the safety light grid close to particularly intense and/or flashing light
sources; this applies in particular to the receiver.

} Avoid strong electromagnetic interference when operating the safety light grid.

} When operating the safety light grid, avoid the development of smoke, mist and dust
that would reduce the operating range of the safety light grid.
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5.3 Distance from reflective surfaces
If there are reflective surfaces close to the beams emitted from the safety light grid (whether
from above, below or from the side) passive reflections can mean that an object within the
protected field is not detected (see diagram).

[1] [2]

[3]

[4]

[5]

Fig.: Interference to the function of the safety light grid due to reflective surfaces

Legende

[1] Transmitter

[2] Receiver

[3] Reflective surface

[4] Danger zone

[5] Distance from safety light grid to reflective surface

α Opening angle of the light beams emitted by the safety light grid

The receiver would detect the reflection from the reflective surface as a secondary beam,
even if the main beam is interrupted by an existing object requiring detection.

As a result, the safety light grid must be installed at a minimum distance from reflective sur-
faces.

The minimum distance depends on two factors:

} Operating range between transmitter and receiver

} Maximum opening angle of the light beams emitted by the safety light grid

– 5° = ± 2.5° in relation to the optical axis

Minimum distance for safety light grids
The formula for calculating the minimum distance DSR for a safety light grid is:

} Operating range < 3 m: 0.15 m

} Operating range ≥ 3 m: 0.5 x DOP in m x tan 2α
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Fig.: Relationship between minimum distance and operating range - Type 4

Legend

DSR: Minimum distance from reflective surfaces in m

DOP: Operating range of the safety light grid in m

5.4 Installation of several adjacent safety light grids
If several adjacent safety light grids need to be installed, steps must be taken to ensure that
the transmitter on one safety light grid does not interfere with the receiver on another safety
light grid.

A layout as shown in the diagram below can cause problems because the light beams from
the transmitter on the first safety light grid will influence the receiver on the second safety
light grid.

Fig.: Non-permitted layout of two adjacent safety light grids

Positioning of several adjacent safety light grids:

} Both safety light grids must be oriented in opposite directions or
} An opaque surface must be positioned between two safety light grids.
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Fig.: Permitted layout of two adjacent safety light grids - opposite orientation

[1]

Fig.: Permitted layout of two adjacent safety light grids – opaque surface between the safety light
grids

Legend

[1]: Opaque surface

5.5 Use of deviating mirrors
Danger zones with different but adjacent access sides can be monitored using a safety light
grid in conjunction with well-positioned deviating mirrors.

The diagram below shows an example solution for monitoring three different access sides
using two deviating mirrors. The deviating mirrors must be positioned at an angle of 45° to
the beams from the safety light grid.
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[3]

[4]
[5]

[6][9]

[7] [3]

[1] [2]

[8]

[9]

[9]

Fig.: Example for using deviating mirrors

Legende

[1] Receiver

[2] Transmitter

[3] Deviating mirrors

[4] Danger zone

[5] Light beams' path from transmitter to receiver

[6] Distance from transmitter to deviating mirror, corresponds to the maximum effect-
ive operating range

[7] Distance between deviating mirrors, corresponds to the maximum effective operat-
ing range, reduced by 15% for each mirror used

[8] Distance from receiver to deviating mirror, corresponds to the maximum effective
operating range

[9] Minimum safety distance

When using deviating mirrors, please note:

} Even a minor angular displacement of the mirror can lead to misalignment, adversely
affecting or preventing the function of the safety light grid. The laser pointer [  70]
available as an accessory should be used for alignment.

} The minimum safety distance [7] to the danger zone must be maintained for all sections
of the beam.

} Use of a single deviating mirror reduces the effective operating range by about 15%.
This percentage increases when two or more deviating mirrors are used (more detailed
information is provided in the technical data for the relevant mirror). Please consider
this reduction when positioning the safety light grid.

} You should not use more than three mirrors per device.

} Any dust or dirt on the mirror’s reflective surface will drastically reduce the operating
range.
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5.6 Use of the muting function
Muting means a temporary suspension of the safety function and therefore an increased
safety risk. A range of separate precautions must therefore be taken when using the muting
function.

} Muting lamp

– The muting lamp must be visible from all sides of the work area.

– The muting lamp must be bright enough inside the work area.

– The safety light grid must be wired correctly in order for the muting lamp to work
correctly (see Connector pin assignment [  42]).

} Use of the muting sensors restricts the operating range of the safety light grid. The
achieved operating range must match or exceed the maximum width of the protected
field.

– Operating range of safety light grids with integrated muting sensors = 3 m

– The operating range of safety light grids with external muting sensors, which use re-
flective sensors, or external muting sensors, which use transmitter and receiver
sensors, depends on the type of the relevant muting sensor (see Technical details
of the muting sensor).

} Prevent access to the danger zone during muting.

} The muting sensors

– must detect material and allow it to pass,

– must detect persons and, when the danger zone is accessed, trigger the OSSD and
switch off the connected machine.

CAUTION!
Transport speed too low

If the transport speed is too low, the conveyed material will not trigger a
muting status.
The transport speed should be selected so that the conveyed material
passes the second sensor within a max. 4 s of it being detected by the first
sensor.

} Guarantee detection at all travel speeds that are intended to arise during operation.

} Prevent unintended activation of the muting sensors.

} Prevent manipulation of the muting sensors through simple means.

} Inform staff of the

– hazard potential from the muting function,

– the absence of protection during muting.

} Attach a notification sign close to the area protected by the safety light grid, so that it's
clearly visible.

} The sign should indicate that there is no protection when the muting lamp is lit.

} Please note the following distances and times when installing the safety light grid and
using the muting function.
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A1

B1

A1
B1

A2

B2

A2

B2

L

V

D A-
B

DA-B

Fig.: Distances between muting sensors in the application example - 4 muting sensors

Muting in two directions

L

A1B1[1]A2B2

D
A-B

V

D
MutingOff

D
A-B

Fig.: Distances between muting sensors - 4 muting sensors

Legende

[1] Safety light grid

A1 First muting sensor on the input side

B1 Second muting sensor on the input side

A2 First muting sensor on the output side

B2 Second muting sensor on the output side
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Icon Unit
Minimum
value Maximum value Description

L cm DMutingOff Length of the object that trig-
gers the muting status as it
passes the muting sensors

V cm/s 4.125 250 Speed at which the object is
moving

DA-B cm < DMutingOff Distance DA-B must be
covered in max. 4 s

Distance between the sensors
connected to the same muting
input A1 and B1, and between
A2 and B2

DMutingOff cm L Distance between muting
sensor A1 and the position
from which the muting function
is turned off again, when con-
sidering the transport direction
from A1 to A2

Distances for muting with 4 sensors

Muting in one direction

A1B1[1]

D
A-B

D
MutingOff

L

V

Fig.: Distances between muting sensors - 2 muting sensors

Legende

[1] Safety light grid

A1 First muting sensor

B1 Second muting sensor

Icon Unit
Minimum
value Maximum value Description

L cm DMutingOff Length of the object that trig-
gers the muting status as it
passes the muting sensors

V cm/s 4.125 250 Speed at which the object is
moving

DA-B cm < DMutingOff Distance must be
covered within 4 s

Distance between the mut-
ing sensors A1 and B1
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Icon Unit
Minimum
value Maximum value Description

DMutingOff cm L Distance between muting
sensor A1 and the position
from which the muting func-
tion is turned off again

Distances for muting with 2 sensors

Muting in two directions with two muting sensors and cross muting
When cross muting is used, please note the following:

} The intersection point of the muting sensors must be behind the safety light grid, within
the danger zone (see diagram).

} By arranging the muting sensors asymmetrically you ensure that the muting sensors
must activate consecutively in order to activate a muting state (see diagram).

A1[1]B2

V

d2

Fig.: Distances between muting sensors - Cross muting

Legende

[1] Safety light grid

A1 First muting sensor on the input side

B1 Second muting sensor on the input side

Display Unit
Minimum
value Maximum value Description

d2 cm Distance must be
covered within 4 s

Distance that the object covers
from the first muting sensor A1
to the second muting sensor
B2

DMutingOff cm L Distance between activation of
the muting function and the
position from which the muting
function is switched off again

Distances for cross muting with 2 sensors
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6 Installation and wiring
Please note the following when affixing the transmitter and receiver:

} The units' optical surfaces must be arranged so that they are facing each other.

} The connector sides of both units must be positioned on the same side and at the same
height.

} The distance between the units must be within the operating range of the relevant unit
(see Technical details [  62]).

6.1 Attach safety light grid without muting sensors to mounting
surface
Procedure

Attach the safety light grid to the mounting surface. Use the
two threaded pins supplied to attach the units.

1. Insert the threaded pins into the grooves on both units.

2. Place a mounting bracket on the pins and secure the
bracket with the pins.

3. Use screws to provisionally fix the mounting bracket to
the mounting surface.

4. Align the safety light grid approximately and then
tighten up the screws on the mounting bracket.

Where vibration is particularly strong

} threaded pins and

} mounting bracket

should be used with vibration dampers.

6.2 Attach safety light grid with muting sensors to mounting
surface
Procedure

When the mounting profile (PSEN op Muting bracket Kit) is
attached to the muting sensor:
Remove the mounting profile (PSEN op Muting bracket Kit)
from the muting sensor.
Attach the mounting profile to the safety light grid (see
drawing). Use the hexagonal screws to fix the mounting
profile in the position required for using the muting sensors.
Screw in the screws in the middle of the slot hole.
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Attach the safety light grid to the mounting surface. It can
be attached using the two threaded pins provided.

1. Insert the threaded pins into the grooves on the trans-
mitter/receiver.

2. Place a mounting bracket on the pins and secure the
bracket with the pins.

3. Use screws to provisionally fix the mounting bracket to
the mounting surface.

4. Align the safety light grid approximately and then
tighten up the screws on the mounting bracket.

Where there is particularly heavy vibration, vibration dampers can be used when installing
the threaded pin and mounting bracket (see Order reference for accessories [  68]).

6.3 Conversion of safety light grids without muting sensors
} Allocation of muting sensors to transmitter and receiver:

– The passive muting sensor PSEN op Reflector must be installed on the transmitter.

– The active muting sensor PSEN op Reflex must be installed on the receiver.

Requirement for installing the muting sensors on the safety light grid:
} The PSEN op muting bracket kit must be attached to both units of the safety light grid.

} The safety light grid must already be attached to the mounting surface.

Procedure

Check the position of the mounting profile
on the safety light grid and slide the mount-
ing profile on both units of the safety light
grid along to the correct position of the mut-
ing sensor. To do this, loosen the hexagonal
screws. Then tighten up the hexagonal
screws again.
The mounting profiles should be at the
same height.

[1]

[2]

[1] Mounting profile for attaching the muting
sensor
[2] Safety light grid on mounting surface
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Fix the muting sensor with the small plates
to the mounting profile.

[1]

[2]
[1]

[1] Hexagonal screws for attaching the
mounting profile to the safety light grid
[2] Allen screws for attaching the muting
sensor to the mounting profile

6.4 Installation of external muting sensors
When using external muting sensors, position

} Sensor B1, with transport in one direction

} Sensors A2 and B1, with transport in two directions

As closely as possible to the safety light grid (see Distances between muting sensors in the
application example - 4 muting sensors [  36]).

6.5 Wiring

6.5.1 General guidelines
} Never place connection cables close to or in contact with cables with the following char-

acteristics (motor supply, inverter or similar).

– High current ratings,

– Strong current fluctuations.

} Use separate cables to connect the wires to the OSSDs on different safety light grids.

} Do not connect contacts OSSD1 and OSSD2 in series or in parallel.

} Connect the N/C contact on the TEST/START button to the supply voltage on the
safety light grid.

} Connect the N/C contact on the EDM to the supply voltage on the safety light grid.

} The safety light grid is already equipped with internal filter capacitors. We would advise
against using additional external components.
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Use the connection cable available as an accessory to wire the safety light grid (see Order
reference for accessories [  68]).

6.5.2 Connector pin assignment
Electrical connections to the transmitter and receiver are made via M12 connectors on both
units. These connectors are located on the bottom of the units.

12

3 4

5

Fig.: 5-pin connector on the receiver to connect muting sensors to the receiver on the safety light grid

PIN Designation Description Cable colour

1 +24 VDC Supply voltage for external muting sensor Brown

2 Muting 2 Input signal for second muting sensor White

3 0 VDC Supply voltage for external muting sensor Blue

4 Muting 1 Input signal for first muting sensor Black

5 n.c. - Grey

} n.c. = not connected

46

1 2

3

8

7

5

Fig.: 8-pin connector on the receiver to connect receiver to supply voltage and evaluation device

PIN Designation Description Cable colour

1 TEST/RESET TEST/START button White

2 +24 VDC Supply voltage for receiver on the safety light
grid

Brown

3 Override 1 N/O contact to override muting sensor input
1

Green
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PIN Designation Description Cable colour

4 EDM N/C contact for feedback loop monitoring (to
ensure that downstream consumers are dis-
connected)

Yellow

5 OSSD1 Pulsed safety output 1 Grey

6 OSSD2 Pulsed safety output 2 Pink

7 0 VDC Supply voltage for receiver on the safety light
grid

Blue

8 Override 2 N/O contact to override muting sensor input
2

red

12

3 4

Fig.: 4-pin connector on the transmitter to connect transmitter to supply voltage

PIN Designation Description Cable colour

1 +24 VDC Supply voltage for transmitter Brown

2 n.c. - White

3 0 VDC Supply voltage for transmitter Blue

4 n.c. - Black

} n.c. = not connected

12

3 4

5

Fig.: 5-pin connector on the transmitter to connect the supply voltage for muting sensors to the trans-
mitter on the safety light grid

PIN Designation Description Cable colour

1 +24 VDC Supply voltage for external muting sensor Brown

2 n.c. - White

3 0 VDC Supply voltage for external muting sensor Blue

4 n.c. - Black
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PIN Designation Description Cable colour

5 n.c. - Grey

} n.c. = not connected

6.5.3 TEST/START button
Connect the N/C contact on the TEST/START button to the supply voltage on the safety
light grid.

6.5.4 EDM
Connect the N/C contact on the EDM to the supply voltage on the safety light grid.

6.5.5 Earthing the safety light grid
Attach the earth connection in the drill hole provided on the connector side of the safety
light curtain using the screw provided (see diagram).

Identify the earthing contact using the adhesive label provided.

[1]

Legend:

[1]: Drill holes for earthing screw. The drill holes are on the bottom of the safety light grid, at
the same height on the right and left.
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6.5.6 Connections for muting
Wire the muting sensors using the connection cable provided (see Order reference for ac-
cessories, section on muting accessories [  70]).

} For L-muting:

PSEN op cable M12 4-p. 0.75m L-muting

} For T-muting and for cross muting:

PSEN op cableset

The connection cable is used to

} Connect the muting sensors to the safety light grid

} Supply voltage to the muting sensors via the safety light grid.

Wire the muting sensors as shown in the following diagrams.

2

4

Muting A1

Muting A2

Muting B1

Muting B2

Muting sensor Safety light grid

Fig.: Wiring of 4 muting sensors on the receiver's 5-pin connector

Muting sensor Safety light grid

2

4

Muting A1

Muting B1

Fig.: Wiring of 2 muting sensors on the receiver's 5-pin connector

Muting sensor Safety light grid

2

4

Muting A1

Muting B2

Fig.: Wiring of 2 muting sensors for cross muting on the receiver's 5-pin connector
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Earthing of muting sensors
Attach the earth connection in the drill hole provided on the side of the muting sensors, us-
ing the screw provided. The drill holes for the earthing screw are on the right and left side of
the muting sensors, at the same height.

Identify the earthing contact using the adhesive label provided.

6.5.7 Wiring of external sensors on the safety light grid
Wire the external muting sensors in the control cabinet in accordance with the details stated
under Connections for muting.
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7 Commissioning

7.1 Setting the functions

7.1.1 Open DIP switch cover
The DIP switches must be operated to set the functions of the safety light grid.

[1]

Fig.: Open DIP switch cover

Legend:

[1]: Groove on the DIP switch cover

Procedure:

1. Insert a thin blade slotted-head screwdriver into the groove on the cover horizontally
and at a right angle to the safety light grid (see diagram).

2. Gently press the tip of the screwdriver downwards and lever the cover open.

7.1.2 Activate muting
Muting only needs to be activated in the case of L-muting.

Procedure for activating L-muting

1. Switch muting to L-muting on the DIP switch.

Set DIP switches 2 and 6 to OFF.

1 2 3 4 5 6 7 8

ON

Fig.: DIP switches 2 and 6 in OFF position = L-muting activated

To use muting, the following requirements apply:

} the muting lamp must not be defective,

} the muting inputs must be wired correctly (see Connector pin assignment [  42]),

} the safety light grid must be in normal operation.
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If any of these requirements are not met, the safety light grid switches immediately to a safe
condition when supply voltage is switched on.

7.1.3 Set muting timeout
Time monitoring for the muting function can be set to

} 10 minutes or

} to ∞

gestellt werden.

When the unit is delivered, this is already preset to 10 minutes.

CAUTION!
If time monitoring for the muting function is set to ∞, the muting function is
not cancelled until the muting sensors are no longer active.
This setting does not comply with the specifications of EN ISO 61496-1.

Avoid a situation in which sustained muting is not detected.

Procedure for setting to ∞

Set DIP switches 1 and 5 to OFF.

7.1.4 Activate EDM
EDM only needs to be activated if the contactors are controlled directly.

Procedure for activating EDM

1. Connect the inputs of the external control elements.

Connect the inputs to a N/C contact with 24 VDC on the device to be monitored.

2. Activate EDM on the DIP switch.

Set DIP switches 3 and 7 to OFF.

1 2 3 4 5 6 7 8

ON

Fig.: DIP switch 3 and 7 in OFF position = EDM activated

7.1.5 Restart after unit is triggered
Select how the restart is controlled after the OSSDs have been switched off.

} Without restart interlock
Status when delivered

} With restart interlock
Set DIP switches 4 and 8 to OFF.
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1 2 3 4 5 6 7 8

ON

Fig.: DIP switches 4 and 8 in OFF position = With restart interlock

7.2 Orientation

7.2.1 General guidelines
For the safety light grid to function properly, the transmitter and receiver must be aligned.

Optimum alignment is achieved when the optical axes of the first and last beam from the
transmitter coincide with the optical axes of the corresponding elements on the receiver.

The positions of the transmitter and receiver on the safety light grid, and the muting sensors
if present, can be modified in accordance with the following diagram.

The yellow LEDs High Align [3] and Low Align [4] indicate the status of the alignment.

[1]

[2]

[3]

[4]

} If the alignment for the upper beam is correct, the LED High
Align [3] will light

} If the alignment for the lower beam is correct, the LED Low
Align [4] will light

} If both beams are aligned correctly and the LEDs are lit, the
green LED will also light [1]

The alignment of a type without muting set is described under Safety light grid alignment.
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When commissioning an L or T-type or external muting sensors, this alignment must also
be carried out, followed by alignment of the muting sensors.

INFORMATION
For simple, precise alignment of the safety light grid and muting sensors we
recommend the use of the laser pointer (order no. 630 340).

Particularly where there are:

- difficult environmental conditions

- large distances between the safety light grid's receiver and transmitter

7.2.2 Safety light grid alignment
Prerequisites
} Transmitter and receiver are inserted correctly in a suitable place

} Wiring has been carried out correctly

} Supply voltage is switched off

} Protected field is clear

Procedure

1. Press the TEST/START button and keep the button pressed down.

2. Switch on the supply voltage to the safety light grid.

3. Release the TEST/START button.

4. Prevent anyone from accessing the protected field during the whole time that alignment
takes place.

5. Check that the lower, green LED and the yellow LED on the transmitter are lit. The
transmitter is ready for operation and is working correctly.

6. Start the alignment if the red LED is lit (incorrect alignment). If the green LED and both
yellow LEDs are lit, the alignment is already correct.

– Hold the receiver steady and align the transmitter so that the lower yellow LED is lit.
This means that the lower beam is aligned.

– Rotate the transmitter around the light axis of the lower lens until the upper yellow
LED is also lit, the red LED goes out and the green LED lights.

– Check that the green LED is permanently lit.

7. Tighten up all the fixing screws.

8. Switch the supply voltage to the safety light grid off and then on again.

9. Check that the green LED on the receiver is lit.

10. Check that the safety light grid operates correctly.

If a single light beam is interrupted by an opaque object

– the green LED must go out,

– the red LED must light and

– the safety light grid must switch to a safe condition.
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7.2.3 Muting sensor alignment
1. Check that the safety light grid is aligned correctly and that the safety light grid is in nor-

mal operation. The green LED on the receiver, the yellow LED on the transmitter and
the two yellow LEDs on the receiver must light.

2. Use the LED to check the alignment of the muting sensors.

3. Modify the position of the muting sensors on the safety light grid until the red LEDs on
the sensors go out (see diagram).

– Vertical alignment of the muting sensors: Undo the hexagonal screws and move the
mounting profile upwards.

– Horizontal alignment of the muting sensors: Loosen the hexagonal screws and
move the mounting profile within the slot hole for the hexagonal screws.

[1]

[2]

Legend:

[1]: Move the muting sensor upwards on the mounting profile for vertical alignment

[2]: Move the muting sensor within the slot hole for horizontal alignment
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7.2.4 LED support during alignment

Display LED
Desig-
nation Status Meaning

[1]

[2]

[3]

[4]

[1] Normal
Opera-
tion

Lights
green

Transmitter and receiver are correctly
aligned and the protected field is clear

[2] OSSD Lights
red

Transmitter and receiver are not cor-
rectly aligned or protected field is inter-
rupted by an opaque object

[3] Restart/
Align

Lights
yellow

Final upper light beam is aligned with
the receiver lens opposite

[4] Align Lights
yellow

Final lower light beam is aligned with
the receiver lens opposite

LED indicators on the receiver – Meaning during alignment

7.3 Checking the safety light grid
Once the safety light grid has been installed and aligned, final inspections must be carried
out before it can be put into service.

INFORMATION
This inspection may only be carried out by qualified personnel.

} Check that the safety light grid, including any existing muting sensors, are aligned and
attached correctly. The red LED should not light up if gentle pressure is applied to the
edges of the safety light grid.

} Check that the safety distance complies with the requirements stated in Maintaining the
safety distance.

} Check that the area between the safety light grid and the hazardous machine compon-
ent is inaccessible from all sides.

} Check that the safety light grid cannot be impaired by external light sources.

} Check that, once switched on, the safety light grid switches to a safe condition if the
protected field is accessed.

} Violate the protected field and check that

– the OSSDs are switched off,

– the red LED lights

– the monitored machine is shut down.

} Check that the safety light grid's response time and the machine's stopping perform-
ance meet the specifications stated under Maintaining the safety distance.

} If muting sensors are installed:

Check that the muting sensors operate correctly. Access the protected field covered by
the muting sensors.

– The muting lamp on the safety light grid must light.
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– The red LEDs on the muting sensors must light.

– The OSSDs must be switched off.

– The monitored machine must be shut down.

7.4 System connection
This section provides information on how to connect the safety light grid to an evaluation
device.

A safety relay from the PNOZsigma series (PNOZ s4, PNOZ s5) can be used as the evalu-
ation device, for example. The wiring is described in the operating instructions for the
PNOZsigma device.
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8 Operation

8.1 Status information during operation
The operating state of the safety light grid is displayed using LEDs:

} four LEDs on the receiver and

} two LEDs on the transmitter.

Display LED
Desig-
nation Status Meaning

[1]

[2]

[3]

[4]

[1] Normal
Opera-
tion

Lights
green

Safety light grid in operation, no ob-
jects detected

[2] OSSD Lights
yellow

Object has been detected, OSSDs are
in an OFF state

[3] Restart/
Align

Lights
red

Irrelevant during normal operation
} In operating mode with restart in-

terlock: Object has been detected,
safety light grid is in a safe condi-
tion

} During alignment: LED support
during alignment [  52]

[4] Align Lights
yellow

Irrelevant during normal operation
} During alignment: LED support

during alignment [  52]

[1]

[2]

[3]

[4]

[1] Normal
Opera-
tion

Off Override can be performed.
Activate the override function and
make sure that the protected field is
clear.

[2] OSSD Lights
red

[3] Restart/
Align

Flashes
yellow

[4] Align Off
LED indicators during normal operation - Receiver
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Display LED
Desig-
nation Status Meaning

[1] Power Lights
green

Supply voltage correct

[2] Status Lights
yellow

Safety light grid is transmitting light
beams

LED indicators during normal operation - Transmitter

8.2 Perform test
Prerequisites
} Safety light grid is in operation

} Correct function of safety light grid

Procedure

Press the TEST/START button for at least 0.5 seconds.

} The OSSDs switch off, the red LED lights and the connected machine stops.

8.3 Diagnostics and troubleshooting

8.3.1 Indicators for fault diagnostics

Display LED Status Meaning Action

[1]

[2]

[3]

[4]

[1] Off Functional error
on the OSSD

Check the connected
OSSDs.
Make sure that the load
corresponds to the in-
formation stated in the
Technical
details [  62].

[2] Flashes
red

[3] Flashes
yellow

[4] Flashes
yellow

[1]

[2]

[3]

[4]

[1] Off Functional error
on the connected
output signal
switching devices
(EDM test failed)

Check the connected
output signal switching
devices.
The response times of
the output signal switch-
ing devices must be
compatible with the tim-
ing diagram for the
safety light grid's test
function.
Switch the safety light
grid off and then on
again.
If the display is un-
changed, swap the ex-
ternal switching device.

[2] Flashes
red

[3] Off

[4] Flashes
yellow
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Display LED Status Meaning Action

[1]

[2]

[3]

[4]

[1] Off Functional error
on the safety
light grid

Check the correct posi-
tion of the DIP switches.
The positions of the DIP
switches must match the
intended configuration.

[2] Off

[3] Flashes
yellow

[4] Flashes
yellow

[1]

[2]

[3]

[4]

[1] Off Functional error
on override

Check the wiring of the
override function.
If the display is un-
changed, contact Pilz.

[2] Lights red

[3] Flashes
yellow

[4] Flashes
yellow

[1]

[2]

[3]

[4]

[1] Off Optical error Check the alignment of
the transmitter to the re-
ceiver
Switch the safety light
grid off and then on
again.
If the display is un-
changed, contact Pilz.

[2] Off

[3] Off

[4] Flashes
yellow

[1]

[2]

[3]

[4]

[1] Flashes
red

Functional error
on muting display

Switch the safety light
grid off and then on
again.
If the display is un-
changed, contact Pilz.

[2] Off

[3] Flashes
green

[4] Flashes
yellow

[1]

[2]

[3]

[4]

[1] Flashes
red

Supply voltage
outside the per-
mitted range (see
Technical
details [  62])

Check that the supply
voltage complies with the
information stated in the
Technical
details [  62].
Switch the safety light
grid off and then on
again.
If the display is un-
changed, contact Pilz.

[2] Off

[3] Flashes
green

[4] Flashes
yellow

LED indicators in fault condition - Receiver
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Display LED Status Meaning Action

[1]

[2]

[1] Lights
green

General transmit-
ter error

Check that the supply
voltage complies with the
information stated in the
Technical
details [  62].
Switch the safety light
grid off and then on
again.
If the display is un-
changed, contact Pilz.

[2] Flashes
yellow

[1]

[2]

[1] Off Supply voltage
outside the per-
mitted range (see
Technical
details [  62])

[2] Off

[1]

[2]

[1] Lights
green

Supply voltage
outside the per-
mitted range (see
Technical
details [  62])

[2] Off

LED indicators in fault condition - Transmitter

8.3.2 Perform reset
Prerequisites
} Incorrect function of safety light grid

} There must be nobody within the danger zone

Procedure

Press the TEST/START button for at least 5 seconds and then release it.

} The OSSDs switch on, the green LED lights and the connected machine starts up.
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9 Regular checks and maintenance

9.1 Checks

9.1.1 Regular checks
The aim of these regular checks is to uncover any changes to the plant/machine, safe-
guards and ambient conditions.

9.1.2 Daily check
The safety light grid must undergo a function test once a day (e.g. when starting work, after
a shift change).

INFORMATION
This inspection may only be carried out by qualified personnel.

Check the safety function of the safety light grid as follows:
Violate the protected field. The indicator light unit must change from green to red and the
movement causing the hazard must be switched off.

9.1.3 Check after plant/machine modification
Check the safety light grid each time the plant/machine is modified. Changing the safety
light grid or swapping safety light grid components should be regarded as a modification. 
The requirements of the applicable national regulations must be observed absolutely.

INFORMATION
This inspection may only be carried out by qualified personnel.

The Appendix contains a Checklist which should help you perform the safety check.

9.2 Maintenance
Other than cleaning the lens covers, the safety light grids requires no other form of main-
tenance.

CAUTION!
Improper cleaning agents can damage the safety light grid and lead to mal-
functions
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Moist cotton cloths should be used for cleaning.

Avoid using

} Alcohol

} Solvents,

} Cloths made of wool,

} Cloths made of synthetic material.

The lens covers should be cleaned during the daily check of hte safety light grid.
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10 Dimensions

Safety light grid without integrated muting sensors

M12x1

11

18 [1] 18

41

35

111

40

[2] [3]

Fig.: Receiver

M12x1

11

18 [1] 18

41

35

111

40

[2] [3]

Fig.: Transmitter

Legende

[1] Height of protected field

[2] Position of first light beam

[3] Position of last light beam
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Safety light grid with L-muting set

289

44,1
3
5

35

Safety light grid with T-muting set

289

655,1

44,1

3
5

35
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11 Technical details

Safety light grid without integrated muting sensors

General 630800 630801
Approvals CE, TÜV, cULus Listed CE, TÜV, cULus Listed
Category Type 4 Type 4
Sensor's mode of operation optical optical
Height of detection zone 515 mm 815 mm
Resolution

Protection type Body Body
Operating range 0,5 - 50 m 0,5 - 50 m
Resolution of protected field 515 mm 415 mm

Electrical data 630800 630801
Supply voltage

Voltage 24 V 24 V
Kind DC DC

Max. overall line capacitance
Clmax 65 nF 65 nF
Optical data 630800 630801
Opening angle -2,5 - 2,5 deg -2,5 - 2,5 deg
Used wavelength range 880 nm 880 nm
Semiconductor outputs 630800 630801
OSSD safety outputs 2 2
Switching current per output 500 mA 500 mA
Times 630800 630801
Response time t1 14 ms 14 ms
Environmental data 630800 630801
Ambient temperature

Temperature range -10 - 55 °C -10 - 55 °C
Storage temperature

Temperature range -25 - 70 °C -25 - 70 °C
Climatic suitability

Humidity 95 % r. h. at 50 °C 95 % r. h. at 50 °C
Condensation during operation Not permitted Not permitted
Vibration

In accordance with the standard EN 60068-2-6 EN 60068-2-6
Frequency 10 - 55 Hz 10 - 55 Hz
Amplitude 0,35 mm 0,35 mm

Shock stress
In accordance with the standard EN 60068-2-29 EN 60068-2-29
Acceleration 10g 10g
Duration 16 ms 16 ms
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Environmental data 630800 630801
Airgap creepage

Pollution degree 2 2
Protection type

In accordance with the standard EN 60529 EN 60529
Housing IP65 IP65

Mechanical data 630800 630801
Connection Type

Receiver M12, 5-pin male connector; M12,
8-pin male connector

M12, 5-pin male connector; M12,
8-pin male connector

Transmitter M12, 4-pin male connector; M12,
5-pin male connector

M12, 4-pin male connector; M12,
5-pin male connector

Material
Top Aluminium Aluminium

Dimensions
Height 653 mm 953 mm
Width 35 mm 35 mm
Depth 41,2 mm 41,2 mm

Weight 1.910 g 2.610 g

General 630802 630803
Approvals CE, TÜV, cULus Listed CE, TÜV, cULus Listed
Category Type 4 Type 4
Sensor's mode of operation optical optical
Height of detection zone 915 mm 1.215 mm
Resolution

Protection type Body Body
Operating range 0,5 - 50 m 0,5 - 50 m
Resolution of protected field 315 mm 415 mm

Electrical data 630802 630803
Supply voltage

Voltage 24 V 24 V
Kind DC DC

Max. overall line capacitance
Clmax 65 nF 65 nF
Optical data 630802 630803
Opening angle -2,5 - 2,5 deg -2,5 - 2,5 deg
Used wavelength range 880 nm 880 nm
Semiconductor outputs 630802 630803
OSSD safety outputs 2 2
Switching current per output 500 mA 500 mA
Times 630802 630803
Response time t1 16 ms 16 ms
Environmental data 630802 630803
Ambient temperature

Temperature range -10 - 55 °C -10 - 55 °C
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Environmental data 630802 630803
Storage temperature

Temperature range -25 - 70 °C -25 - 70 °C
Climatic suitability

Humidity 95 % r. h. at 50 °C 95 % r. h. at 50 °C
Condensation during operation Not permitted Not permitted
Vibration

In accordance with the standard EN 60068-2-6 EN 60068-2-6
Frequency 10 - 55 Hz 10 - 55 Hz
Amplitude 0,35 mm 0,35 mm

Shock stress
In accordance with the standard EN 60068-2-29 EN 60068-2-29
Acceleration 10g 10g
Duration 16 ms 16 ms

Airgap creepage
Pollution degree 2 2

Protection type
In accordance with the standard EN 60529 EN 60529
Housing IP65 IP65

Mechanical data 630802 630803
Connection Type

Receiver M12, 5-pin male connector; M12,
8-pin male connector

M12, 5-pin male connector; M12,
8-pin male connector

Transmitter M12, 4-pin male connector; M12,
5-pin male connector

M12, 4-pin male connector; M12,
5-pin male connector

Material
Top Aluminium Aluminium

Dimensions
Height 1.053 mm 1.353 mm
Width 35 mm 35 mm
Depth 41,2 mm 41,2 mm

Weight 4.500 g 5.400 g

Safety light grid with integrated muting sensors for muting in one or two directions

General 630808 630809
Approvals CE, TÜV, cULus Listed CE, TÜV, cULus Listed
Category Type 4 Type 4
Sensor's mode of operation optical optical
Height of detection zone 515 mm 815 mm
Resolution

Protection type Body Body
Operating range 0,5 - 3 m 0,5 - 3 m
Resolution of protected field 515 mm 415 mm



Technical details

Operating Manual PSEN op4B/1 Series
1003356-EN-02

65

Electrical data 630808 630809
Supply voltage

Voltage 24 V 24 V
Kind DC DC

Max. overall line capacitance
Clmax 65 nF 65 nF
Optical data 630808 630809
Opening angle -2,5 - 2,5 deg -2,5 - 2,5 deg
Used wavelength range 880 nm 880 nm
Semiconductor outputs 630808 630809
OSSD safety outputs 2 2
Switching current per output 500 mA 500 mA
Times 630808 630809
Response time t1 14 ms 14 ms
Environmental data 630808 630809
Ambient temperature

Temperature range -10 - 55 °C -10 - 55 °C
Storage temperature

Temperature range -25 - 70 °C -25 - 70 °C
Climatic suitability

Humidity 95 % r. h. at 50 °C 95 % r. h. at 50 °C
Condensation during operation Not permitted Not permitted
Vibration

In accordance with the standard EN 60068-2-6 EN 60068-2-6
Frequency 10 - 55 Hz 10 - 55 Hz
Amplitude 0,35 mm 0,35 mm

Shock stress
In accordance with the standard EN 60068-2-29 EN 60068-2-29
Acceleration 10g 10g
Duration 16 ms 16 ms

Airgap creepage
Pollution degree 2 2

Protection type
In accordance with the standard EN 60529 EN 60529
Housing IP65 IP65

Mechanical data 630808 630809
Connection Type

Receiver M12, 5-pin male connector; M12,
8-pin male connector

M12, 5-pin male connector; M12,
8-pin male connector

Transmitter M12, 4-pin male connector; M12,
5-pin male connector

M12, 4-pin male connector; M12,
5-pin male connector

Material
Top Aluminium Aluminium
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Mechanical data 630808 630809
Dimensions

Height 653 mm 953 mm
Width 35 mm 35 mm
Depth 41,2 mm 41,2 mm

Weight 3.010 g 3.710 g

General 630810 630811
Approvals CE, TÜV, cULus Listed CE, TÜV, cULus Listed
Category Type 4 Type 4
Sensor's mode of operation optical optical
Height of detection zone 515 mm 815 mm
Resolution

Protection type Body Body
Operating range 0,5 - 3 m 0,5 - 3 m
Resolution of protected field 515 mm 415 mm

Electrical data 630810 630811
Supply voltage

Voltage 24 V 24 V
Kind DC DC

Max. overall line capacitance
Clmax 65 nF 65 nF
Optical data 630810 630811
Opening angle -2,5 - 2,5 deg -2,5 - 2,5 deg
Used wavelength range 880 nm 880 nm
Semiconductor outputs 630810 630811
OSSD safety outputs 2 2
Switching current per output 500 mA 500 mA
Times 630810 630811
Response time t1 14 ms 14 ms
Environmental data 630810 630811
Ambient temperature

Temperature range -10 - 55 °C -10 - 55 °C
Storage temperature

Temperature range -25 - 70 °C -25 - 70 °C
Climatic suitability

Humidity 95 % r. h. at 50 °C 95 % r. h. at 50 °C
Condensation during operation Not permitted Not permitted
Vibration

In accordance with the standard EN 60068-2-6 EN 60068-2-6
Frequency 10 - 55 Hz 10 - 55 Hz
Amplitude 0,35 mm 0,35 mm

Shock stress
In accordance with the standard EN 60068-2-29 EN 60068-2-29
Acceleration 10g 10g
Duration 16 ms 16 ms
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Environmental data 630810 630811
Airgap creepage

Pollution degree 2 2
Protection type

In accordance with the standard EN 60529 EN 60529
Housing IP65 IP65

Mechanical data 630810 630811
Connection Type

Receiver M12, 5-pin male connector; M12,
8-pin male connector

M12, 5-pin male connector; M12,
8-pin male connector

Transmitter M12, 4-pin male connector; M12,
5-pin male connector

M12, 4-pin male connector; M12,
5-pin male connector

Material
Top Aluminium Aluminium

Dimensions
Height 653 mm 953 mm
Width 35 mm 35 mm
Depth 41,2 mm 41,2 mm

Weight 3.710 g 4.410 g

11.1 Safety characteristic data

NOTICE

You must comply with the safety-related characteristic data in order to
achieve the required safety level for your plant/machine.

Operating
mode

EN ISO
13849-1:
2008
PL

EN ISO
13849-1:
2008
Category

EN 62061
SIL CL

EN 62061
PFHD [1/h]

IEC 61511
SIL

IEC 61511
PFD

EN ISO
13849-1:
2008
TM [year]

2-ch. OSSD PL e Cat. 4 SIL CL 3 2,62E-09 SIL 3 – 20

All the units used within a safety function must be considered when calculating the safety
characteristic data.

INFORMATION

A safety function's SIL/PL values are not identical to the SIL/PL values of
the units that are used and may be different. We recommend that you use
the PAScal software tool to calculate the safety function's SIL/PL values.
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12 Order reference

12.1 Order reference for safety light grids
Product type Features Order no.

PSEN op4B-2-050/1 Safety light grid with body resolution, protected field
height 500 mm

630 800

PSEN op4B-3-080/1 Safety light grid with body resolution, protected field
height 800 mm

630 801

PSEN op4B-4-090/1 Safety light grid with body resolution, protected field
height 900 mm

630 802

PSEN op4B-4-120/1 Safety light grid with body resolution, protected field
height 1200 mm

630 803

PSEN op4B-L-050/1 Safety light grid with body resolution, with integrated
muting sensors (in one direction), protected field
height 500 mm

630 808

PSEN op4B-L-080/1 Safety light grid with body resolution, with integrated
muting sensors (in one direction), protected field
height 800 mm

630 809

PSEN op4B-T-050/1 Safety light grid with body resolution, with integrated
muting sensors (in two directions), protected field
height 500 mm

630 810

PSEN op4B-T-080/1 Safety light grid with body resolution, with integrated
muting sensors (in two directions), protected field
height 800 mm

630 811

12.2 Order reference for accessories

Safety light grid accessories

Product type Features Order no.

PSEN op Protective
Column-060/1

Protective column for safety light grid, H = 600 mm 630 950

PSEN op Protective
Column-090/1

Protective column for safety light grid, H = 900 mm 630 951

PSEN op Protective
Column-120/1

Protective column for safety light grid, H = 1200 mm 630 952

PSEN op Protective
Column-165/1

Protective column for safety light grid, H = 1650 mm 630 953

PSEN op Protective
Column-190/1

Protective column for safety light grid, H = 1900 mm 630 954

PSEN op Protective Base/1 Floor bracket 630 955

PSEN op Bracket kit antivibra-
tion

Vibration damper 630 327
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Product type Features Order no.

PSEN op Protective Column
2-050/1

Protective column with deviating mirror, H = 500 mm 630 961

PSEN op Protective Column
3-050/1

Protective column with deviating mirror, H = 800 mm 630 962

PSEN op Protective Column
4-090/1

Protective column with deviating mirror, H = 900 mm 630 963

PSEN op Protective Column
4-120/1

Protective column with deviating mirror, H = 1200 mm 630 964

Laser pointer for PSEN 4/2 Laser pointer 630 340

PSEN op cable axial M12 4-
pole 3m

Connection cable for light beam devices, 4‑pole, un-
shielded, 3 m

630 300

PSEN op cable axial M12 4-
pole 5m

Connection cable for light beam devices, 4‑pole, un-
shielded, 5 m

630 301

PSEN op cable axial M12 4-
pole 10m

Connection cable for light beam devices, 4‑pole, un-
shielded, 10 m

630 302

PSEN op cable axial M12 4-
pole 30m

Connection cable for light beam devices, 4‑pole, un-
shielded, 30 m

630 296

PSEN op cable axial M12 4-
pole 50m

Connection cable for light beam devices, 4‑pole, un-
shielded, 50 m

630 362

PSEN op cable axial M12 5-
pole 3m

Connection cable for light beam devices, 5‑pole, un-
shielded, 3 m

630 310

PSEN op cable axial M12 5-
pole 5m

Connection cable for light beam devices, 5‑pole, un-
shielded, 5 m

630 311

PSEN op cable angle M12 5-
pole 10m

Connection cable for light beam devices, 5‑pole, un-
shielded, 10 m

630 312

PSEN cable M12-5sf 20m Connection cable for light beam devices, 5‑pole, un-
shielded, 20 m

630 298

PSEN op cable axial M12 5-
pole 30m

Connection cable for light beam devices, 5‑pole, un-
shielded, 30 m

630 297

PSEN op cable axial M12 5-
pole 50m

Connection cable for light beam devices, 5‑pole, un-
shielded, 50 m

630 364

PSEN op cable axial M12 8-p.
shield. 3m

Connection cable for light beam devices, 8‑pole, shiel-
ded, 3 m

630 313

PSEN op cable axial M12 8-p.
shield. 5m

Connection cable for light beam devices, 8‑pole, shiel-
ded, 5 m

630 314

PSEN op cable axial M12 8-p.
shield. 10m

Connection cable for light beam devices, 8‑pole, shiel-
ded, 10 m

630 315

PSEN op cable axial M12 8-p.
shield. 30m

Connection cable for light beam devices, 8‑pole, shiel-
ded, 30 m

630 328

PSEN op cable axial M12 8-p.
shield. 50m

Connection cable for light beam devices, 8‑pole, shiel-
ded, 50 m

630 368
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Muting accessories

Product type Features Order No.

PSEN op2.3 L-Reflex Single active muting sensor (without mounting bracket) 630 822

PSEN op2.4 L-Reflector Single passive muting sensor (without mounting
bracket)

630 823

PSEN op3.2 Emitter M12 External muting sensor, transmitter 630 832

PSEN op3.1 Receiver NO/NC
M12

External muting sensor, receiver 630 831

PSEN op3.3 Reflex NO/NC
M12

External muting sensor (reflex light sensor) 630 830

PSEN op2.1 L-Muting Set L-muting sensors to retrofit 630 820

PSEN op2.2 T-Muting Set T-muting sensors to retrofit 630 821

PSEN op muting bracket kit Mounting bracket for one muting sensor 630 824

PSEN op cable M12 4-p. 0.75m
L-muting

Connection cable for L-muting, 
4‑core, shielded

630 282

PSEN op cableset Connection cable for T-muting, 
4‑core, shielded

630 295
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13 Appendix

13.1 Check list
Note that the check list is not intended to replace the plant-specific safety analysis required
for commissioning/recommissioning, nor the resulting inspections and actions.

INFORMATION

Commissioning, recommissioning and regular inspection may only be car-
ried out by qualified personnel.

We recommend that you keep the completed check list and store it with the machine docu-
mentation for reference.

No. Action OK NOT OK Notes

1 Check the category/standards

Does the category of the safety light grid
match the category required for the plant/
machine?

Have the standards applicable for the plant/
machine been considered?

2 Environmental conditions for checking
the safety light grid

Have the technical details been met for all
the safety light grid components?

3 Check access to the danger zone
Are all access points to the danger zone
safeguarded either by safety light grids or
by mechanical safeguards?

4 Check minimum distance to danger zone

Has the minimum distance been calculated
in accordance with the applicable stand-
ards?

Has the calculated minimum distance been
maintained at all points?

5 Check protected field

Has the ability to creep underneath the pro-
tected field undetected been excluded?
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No. Action OK NOT OK Notes

6 Check safety light grid

Make sure that there are no objects in front
of the safety light grid (e.g. trailing cable,
crossbeams, struts, covers).

Make sure that there are no transparent ma-
terials between the monitored protected
field and the safety light grid (e.g. glass
panel).

Are all the mechanical connections on the
safety light grid attached correctly?

Are all the electrical connections to the
safety light grid wired correctly?

7 Check start/reset interlock

Check control device (e.g. PITenable, PIT-
jog).

Is there a control device to release the start/
restart interlock?

Is the control device positioned correctly?

Is the control device installed and wired cor-
rectly?

8 Check the effectiveness of the safety
light grid during the hazardous move-
ment
Is the safety light grid effective throughout
the whole of the plant/machine's hazardous
movement?

9 Check the output circuitry of the pro-
grammable safety and control system

Have the outputs that have been defined as
OSSDs been incorporated in accordance
with the required category?

Are the switching elements that are connec-
ted to the outputs (e.g. valves, contactors)
monitored via feedback loops?

Does the wiring of the outputs match the cir-
cuit diagram?

10 Switch on safety light grid
When you switch on, is it necessary to oper-
ate the control device for the start-up inter-
lock before the plant/machine can start up?

11 Switch off safety light grid
Is the hazardous movement stopped imme-
diately when you switch off?
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No. Action OK NOT OK Notes

12 Check guard function for protected field
of the safety light grid:
Violate the protected field at various points:
The hazardous movement must be shut
down.
Check that the start/restart interlock is work-
ing correctly.
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