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ORDERING INFORMATION

1 Ordering information

11 Scope of delivery
Table 1: Safe Door Monitoring PLe scope of delivery
Component Quantity
DM-RE1 safety switch 1
DM-110 safety locking device 1

Operating instructions for download

1.2 Safe Door Monitoring PLe ordering information
Table 2: Safe Door Monitoring PLe ordering information
Type Part number
Safe Door Monitoring PLe SDM-PLe 1097225

8023300/2018-07-25 | SICK
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2 ABOUT THIS DOCUMENT

2 About this document

21 Purpose of this document

These operating instructions contain the information required during the life cycle of the
safety system. This document describes:

¢ The individual components

e The project planning

e The mounting and electrical installation, insofar as special measures are neces-
sary for the safety system

¢ The necessary thorough checks

e The commissioning

¢ The maintenance

e The troubleshooting

2.2 Scope
These operating instructions contain information regarding the Safe Door Monitoring
PLe safety system.
| NOTICE
® | The operating instructions of the components also apply. In the event of contradictions
between the operating instructions, the information specified in the operating instruc-
tions for the safety system applies.
The relevant information must be made available to the employees for all work per-
formed on the safety system.
The following documents contain information regarding the Safe Door Monitoring PLe
safety system:
Table 3: Documents available for Safe Door Monitoring PLe
Document type Title Part number
Operating instructions RE1 8022123
DM-RE1
Operating instructions i10 Lock 8022124
DM-110
This document is included with the following SICK part numbers (this document in all
available language versions):
8023303
23 Target groups and structure of these operating instructions
These operating instructions are intended for the following target groups: project devel-
opers (planners, developers, designers), installers, electricians, operators, and mainte-
nance personnel.
These operating instructions are organized by the life phases of the safety system:
project planning, mounting, electrical installation, commissioning, operation and main-
tenance.
24 Symbols and document conventions

The following symbols and conventions are used in this document:
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ABOUT THIS DOCUMENT 2

Safety notes and other notes

DANGER

Indicates a situation presenting imminent danger, which will lead to death or serious
injuries if not prevented.

WARNING

Indicates a situation presenting possible danger, which may lead to death or serious
injuries if not prevented.

CAUTION

Indicates a situation presenting possible danger, which may lead to moderate or minor
injuries if not prevented.

NOTICE

Indicates a situation presenting possible danger, which may lead to property damage if
not prevented.

@ NOTE
Indicates useful tips and recommendations.

Instructions to action
» The arrow denotes instructions to action.

1. The sequence of instructions for action is numbered.
2. Follow the order in which the numbered instructions are given.
v The check mark denotes the result of an instruction.

2.5 Further information

The following information is available via the Internet:

= This document in other languages

= Operating instructions and installation instructions of SICK components suitable
for the safety system

= Example project data for SISTEMA for this safety system

= Guide for Safe Machinery (“Six steps to a safe machine”)

8023300/2018-07-25 | SICK OPERATING INSTRUCTIONS | Safe Door Monitoring PLe 7
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3 SAFETY INFORMATION

3

3.1

3.2

3.3

Safety information

Intended use

The Safe Door Monitoring PLe safety system is used in testing/inspection machines for
which all the following features apply:

e The separation of man and machine by a physical guard (e.g., machine housing) is
the primary safety concept.

e Access to dangerous areas is only possible through a movable physical guard (e.g.,
sliding door).

« Neither people nor body parts can be situated in the hazardous area when the
access opening is closed (presence detection or protection against reaching
around).

e The access opening has a maximum size of 600 mm x 1,500 mm.

e Each access opening is secured with its own safety system.

« The stopping time of the machine is short enough to ensure that the dangerous
state which is present when the movable physical guard is opened comes to an
end before it is possible to reach the hazardous area.

Safe Door Monitoring PLe is used to protect people.

Requirements for the qualification of personnel

Safe state

The protective device must be configured, installed, connected, commissioned, and ser-
viced by qualified safety personnel only.

Project planning

For project planning, a person is considered competent when he/she has expertise and
experience in the selection and use of protective devices on machines and is familiar
with the relevant technical rules and national work safety regulations.

Mechanical mounting, electrical installation, and commissioning

For the task, a person is considered qualified when he/she has the expertise and expe-
rience in the relevant field and is sufficiently familiar with the application of the protec-
tive device on the machine to be able to assess whether it is in an operationally safe
state.

Operation and maintenance

For operation and maintenance, a person is considered competent when he/she has
the expertise and experience in the relevant field and is sufficiently familiar with the
application of the protective device on the machine and has been instructed by the
machine operator in its operation.

When the machine is in the safe state, the safety contacts are open. The safe state is
initiated in the following cases:

e The movable physical guard is opened.

When the safety system initiates the safe state or the logic unit detects an error in the
safety system, e.g. cross-circuit between the signals, the machine manufacturer and
user must ensure that the safety contacts are evaluated appropriately and that the haz-
ard is rectified.

OPERATING INSTRUCTIONS | Safe Door Monitoring PLe 8023300/2018-07-25 | SICK
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PRODUCT DESCRIPTION 4

4 Product description

4.1 Product identification

The part number of the safety system is located on the packaging.

Further topics

e  "Ordering information", page 5

4.2 Application description

The Safe Door Monitoring PLe safety system is used on stationary machines to reduce
the risk of someone being injured.

The safety system is used so that people can reach safely through the access opening
of the machine.

The Safe Door Monitoring PLe safety system also features a locking function for process
protection.

4.3 Additional components required

@

The following additional components are essential for using the Safe Door Monitoring
PLe safety system in an application:

« Safe logic unit, e.g. a safety controller
e Actuator for ending the dangerous state
. M12 male connector, ready to assemble, 8-pin

NOTE
All necessary components influence the parameters of the entire application that relate
to safety technology. The components must therefore have an MTTFp, value suitable for

the entire application and satisfy the necessary performance level.

44 Components of the safety system

¢ DM-RE1 safety switch
¢ DM-I10 safety locking device

Implementing all the safety functions for the application requires a complete system
consisting of sensors, a controller, actuators, and control switches. This safety system
consists of sensors only and is therefore only a subsystem. The user is responsible for
the safe design of the complete system and all safety functions.

45 Limits of the safety system

8023300/2018-07-25 | SICK
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The safety system ends at all inputs and outputs that are not used to wire the compo-
nents of the safety system.

Further topics

e "SDM-PLe circuit diagram", page 13
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4 PRODUCT DESCRIPTION

4.6 Structure and function

DANGER

Hazard due to lack of effectiveness of the protective device

The Safe Door Monitoring PLe safety system also is only a subsystem for a complete
safety function. It cannot be used without additional components.

» Plan other components, in particular a safe logic unit (e.g. a safety controller) and
suitable actuators.

If the movable physical guard is opened or closed, this does not automatically cause
the safety system signal to change. The signal has to be evaluated from a safe logic unit
and the machine must be switched into a safe state as soon as the movable physical
guard opens.

As soon as all work in the hazardous area is complete and the movable physical guard
is closed, the machine can be restarted.

The movable physical guard can be locked by a signal from the higher-level control. The
locking device is not monitored during this process and is used for process protection

(not safe).
4.7 Product characteristics
471 Locking principle

Operating current locking principle

e Locking the locking device: apply voltage to magnet
e Unlocking the locking device: disconnect voltage from magnet

If voltage is disconnected at the magnet, the locking device is unlocked and the protec-
tive device can be opened immediately.

DANGER

Hazard due to lack of effectiveness of the protective device

In the event of a voltage drop, the safety locking device unlocks regardless of whether
the dangerous state of the machine has ended.

» Do not use the locking device for personal protection. It is designed solely for
process protection.

10 OPERATING INSTRUCTIONS | Safe Door Monitoring PLe 8023300/2018-07-25 | SICK
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PROJECT PLANNING 5

5 Project planning
51 Manufacturer of the machine
DANGER

Hazard due to lack of effectiveness of the protective device

In the case of non-compliance, it is possible that the dangerous state of the machine
may not be stopped or not stopped in a timely manner.

»  Use of the safety system requires a risk assessment. Check whether additional
protective measures are required.

» Comply with the applicable national regulations derived from the application (e.g.,
work safety regulations, safety rules, or other relevant safety guidelines).

The safety system was developed under consideration of typical application cases. A
partial safety function can be implemented with the safety system in these application
cases. The manufacturer must check whether the safety system is suitable for its spe-
cific application case (risk assessment).

If the thorough check shows that the safety system is not suitable for the specific appli-
cation case, the safety system can be used as a basis for an individualized develop-
ment suitable for the specific application case. This case will not be considered further
in this document.

In any event, additional work is necessary for the safety system to be used, e.g. subse-
quent configuration of the safety controller.

The manufacturer has the following duties:

»  Executing a risk assessment.

»  Verifying and validating the safety functions.

» Integrating the individual components in accordance with the appropriate stan-
dards.

» Please note that C standards have priority compared to statements about this
safety system.

5.2 Operating entity of the machine

DANGER
Hazard due to lack of effectiveness of the protective device

In the case of non-compliance, it is possible that the dangerous state of the machine
may not be stopped or not stopped in a timely manner.

» Changes to the electrical integration of the safety system in the machine control
and changes to the mechanical mounting of the safety system necessitate a new
risk assessment. The results of this risk assessment may require the entity operat-
ing the machine to meet the obligations of a manufacturer.

» Changes to the safety system’s configuration may impair the protective function.
The effectiveness of the safety system must be checked after any change to the
configuration. The person carrying out the change is also responsible for maintain-
ing the protective function of the safety system.

53 Calculating the stopping time

Stopping time Ty, time 1S Calculated based on total safety application response time
Tresponse @aNd machine delay time Tgeceleration-

Tstop time = Tresponse + Tdeceleration

8023300/2018-07-25 | SICK OPERATING INSTRUCTIONS | Safe Door Monitoring PLe 11
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5 PROJECT PLANNING

5.4

5.5

55.1

12

Total safety application response time Tiesponse iS 0ased on the sum of the response
times of the individual subsystems of the safety application.
Tresponse = Tsensor + Tsafety controller + Trelay/contactors

The response time of the Safe Door Monitoring PLe safety system corresponds to
response time Tqe,s0r- The T-connector does not affect the response time.

Formula Meaning

Tsensor Safe Door Monitoring PLe response time
Oms

Tsafety controller Depending on components selected

Trelay/contactors Depending on components selected

Tgeceleration Time period between the safety relay or the
safe digital output signal switching devices
dropping out and the dangerous state coming
to an end (application-dependent).

Reference standards

e ISO 13849-1 Safety of machinery - Safety-related parts of control systems - Part
1: General principles for design

e ISO 13849-2 Safety of machinery - Safety-related parts of control systems - Part
2: Validation

¢ |EC 60204-1 Safety of machinery - Electrical equipment of machines - Part 1:
General requirements

e |SO 13857 Safety of machinery - Safety distances to prevent hazard zones being
reached by upper and lower limbs

e |SO 13855 Safety of machinery - Positioning of safeguards with respect to the
approach speeds of parts of the human body

e |SO 14119 Safety of machinery - Interlocking devices associated with guards -
Principles for design and selection

Safety Functions

Initiating a stop

Important information

DANGER

The safety function is only effective if the Safe Door Monitoring PLe is combined with
additional components!

Description of the safety function

A safety-related stop function places the machine in a safe state on demand (e.g.,
opening of the movable physical guard).

This safety function consists of the following sub-functions:

¢ The state of the movable physical guard is monitored.
¢ The state of the external devices connected via external device monitoring (EDM)
is monitored

Table 4: Initiating a stop

Trigger Movable physical guard opens

OPERATING INSTRUCTIONS | Safe Door Monitoring PLe 8023300/2018-07-25 | SICK
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PROJECT PLANNING 5

Reaction

The safety contacts of the Safe Door Monitoring PLe are open. The safe logic
unit processes the signal from the Safe Door Monitoring PLe so that the
actuators switch the machine to the safe state.

Safe state

No dangerous movement

Table 5: Expected frequency for requests of the safety function

2,160 times per
day (every 40 s)

Replacement of the test material

Total

788,400 times
per year

Request for the safety function

NOTE

@

The expected frequency of the safety function request influences the SISTEMA calcula-

tion. If other frequencies are to be expected - more frequent requests in particular -
the SISTEMA calculation must then be adjusted accordingly.

5.6

Integrating the equipment into the electrical control

NOTE

Several safety functions are generally necessary in order to ensure a safe design for the
entire application. This requires additional components that are not part of the safety
system, such as switches, fuses, and contactors.

5.6.1 SDM-PLe circuit diagram

DM-110/6033754

Door monitor

Door locking

Lock monitoring

DM-RE1/1090444

[O-\--

7 7 Pin 7
3 3 Pin 3
7 7 Pin 4
3 8 Pin 8
5 5 Pin 5
6 6 6 g” ‘13
1 1 1 n
[®
> > > Pin 2
M12 male connector, 8 pin,
ready to assemble
7
=0 3-)
/—30*—-3—
4
7 ———-)—
N 8-\
8~ d

Figure 1: SDM-I10 circuit diagram

8023300/2018-07-25 | SICK
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5 PROJECT PLANNING

Table 6: System connection pin assignment

Pin Marking Description

1 +24 V DC Voltage supply 24 V DC

2 “Door locked” signal Output. HIGH signal level (24 V) indicates that the reset

pushbutton has been activated.

3 X1 test pulse Test pulse input 1
Input channel 1 Safety contact 1 (tested with test pulse input 1)
“Activate locking” sig- | Input This signal can be used to control the lock of the
nal DM-I10. Lock is activated at signal level HIGH (24 V).

6 ovDC Voltage supply OV DC
X2 test pulse Test pulse input 2

8 Input channel 2 Safety contact 2 (tested with test pulse input 2)

X1 and X2 are 2 isolated 24-V test pulse canals. The test pulses must come from the
same safety controller which also evaluates the input channel 1 and input channel 2

signals. The current on channels X1 and X2 must be limited by the safety controller or
other measures (e.g. fuse).

5.7 Testing plan

The safety system must be thoroughly checked by appropriately qualified safety person-
nel during commissioning, after changes at regular intervals.

The regular thorough checks serve to assess the effectiveness of the safety system and
to identify defects as a result of changes or other influences (e.g., damage or manipula-
tion).

The manufacturer and user must define the type and frequency of the thorough checks
on the basis of the application conditions and the risk assessment. Determination of
the thorough checks must be documented in a traceable manner.

e Athorough check must be carried out during commissioning and following modifi-
cations.

e The regular thorough checks of the safety system must fulfill certain minimum
requirements. The minimum requirements for the thorough check of the safety
system comply at least with the sum of the minimum requirements for the thor-
ough check of the components of the safety system (see operating instructions of
the components).

e« In many cases, depending on the application conditions, the risk assessment can
determine that further thorough checks are required.

Further chapters

¢  Thorough check, see "Commissioning", page 17
e  Checklist for initial commissioning and commissioning, see "Annex", page 22
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MOUNTING 6

6 Mounting

8023300/2018-07-25 | SICK
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Important information

NOTICE
Incorrect mounting and unsuitable ambient conditions may damage the safety switch.

» Arrange the sensor and actuator in a way that prevents damage from foreseeable
external influences.

» Do not use the sensor and actuator as a stop.

» The holder and mounting method for the sensor and actuator must be stable
enough to ensure that correct operation can take place.

» Always use reliable mounting elements that can only be removed using tools.

» If misalignment results in an opening on the physical guard, this must not impair
the protection that is provided.

Approach

NOTE

Information is included in the operating instructions for the components.

OPERATING INSTRUCTIONS | Safe Door Monitoring PLe 15



7 ELECTRICAL INSTALLATION

7 Electrical installation

71 SDM-PLe electrical installation

Prerequisites
For the electrical installation, observe the following:

e All connections must comply with the requirements of the selected category
according to ISO 13849 (e.g., protected cable laying or shielded cable sheaths).
e 0OSSDs and external device monitoring (EDM) must be wired inside the control cab-

inet.
« The control cabinet and the wiring it contains must meet the requirements of IEC
60204.
Approach
1. Interconnect the components as follows:
O) ©)
[2¢:28]
lohas]

e
) C

!
‘ y B ¢—— IS

o o© lesos)|
Figure 2: Safe Door Monitoring PLe electrical installation

® DM-110

@ Connection to the safe logic unit must be done by the customer.

(©) Safe logic unit

@ DM-RE1

Complementary information

NOTE
Additional information is included in the operating instructions for the components.

Further topics

e "SDM-PLe circuit diagram", page 13
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COMMISSIONING 8

8 Commissioning

8.1 Safety

DANGER
Hazard due to lack of effectiveness of the protective device

> Before commissioning the machine, make sure that the machine is first checked
and released by qualified safety personnel.
»  Only operate the machine with a perfectly functioning protective device.

DANGER
Dangerous state of the machine

During commissioning, the machine or the protective device may not yet behave as you
have planned.

»  Make sure that there is no-one in the hazardous area during commissioning.

Before commissioning can be performed, project planning, mounting, electrical installa-
tion and configuration must be completed in accordance with this document.

8.2 Thorough check

Requirements for the thorough check during commissioning and in certain situations

The safety system and its application must be thoroughly checked in the following situa-
tions:

e  Before commissioning

«  After changes to the configuration or the safety function

e  After changes to the mounting or the electrical connection

e  After exceptional events, such as after a manipulation has been detected, after
modification of the machine, or after replacing components

The thorough check ensures the following:

e All relevant regulations are complied with and the safety system is effective in all
of the machine’s operating modes

¢ The documentation corresponds to the state of the machine, including the protec-
tive device

The thorough checks must be carried out by qualified safety personnel or specially qual-
ified and authorized personnel and must be documented in a traceable manner.

1. Effectiveness of the protective device for all operating modes selectable on the
machine in accordance with the checklist for initial commissioning and commis-
sioning (see "Annex", page 22).

2. Make sure that the operating personnel has been instructed in the function of the
protective device before starting work on the machine. The instruction is the
responsibility of the machine operator and must be carried out by qualified per-
sonnel.

8023300/2018-07-25 | SICK OPERATING INSTRUCTIONS | Safe Door Monitoring PLe 17
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9 MAINTENANCE

18

Maintenance

Service life of safety locking device

Based on a cycle time of 40 s (788,400 actuations per year), the DM-110 safety locking
device has a T1gp value of 3.8 years. The safety locking device must therefore be
replaced after no more than 3.8 years.

NOTE
@ Information is included in the operating instructions for the components.

Further topics

e "Initiating a stop", page 12
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TROUBLESHOOTING 10

10 Troubleshooting

NOTE
Information is included in the operating instructions for the components.
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11 OPERATION

11

20

Operation

Operation is dependent on integration of the safety system into the application.
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TECHNICAL DATA 12

12 Technical

12.1 Data sheet

8023300/2018-07-25 | SICK
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data

NOTE
Information is included in the operating instructions for the components.
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13 ANNEX

13 Annex
13.1 Checklist for initial commissioning and commissioning
This checklist should be retained and kept with the machine documentation to serve as
reference during recurring thorough checks.
This checklist is not a substitute for initial commissioning or periodic thorough checks
by qualified safety personnel.
Test for “Initiating a stop” safety function
Table 7: Test for “Initiating a stop standstill” safety function
Test sequence Expected result Result OK?
1.  Open movable physical guard. The safety outputs of the evaluating Yes (O No O
safe logic unit switch to the OFF state.
The machine stops.
Comments:
Test for restarting the machine
Table 8: Test for restarting the machine
Test sequence Expected result Result OK?
1.  Close movable physical guard. The machine starts or can be started. |Yes [ No [
Comments:
Test for locking function
Table 9: Test for locking function
Test sequence Expected result Result OK?
1.  Set the signal level of the “acti- The movable physical guard is locked |Yes [1 No [J
vate locking” signal to HIGH. by the DM-110 safety locking device
and can no longer be opened.
Comments:
This test is not safety-relevant. The test checks for the following:
. Safety system is connected properly.
. Lock function for process protection is working.
22 OPERATING INSTRUCTIONS | Safe Door Monitoring PLe 8023300/2018-07-25 | SICK
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