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INTRODUCTION

Contents of this handbook

This handbook describes how to use the DSC programmable safety module and its
expansion units ("SLAVES");

it includes:
e a description of the system
* method of installation
e connections
e signals
e troubleshooting
e use of the configuration SW

Important safety instructions

Yk This safety alert symbol indicates a potential personal safety hazard. Failure to
comply with instructions bearing this symbol could pose a very serious risk to
personnel.

=» This symbol indicates an important instruction.

Y The DSC is built to the following safety levels: SIL 3, SILCL 3, PL e, Cat. 4, Type 4 in
accordance with the applicable standards. However, the definitive SIL and PL of the
application will depend on the number of safety components, their parameters and the
connections that are made, as per the risk analysis.

Yk Read the "Applicable Standards" section carefully.

Yk perform an in-depth risk analysis to determine the appropriate safety level for your
specific application, on the basis of all the applicable standards.
Programming/configuration of the DSC is the sole responsibility of the installer or user.

Yk The device must be programmed/configured in accordance with the application-
specific risk analysis and all the applicable standards.

Once you have programmed/configured and installed the DSC and all the relative
devices, run a complete application safety test (see "TESTING the system", page 97).

Yok Always test the complete system whenever new safety components are added (see the
"TESTING the system" section, page 97).

Y Duelco is not responsible for these operations or any risks in connection therewith.

Yk Reference should be made to the handbooks and the relative product and/or
application standards to ensure correct use of devices connected to the DSC within the
specific application.

Y The ambient temperature in the place where the system is installed must be compatible

with the operating temperature parameters stated on the product label and in the
specifications.

For all matters concerning safety, if necessary, contact your country's competent safety
authorities or the competent trade association.

8540780 - 01/02/2019 - Rev.35 7

English



English

duelco

SAFETY solutions DUELCO SAFETY CONTROLLER - DSC

Abbreviations and symbols

DSC-MCM = DSC Configuration Memory: memory chip for DSC M1/M1S (accessory)
DSC-MSC = DSC Safety Communication: proprietary bus for expansion units

DSD = DSC Safety Designer: DSC configuration SW running in Windows

LLO, LL1 = Logic Level 0, Logic Level 1

OSSD = OQutput Signal Switching Device: solid state safety output

MTTFd = Mean Time to Dangerous Failure

PL = Performance Level

PFHa =  Probability of a dangerous failure per Hour
SIL = Safety Integrity Level

SILCL = Safety Integrity Level Claim Limit

SW = Software

Applicable standards

DSC complies with the following European Directives:

e 2006/42/EC "Machinery Directive"
e 2014/30/EU "Electromagnetic Compatibility Directive"
« 2014/35/EU "Low Voltage Directive"

and is built to the following standards:

i Programmable controllers, part 2:
CEIEN 61131-2 Equipment requirements and tests
i Safety of machinery:
EN ISO 13489-1 Safety related parts of control systems. General principles for design
Safety of machinery: Electro-sensitive protective equipment. Part 1: General
EN 61496-1 .
requirements and tests.
Functional safety of electrical/electronic/programmable electronic safety-
EN 61508-1 : .
related systems: General requirements.
Functional safety of electrical/electronic/programmable electronic safety-
EN 61508-2 related systems: Requirements for electrical/electronic/programmable
electronic safety-related systems.
EN 61508-3 Functional safety of electrical/electronic/programmable electronic safety-
related systems: Software requirements.
EN 61508-4 Functional safety of electrical/electronic programmable electronic safety
related systems: Definitions and abbreviations.
IEC 61784-3 [_)lgltal data communication for measurement and control: Functional safety
fieldbuses.
Safety of machinery. Functional safety of safety-related electrical, electronic
EN 62061 .
and programmable electronic control systems
Safety rules for the construction and installation of lifts. Lifts for the
EN 81-20 .
transport of persons and goods. Passenger and goods passenger lifts
Safety rules for the construction and installation of lifts. Examinations and
EN 81-50 : ; e .
tests. Design rules, calculations, examinations and tests of lift components
Table 1
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OVERVIEW

DSC is a modular safety controller. It consists of a master unit (M1 or M1S), which
can be configured using the DSD graphic interface, and a number of expansion
units connected to the main unit via the proprietary MSC bus.

The M1 or MI1S can also be used as a stand-alone device and they are equipped
with:

e MI1: 8 safety inputs, 2 independent programmable dual channel safety
outputs (OSSD) and 2 logic signal outputs

e MI1S: 8 safety inputs, 4 independent programmable single channel safety
outputs (OSSD) and 4 logic signal outputs

=» The following expansions are available: I/0 expansions (MI802 and MI804(with M1S
only)), input expansions (MI8, MI12T8, MI16), output expansions (MO2, MO4 and
MO4LHCSS8), signalling only expansions (MOS8 and MOS16), guided contact safety
relay output modules (MR2, MR4, MOR4 and MOR4S8), encoder and proximity input
expansions (MV2, MV, MVO0) and diagnostic connections to the main fieldbuses: MBP
(PROFIBUS), MBC (CanOpen), MBD (DeviceNet), MBEI (ETHERNET/IP),
MBEI2B (ETHERNET/IP-2PORT), MBEP (Profinet), MBEC (ETHERCAT), MBMR (Modbus
RTU), MBEM (Modbus/TCP) MBCCL (CC-link).

DSC is capable of monitoring the following safety sensors and commands:

optoelectronic sensors (safety light curtains, scanners, safety photocells),
mechanical switches, safety mats, emergency stops, two-hand controls, all
managed by a single flexible and expandable device.

The system must consist of just one Master M1 or M1S and a number of electronic
expansions that can range from 0 to a maximum of 14, not more than 4 of which
of the same type. There is no limit to the number of relay modules MR2 e MR4 that
can be installed.

With 14 expansions, the system can have up to:
e with M1: 128 inputs, 16 safety outputs and 32 status outputs.
e with M1S: 128 inputs, 32 safety outputs and 48 status outputs.

MASTER and its SLAVE units communicate via the 5-way MSC bus (Duelco
proprietary bus), physically arranged on the rear panel of each unit.

Furthermore, by means of MBx Fieldbus interfaces, are available:
e All inputs states (with diagnostics)
e All safety outputs states (with diagnostics)

e 8 fieldbus inputs with M1 or 32 fieldbus inputs with M1S (MBx firmware
version > 2.0). These fieldbus inputs can act in the schematic as physical
inputs, but are not safety inputs and they can’t be used in safety related
applications.

e 16 probe outputs with M1 or 32 probe outputs with M1S (MBx firmware
version > 2.0). These probe outputs can be connected everywhere in the
schematic by means of DSD software.
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With the MI8, MI16 and MI12T8 DSC expansion units, the number of inputs in the
system can be increased to allow more external devices to be connected. The
MI12T8 also provides 8 OUT_TEST outputs.

The MO2 and MO4 DSC expansion units provide the system, respectively, with 2
and 4 OSSD (Output Signal Switching Device) pairs for controlling devices connected
downstream of the DSC. These modules provides also 2 (MO2) or
4 (MO4) programmable logic signal outputs.

The MO4LHCSS is a safety module with 4 single channel High Current Safety
Outputs (2A/channel usable also in pairs) and 4 relative inputs for external
feedback contacts (EDM).

The module provides 8 programmable signal outputs.

The MI802 provides 8 inputs, 2 pairs of OSSD outputs and 2 programmable signal
outputs.

The MI804 provides 8 inputs, 4 single channel OSSD outputs (usable also in pairs)
and 4 programmable signal outputs or 4 relative inputs for external feedback
contacts (EDM).

The MR2 and MR4 DSC expansion units provide the system with 2 and 4 N.O.
guided contact safety relay outputs, respectively, with the related external relay
feedback (N.C. contact).

The expansion units in the MB series permit connection to the most commonly used
industrial fieldbus systems for diagnostics and data transmission like Profibus
(MBP), Canopen (MBC), Devicenet (MBD), CClink (MBCCL), Profinet (MBEP),
EthernetlP (MBEI), Ethercat (MBEC), Modbus RTU (MBEM).

MBU permits connection to devices with a USB port.

The MCT1 and MCT2 DSC units are used to connect the M1 to other slave units
installed at a distance (< 50 m). Two MCT units installed at the required distance
can be connected using a shielded cable (Duelco MC25, MC50 or other cable with
the characteristics set out in the cable data sheet).

The MVO, MV1 and MV2 DSC expansion units can be used to control the following
(up to PLe):

e Zero speed, Max. speed, Speed range;

e Direction of movement, rotation/translation;

Up to 4 speed thresholds can be set for each logic input (axis).

Each unit incorporates two logic inputs that can be configured using the DSD
software and is thus capable of controlling up to two independent axes.
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The MOR4 and MOR4S8 are safety units provided with 4 independent safety relay
outputs and the corresponding 4 inputs for the external feedback contacts (EDM).

There are two possible output settings (configured using the DSD configuration
software).

e Two pairs of connection contacts (2 N.O. contacts per output with 2
corresponding feedback inputs).

e Four independent single connection contacts (1 N.O. contact per output with
4 corresponding feedback inputs).

The MOR4S8 unit has 8 programmable signal outputs.
The MOS8 and MOS16 have 8 and 16 programmable signal outputs.

The DSD software is capable of creating complex logics, using logical operators and
safety functions such as muting, timer, counters, etc.

All this is performed through an easy and intuitive graphic interface.

The configuration performed on the PC is sent to the master unit via USB
connection; the file resides in the M1 (or M1S) and can also be saved on the
proprietary MCM memory chip (accessory). By MCM the configuration can
therefore quickly be copied to another master unit.

=» The DSC system is certified to the maximum safety level envisaged by the applicable
industrial safety standards (SIL 3, SILCL 3, PL e, Cat. 4).

8540780 - 01/02/2019 - Rev.35 11
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DUELCO SAFETY CONTROLLER - DSC

PRODUCT COMPOSITION

The DSC M1 and M1S are supplied with:

e CD-ROM containing the free DSD SW, this PDF multi-language handbook and
other product literature.

e Multi-language installation sheet.

=» NB: the rear panel MSC connector and MCM memory can be ordered separately as
accessories.

The expansion units are supplied with:
e Multilingual Installation sheet.

o Rear panel MSC connector (not present in the MR2 and MR4 which are connected
via terminal blocks only).

=» NB: to install an expansion unit (excluding relays) you will need the MSC connector

supplied with the unit plus another MSC for the connection to the M1 or MI1S.
This can be ordered separately as an accessory.

8540780 - 01/02/2019 - Rev.35



duelco

DUELCO SAFETY CONTROLLER - DSC SAFETY solutions

INSTALLATION

Mechanical fastening

Fix the DSC system units to a 35mm DIN rail as follows:

1. Connect the same number of "MSC" 5-pole rear panel connectors as the
number of units to be installed.

2. Fix the train of connectors thus obtained to the Omega DIN 35mm (EN 5022)
rail (hooking them at the top first).

3. Fasten the units to the rail, arranging the contacts on the base of the unit on
the respective connector. Press the unit gently until you feel it snap into place.

4. To remove a unit, use a screwdriver to pull down the locking latch on the
back of the unit; then lift the unit upwards and pull.

Figure 1

8540780 - 01/02/2019 - Rev.35

English



duelco

SAFETY solutions DUELCO SAFETY CONTROLLER - DSC

Calculation of safety distance of an ESPE connected to DSC

Any Electro-sensitive Protective Equipment device connected to DSC, must be positioned at
a distance equal to or greater than the minimum safety distance S so that the dangerous
point can be reached only after stopping the dangerous movement of the machine.

Yok The european standard:
-1SO 13855:2010- (EN 999:2008) Safety of machinery - Positioning of safeguards with
respect to the approach speeds of parts of the human body.'
provides the elements to calculate the proper safety distance.

Yk Carefully read the installation manual of each device for specific information on the
correct positioning.

Y Remember that the total response time depends on:
DSC response time + ESPE response time + response time of the machine (i.e. the
time taken by the machine to stop the dangerous movement from the moment in
which the stop signal is transmitted).

Electrical connections

! : CSD\%)\C?)\CS) The DSC system units are provided with terminal
}‘ ! HEHE blocks for the electrical connections. Each unit can
N— o5 have 8, 16 or 24 terminals.
13]14]15]16 Each unit also has a rear panel plug-in connector (for
HEEE H0d communication with the master and with the other
SOOO expansion units).
OO
21]22]23] 24
T The MR2 and MR4 are connected via terminal blocks
SO00 - — only.
[ I
I [
[ I
T121304 :: :: =» Terminal tightening torque: 5+7Ib-in (0,6+0,7 Nm).
OOOO
010 1

%k |nstall safety units in an enclosure with a protection class of at least IP54.
Y4 Connect the module when it is not powered.

Yk The supply voltage to the units must be 24Vdc +20% (PELV, in compliance with the
standard EN 60204-1 (Chapter 6.4)).

%4 Do not use the DSC to supply external devices.
Yk The same ground connection (OVDC) must be used for all system components.

English

' "Describe the methods that designers can use to calculate the minimum safety distance from a specific dangerous point for
the safety devices, particularly Electro-sensitive devices (eg. light curtains), safety-mats or pressure sensitive floors and
bimanual control. It contains a rule to determine the placement of safety devices based on approach speed and the stopping
time of the machine, which can reasonably be extrapolated so that it also includes the interlocking guards without guard
locking."
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Instructions concerning connection cables.

VoY

Tmm2 (AWG16).

Wire size range: AWG 12+30, (solid/stranded) (UL).
Use 60/75°C copper (Cu) conductor only.

We recommend the use of separate power supplies for the safety module and for other
electrical power equipment (electric motors, inverters, frequency converters) or other
sources of disturbance.

Cables used for connections of longer than 50m must have a cross-section of at least

Connections of each single DSC system unit are listed in the table below:

Master Module M1

TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC 24VDC power supply -
2 MASTER_ENABLET | Input Master Enable 1 Input ("E’,’\jpg ﬁ;ﬁc_‘f)rd'”g to
3 MASTER_ENABLE2 | Input Master Enable 2 Input ("E{lpg ﬁ"_,ﬁc_c;)rd'”g to
4 ovDC 0VDC power supply -
5 OSSD1_A Output . PNP active high
Static output 1 - -
6 OSSD1_B Output PNP active high
7 RESTART_FBK1 Input Feedback/Restart 1 Input according to EN61131-2
8 OUT_STATUSI Output Programmable signal output PNP active high
9 OSSD2_A Output ) PNP active high
Static output 2 - -
10 0OSSD2_B Output PNP active high
11 RESTART_FBK2 Input Feedback/Restart 2 Input according to EN61131-2
12 OUT_STATUS2 Output Programmable signal output PNP active high
13 OUT_TESTI1 Output Short circuit detected output PNP active high
14 OUT_TEST2 Output Short circuit detected output PNP active high
15 OUT_TEST3 Output Short circuit detected output PNP active high
16 OUT_TEST4 Output Short circuit detected output PNP active high
17 INPUT1 Input Digital input 1 Input according to EN 61131-2
18 INPUT2 Input Digital input 2 Input according to EN 61131-2
19 INPUT3 Input Digital input 3 Input according to EN 61131-2
20 INPUT4 Input Digital input 4 Input according to EN 61131-2
21 INPUTS Input Digital input 5 Input according to EN 61131-2
22 INPUT6 Input Digital input 6 Input according to EN 61131-2
23 INPUT?7 Input Digital input 7 Input according to EN 61131-2
24 INPUT8 Input Digital input 8 Input according to EN 61131-2
Table 2
8540780 - 01/02/2019 - Rev.35 15
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Master Module M1S

TERMINAL SIGNAL TYPE DESCRIPTION OPERATION

1 24VDC - 24VDC power supply

2 NC -

3 NC -

4 ovDC - 0VDC power supply

5 OSSD1_A Output Solid State Safety Output 1 PNP active high

6 OSSD1_B Output Solid State Safety Output 2 PNP active high

. RESTART_FBK1/ | Input/ Feedback/Restart 1 Input according to EN 61131-2
STATUSI Output | programmable signal output Programmable signal output

8 RESTART_FBK2/ | Input/ Feedback/Restart 2 Input according to EN 61131-2
STATUS2 Output | programmable signal output Programmable signal output

9 OSSD2_A Output Solid State Safety Output 3 PNP active high

10 0OSSD2_B Output Solid State Safety Output 4 PNP active high

" RESTART_FBK3/ | Input/ Feedback/Restart 3 Input according to EN 61131-2
STATUS3 Output | programmable signal output Programmable signal output

12 RESTART_FBK4/ | Input/ Feedback/Restart 4 Input according to EN 61131-2
STATUS4 Output | programmable signal output Programmable signal output

13 OUT_TEST1 Output | Short circuit detected output PNP active high

14 OUT_TEST2 Output | Short circuit detected output PNP active high

15 OUT_TEST3 Output | Short circuit detected output PNP active high

16 OUT_TEST4 Output | Short circuit detected output PNP active high

17 INPUTI1 Input Digital input 1 Input according to EN 61131-2

18 INPUT2 Input Digital input 2 Input according to EN 61131-2

19 INPUT3 Input Digital input 3 Input according to EN 61131-2

20 INPUT4 Input Digital input 4 Input according to EN 61131-2

21 INPUTS Input Digital input 5 Input according to EN 61131-2

22 INPUT6 Input Digital input 6 Input according to EN 61131-2

23 INPUT? Input Digital input 7 Input according to EN 61131-2

24 INPUTS Input Digital input 8 Input according to EN 61131-2

Table 3

=» The STATUS signal outputs are shared with the feedback/restart inputs of the OSSDs.
To use them, the corresponding OSSD must be used with automatic reset without
external feedback monitoring. For example, to use the STATUS1 output (Terminal 7),
you must program OSSD1 (by means of the DSD software) with automatic reset
without K feedback monitoring.

16
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USB input

The DSC master M1 and M1s include
a mini USB 2.0 connector for
connection to a Personal Computer
where the DSD (DSC Safety Designer)
configuration SW resides.

A USB cable of the correct size is
TECHNICAL DATA LABEL

DSC-MCM LABEL

B -ﬂj

h .-ll---:‘l
“"',..L o il e, -

Figure 2 N

DSC Configuration Memory (MCM)

A backup memory, called MCM (optional)
can be installed in the DSC master
M1/M1S and used to save the SW
configuration parameters.

The MCM is written each time a new
project is sent from the PC to the M1.

=» Always switch the M1/M1S off before
logging on to/logging off from the
MCM.

Insert the card in the slot in the rear
panel of the M1 and M1S (in the direction
shown in Figure 3 - MCM).

MULTIPLE LOAD function

To perform the configuration of several
master modules without using a PC and
the USB connector, you can save the
desired configuration on a single MCM
and then use it to download data on the
masters modules to be configured simply
inserting the MCM into the module and
turning it on.

%k |f the file contained in the MCM is not identical to the one contained in M1/M1S, an
overwrite operation that will permanently delete the configuration data contained in
M1/M1S will be performed. In this case the module blinks fast leds COM and ENABLE.
WARNING: ALL DATA PREVIOUSLY CONTAINED IN M1/M1S WILL BE LOST.

8540780 - 01/02/2019 - Rev.35
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RESTORE function

If the M1 or M1S unit is damaged, you can replace it with a new one; having already saved
all the configurations on the MCM, all you need to do is insert the MCM in the new M1/M1S
and switch on the DSC system, that will immediately load the backup configuration. In this
way, the work interruptions will be minimized.

Compatibility between MCM memory and Master modules:

e M1S can load configurations from MCM if it is written by a M1S or M1
e M1 can load configurations from MCM only if it is written by a M1

=» The LOAD and RESTORE functions can be disabled via SW. (see Figure 46)

Yk Each time MCM is used, carefully check that the chosen configuration is the one that
was planned for that particular system. Try again a fully functional test of the system
composed of DSC plus all devices connected to it (see the TESTING the system section).

Module MI80O2

TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO Input . Input (“type B" according to EN 61131-2)
3 NODE_SEL1 | Input Node selection Input ("type B"according to EN 61131-2)
4 0VvDC - 0VDC power supply -
5 OSSD1_A Output . PNP active high
6 OSSD1_B__ | Output Static output 1 PNP active high
7 RESTART_FBK1 | Input Feedback/Restart 1 Input according to EN 61131-2
8 OUT_STATUSI1 | Output | Programmable signal output PNP active high
9 OSSD2_A Output . PNP active high
10 0SSD2_B__ | Output Static output 2 PNP active high
11 RESTART_FBK2 | Input Feedback/Restart 2 Input according to EN 61131-2
12 OUT_STATUS2 | Output | Programmable signal output PNP active high
13 OUT_TESTI1 Output | Short circuit detected output PNP active high
14 OUT_TEST2 | Output | Short circuit detected output PNP active high
15 OUT_TEST3 Output | Short circuit detected output PNP active high
16 OUT_TEST4 | Output | Short circuit detected output PNP active high
17 INPUTI1 Input Digital input 1 Input according to EN 61131-2
18 INPUT2 Input Digital input 2 Input according to EN 61131-2
19 INPUT3 Input Digital input 3 Input according to EN 61131-2
20 INPUT4 Input Digital input 4 Input according to EN 61131-2
21 INPUTS Input Digital input 5 Input according to EN 61131-2
22 INPUT6 Input Digital input 6 Input according to EN 61131-2
23 INPUT? Input Digital input 7 Input according to EN 61131-2
24 INPUTS Input Digital input 8 Input according to EN 61131-2

Table 4

18
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Module MI804
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION

1 24VDC - 24VDC power supply -

2 NODE_SELO - . Input (“type B" according to EN 61131-2)

3 NODE_SEL1 - Node selection Input (“type B"according to EN 61131-2)

4 ovDC - 0VDC power supply -

5 OSSD1_A Output | Solid State Safety Output 1 PNP active high

6 0OSSD1_B Output | Solid State Safety Output 2 PNP active high

2 RESTART_FBK1/ | Input/ Feedback/Restart 1 Input according to EN 61131-2
STATUSI Output | Programmable signal output Programmable signal output

8 RESTART_FBK2/ | Input/ Feedback/Restart 2 Input according to EN 61131-2
STATUS2 Output | Programmable signal output Programmable signal output
OSSD2_A Output | Solid State Safety Output 3 PNP active high

10 0SSD2_B Output | Solid State Safety Output 4 PNP active high

1 RESTART_FBK3/ | Input/ Feedback/Restart 3 Input accordingto EN61131-2
STATUS3 Output | Programmable signal output Programmable signal output

12 RESTART_FBK4/ | Input/ Feedback/Restart 4 Input according to EN 61131-2
STATUS4 Output | Programmable signal output Programmable signal output

13 OUT_TEST1 Output | Short circuit detected output PNP active high

14 OUT_TEST2 Output | Short circuit detected output PNP active high

15 OUT_TEST3 Output | Short circuit detected output PNP active high

16 OUT_TEST4 Output | Short circuit detected output PNP active high

17 INPUTI1 Input Digital input 1 Input according to EN 61131-2

18 INPUT2 Input Digital input 2 Input according to EN 61131-2

19 INPUT3 Input Digital input 3 Input according to EN 61131-2

20 INPUT4 Input Digital input 4 Input according to EN 61131-2

21 INPUT5S Input Digital input 5 Input according to EN 61131-2

22 INPUT6 Input Digital input 6 Input according to EN 61131-2

23 INPUT?7 Input Digital input 7 Input according to EN 61131-2

24 INPUTS8 Input Digital input 8 Input according to EN 61131-2

=» The STATUS signal outputs are shared with the feedback/restart inputs of the OSSDs.
To use them, the corresponding OSSD must be used with automatic reset without
external feedback monitoring. For example, to use the STATUS1 output (Terminal 7),
you must program OSSD1 with automatic reset without K feedback monitoring.

Module MI8
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO | Input . Input (“type B" according to EN 61131-2)
3 NODE_SEL1 | Input Node selection Input (“type B" according to EN 61131-2 )
4 ovDC - 0VDC power supply -
5 INPUT1 Input Digital input 1 Input according to EN 61131-2
6 INPUT2 Input Digital input 2 Input according to EN 61131-2
7 INPUT3 Input Digital input 3 Input according to EN 61131-2
8 INPUT4 Input Digital input 4 Input according to EN 61131-2
9 OUT_TEST1 | Output | Short circuit detected output PNP active high
10 OUT_TEST2 | Output | Short circuit detected output PNP active high
11 OUT_TEST3 | Output | Short circuit detected output PNP active high
12 OUT_TEST4 | Output | Short circuit detected output PNP active high
13 INPUTS Input Digital input 5 Input according to EN 61131-2
14 INPUT6 Input Digital input 6 Input according to EN 61131-2
15 INPUT?7 Input Digital input 7 Input according to EN 61131-2
16 INPUT8 Input Digital input 8 Input according to EN 61131-2
Table 5
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Module MI12T8

TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO | Input . Input ("type B" according to EN 61131-2)
3 NODE_SEL1 | Input Node selection Input ("type B" according to EN 61131-2)
4 ovDC - 0VDC power supply -
5 INPUTI1 Input Digital input 1 Input according to EN 61131-2
6 INPUT2 Input Digital input 2 Input according to EN 61131-2
7 INPUT3 Input Digital input 3 Input according to EN 61131-2
8 INPUT4 Input Digital input 4 Input according to EN 61131-2
9 OUT_TEST1 | Output | Short circuit detected output PNP active high
10 OUT_TEST2 | Output | Short circuit detected output PNP active high
11 OUT_TEST3 | Output | Short circuit detected output PNP active high
12 OUT_TEST4 | Output | Short circuit detected output PNP active high
13 INPUTS Input Digital input 5 Input according to EN 61131-2
14 INPUT6 Input Digital input 6 Input according to EN 61131-2
15 INPUT?7 Input Digital input 7 Input according to EN 61131-2
16 INPUTS Input Digital input 8 Input according to EN 61131-2
17 OUT_TESTS5 | Output | Short circuit detected output PNP active high
18 OUT_TEST6 | Output | Short circuit detected output PNP active high
19 OUT_TEST?7 | Output | Short circuit detected output PNP active high
20 OUT_TESTS8 | Output | Short circuit detected output PNP active high
21 INPUT9 Input Digital input 9 Input according to EN 61131-2
22 INPUT10 Input Digital input 10 Input according to EN 61131-2
23 INPUTT11 Input Digital input 11 Input according to EN 61131-2
24 INPUT12 Input Digital input 12 Input according to EN 61131-2

Table 6

Module MI16

TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO | Input . Input ("type B" according to EN 61131-2)
3 NODE_SEL1 | Input Node selection Input ("type B" according to EN 61131-2)
4 ovDC - 0VDC power supply -
5 INPUTI Input Digital input 1 Input according to EN 61131-2
6 INPUT2 Input Digital input 2 Input according to EN 61131-2
7 INPUT3 Input Digital input 3 Input according to EN 61131-2
8 INPUT4 Input Digital input 4 Input according to EN 61131-2
9 OUT_TEST1 | Output | Short circuit detected output PNP active high
10 OUT_TEST2 | Output | Short circuit detected output PNP active high
11 OUT_TEST3 | Output | Short circuit detected output PNP active high
12 OUT_TEST4 | Output | Short circuit detected output PNP active high
13 INPUTS Input Digital input 5 Input according to EN 61131-2
14 INPUT6 Input Digital input 6 Input according to EN 61131-2
15 INPUT?7 Input Digital input 7 Input according to EN 61131-2
16 INPUTS Input Digital input 8 Input according to EN 61131-2
17 INPUT9 Input Digital input 9 Input according to EN 61131-2
18 INPUT10 Input Digital input 10 Input according to EN 61131-2
19 INPUTI11 Input Digital input 11 Input according to EN61131-2
20 INPUT12 Input Digital input 12 Input according to EN 61131-2
21 INPUT13 Input Digital input 13 Input according to EN 61131-2
22 INPUT14 Input Digital input 14 Input according to EN 61131-2
23 INPUT15 Input Digital input 15 Input according to EN 61131-2
24 INPUT16 Input Digital input 16 Input according to EN 61131-2

Table 7
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Module MO2
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC 24VDC power supply
2 NODE_SELO Input Node selection Input ("type B”accord?ng to EN61131-2)
3 NODE_SEL1 Input Input ("type B" according to EN 61131-2)
4 ovDC 0VDC power supply -
5 OSSD1_A Output Static output 1 PNP active high
6 OSSD1_B Output PNP active high
7 RESTART_FBK1 | Input Feedback/Restart 1 Input according to EN 61131-2
8 OUT_STATUS1 | Output | Programmable signal output PNP active high
9 OSSD2_A Output Static output 2 PNP active high
10 0OSSD2_B Output PNP active high
11 RESTART_FBK2 | Input Feedback/Restart 2 Input according to EN 61131-2
12 OUT_STATUS2 | Output | Programmable signal output PNP active high
13 24VDC - 24VDC power supply 24VDC output power supply *
14 n.c. - -
15 ovDC 0VDC power supply 0VDC output *
16 n.c. - -
Table 8
Module MO4
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC 24VDC power supply
2 NODE_SELO Input i Input ("type B" according to EN 61131-2)
Node selection -
3 NODE_SEL1 Input Input ("type B" according to EN 61131-2)
4 ovDC 0VDC power supply -
5 OSSD1_A Output Static output 1 PNP active high
6 OSSD1_B Output PNP active high
7 RESTART_FBK1 | Input Feedback/Restart 1 Input according to EN 61131-2
8 OUT_STATUS1 | Output | Programmable signal output PNP active high
9 OSSD2_A Output Static output 2 PNP active high
10 0OSSD2_B Output PNP active high
11 RESTART_FBK2 | Input Feedback/Restart 2 Input according to EN 61131-2
12 OUT_STATUS2 | Output | Programmable signal output PNP active high
13 24VDC 24VDC power supply 24VDC outputs power supply *
14 24VDC 24VDC power supply
15 ovDC 0VDC power supply 0VDC outputs *
16 ovDC 0VDC power supply -
17 OSSD4_A Output Static output 4 PNP active high
18 OSSD4_B Output PNP active high
19 RESTART_FBK4 | Input Feedback/Restart 4 Input according to EN 61131-2
20 OUT_STATUS4 | Output | Programmable signal output PNP active high
21 OSSD3_A Output Static output 3 PNP active high
22 OSSD3_B Output PNP active high
23 RESTART_FBK3 | Input Feedback/Restart 3 Input according to EN 61131-2
24 OUT_STATUS3 | Output | Programmable signal output PNP active high

Table 9

properly.

* This terminal must be connected to the power supply for the unit to work
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Module MR2
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC 24VDC power supply -
4 ovDC 0VDC power supply -
5 OSSD1_A Input . .
Control ZONE 1 PNP active high
6 OSSD1_B Input
7 FBK_K1_K2_1 Output Feedback K1K2 ZONE 1
9 A_NCI1 Output
NC contact ZONE 1
10 B_NCI1 Output
13 A_NOI11 Output
NO1 contact ZONE 1
14 B_NO11 Output
15 A_NO12 Output
NO2 contact ZONE 1
16 B_NO12 Output
Table 10
Module MR4
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC 24VDC power supply -
4 ovDC - 0VDC power supply -
5 OSSD1_A Input . .
Control ZONE 1 PNP active high
6 OSSD1_B Input
7 FBK_K1_K2_1 Output Feedback K1K2 ZONE 1
9 A_NCI Output
NC contact ZONE 1
10 B_NC1 Output
13 A_NOI11 Output
NO1 contact ZONE 1
14 B_NOI11 Output
15 A_NO12 Output
NO2 contact ZONE 1
16 B_NO12 Output
11 A_NC2 Output
NC contact ZONE 2
12 B_NC2 Output
17 OSSD2_A Input ) )
Control ZONE 2 PNP active high
18 0OSSD2_B Input
19 FBK_K1_K2_2 Output Feedback K1K2 ZONE 2
21 A_NO21 Output
NO1 contact ZONE 2
22 B_NO21 Output
23 A_NO22 Output
NO2 contact ZONE 2
24 B_NO22 Output

Table 11
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Modules MVO - MV1 - MV2
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC 24VDC power supply
2 NODE_SELO Input Input (“type B" according to
. EN 61131-2)
Node selection Input (“type B" according to
3 NODE_SEL1 Input EN 61131-2)
4 ovDC 0VDC power supply
Output Power supply 24VDC to
5 PROXI1_24V PROXI]
Output PROXIMITY 1 Power supply OVDC to
6 PROXI1_REF connections PROXI1
7 PROXIT INT (3 WIRES) | Input | " ol LR v o530 PROXI1 NO input
8 PROXI1 IN2 (4 WIRES) | Input PROXI1 NC input
9 PROXI2_24V Output Power SL;)%pOI;I(é4VDC to
PROXIMITY 2
Output Power supply OVDC to
10 PROXI2_REF P connections PROXI2
11 PROXI2 INT (3 WIRES) | Input | (¢ ROXBITY NoT FOR Sree PROXI2 NO input
12 PROXI2 IN2 (4 WIRES) | Input PROXI2 NC input
13 N.C.
14 N.C.
Not connected
15 N.C.
16 N.C.

Table 12
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ENCODER CONNECTIONS WITH RJ45 CONNECTOR (MV1, MV2)

English

87654321 12345678 12345678
@ IIII | | - S
= s
EIA/TIA-568A
PIN MVT MVTB MVH MVS
1 5VDC N.C. N.C. N.C.
TWISTED *
2 EXT_OV EXT_OV EXT_OV  EXT_OV
3 N.C. N.C. N.C. N.C.
TWISTED * & A A A
5 INPUT £ B B B
6 N.C. N.C N.C. N.C
7 B B B B
TWISTED * — — — —
8 B B B B

* IN CASE OF UTILIZATION OF TWISTED CABLE

POWER SUPPLY POWER SUPPLY

EXT OV 5VDC
O—O

5vDC/

ENCODER TTL ENCODER TTLB it
2 BROWN ™ 2 BROWN ™, 1
+5VDC +5VDC 5VDC/24VDC
1 WHITE 2 1 WHITE 2
o« EXT_OV EXT_OV o« EXT_OV EXT_OV
= S
G 7 3 « 9] 7 3 o
£ N.C. N.C. o H N.C. N.C.
z e z e
3 A3 GREEN 4l . g 38 Ay GREEN 4Ll o
] z ] z
o 5 8 o 4 5 8
§ 7O YELLOW I 2 g I YELLOW I 2
s UL [, 2 s UL 6 2
= N.C N.C. w = N.C. N.C. =]
! p=} ! 2
Fl U 5 GREY 7 8 =g 5 GREY 7 2
= B B 2 E B B 2
g 6 8 E E 6 8 E
] 5 PINK 5 ] 5 PINK 5
=4 S =] .
z - S -
POWER SUPPLY POWER SUPPLY

ENCODER HTL ENCODER SIN/COS

5vDC/
24VDC EXT OV
O—0O

2 1 2 1
24vDC BROWN 5VDC/24VDC BROWN
o

1 WHITE 2 e 1 WHITE 2
S EXT_OV EXT_OV o Q EXT_OV EXT_OV
G S Z %
Q 7 3 5 2 7 3
E NC NC. z 3 NG NC =
o z < z
° Ay GREEN AN A IS] a A GREEN A A =
= Q ® o

00 %]
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Module MOR4
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO Input . Input (“type B"according to EN 61131-2)
3 NODE_SELI1 Input Node selection Input (“type B" according to EN 61131-2)
4 0VvDC - 0VDC power supply -
5 REST_FBK1 Input Feedback/Restart 1 Input (according EN 61131-2)
6 REST_FBK2 Input Feedback/Restart 2 Input (according EN 61131-2)
7 REST_FBK3 Input Feedback/Restart 3 Input (according EN 61131-2)
8 REST_FBK4 Input Feedback/Restart 4 Input (according EN 61131-2)
9 A_NOI Output
10 B_NO1 Output N.O. contact Channel 1
11 A_NO2 Output
12 B_NO2 Output N.O. contact Channel 2
13 A_NO3 Output
14 B_NO3 Output N.O. contact Channel 3
15 A_NO4 Output
16 B_NO4 Output N.O. contact Channel 4

Table 13
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Module MOR4S8
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO Input Input (“type B" according to
. EN 61131-2)
Node selection Input (“type B" according to
3 NODE_SELI1 Input EN 61131-2)
4 0VvDC - 0VDC power supply -
5 REST_FBK1 Input Feedback/Restart 1 Input (according EN 61131-2)
6 REST_FBK2 Input Feedback/Restart 2 Input (according EN 61131-2)
7 REST_FBK3 Input Feedback/Restart 3 Input (according EN 61131-2)
8 REST_FBK4 Input Feedback/Restart 4 Input (according EN 61131-2)
9 A_NOI1 Output
10 B_NO1 Output N.O. contact Channel 1
11 A_NO2 Output
12 B.NO2 Output N.O. contact Channel 2
13 A_NO3 Output
14 B_NO3 Output N.O. contact Channel 3
15 A_NO4 Output
16 B_NOZ Output N.O. contact Channel 4
17 OUT_STATUS1 | Output Programmable signal output 1 PNP active high
18 OUT_STATUS2 | Output Programmable signal output 2 PNP active high
19 OUT_STATUS3 | Output Programmable signal output 3 PNP active high
20 OUT_STATUS4 | Output Programmable signal output 4 PNP active high
21 OUT_STATUSS5 | Output Programmable signal output 5 PNP active high
22 OUT_STATUS6 | Output Programmable signal output 6 PNP active high
23 OUT_STATUS?7 | Output Programmable signal output 7 PNP active high
24 OUT_STATUSS8 | Output Programmable signal output 8 PNP active high

Table 14
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Module MOS8
PIN SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC 24VDC power supply -
2 NODE_SELO Input ) Input ("type B" according to EN 61131-2)
3 NODE_SEL1 Input Node selection Input ("type B" according to EN 61131-2)
4 ovDC 0VDC power supply -
5 24VDC 24VDC power supply i
STATUS 1-8 OUTPUT STATUS 1-8
6 -
7 -
8 -
9 OUT_STATUSI1 | Output | Programmable signal output 1 PNP active high
10 | OUT_STATUS2 | Output | Programmable signal output 2 PNP active high
11 OUT_STATUS3 | Output | Programmable signal output 3 PNP active high
12 OUT_STATUS4 | Output | Programmable signal output 4 PNP active high
13 OUT_STATUSS | Output | Programmable signal output 5 PNP active high
14 OUT_STATUSG6 | Output | Programmable signal output 6 PNP active high
15 OUT_STATUS?7 | Output | Programmable signal output 7 PNP active high
16 OUT_STATUSS8 | Output | Programmable signal output 8 PNP active high

Table 15
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DUELCO SAFETY CONTROLLER - DSC

Module MOS16

PIN SIGNAL TYPE DESCRIPTION OPERATION

1 24VDC - 24VDC power supply -

2 NODE_SELO Input Node selection Input ("type B" accord?ng to EN61131-2)
3 NODE_SEL1 Input Input ("type B" according to EN 61131-2)
4 ovDC - 0VDC power supply -

5 24VDC 24VDC power supply OUTPUT

STATUS 1-8 STATUS 1-8
6 24VDC 24VDC power supply OUTPUT
STATUS 9-16 STATUS 9-16

7 - -

8 - -

9 OUT_STATUSI Output | Programmable signal output 1 PNP active high
10 OUT_STATUS2 Output Programmable signal output 2 PNP active high
11 OUT_STATUS3 Output | Programmable signal output 3 PNP active high
12 OUT_STATUS4 Output Programmable signal output 4 PNP active high
13 OUT_STATUSS Output Programmable signal output 5 PNP active high
14 OUT_STATUSG6 Output | Programmable signal output 6 PNP active high
15 OUT_STATUS? Output Programmable signal output 7 PNP active high
16 OUT_STATUSS8 Output | Programmable signal output 8 PNP active high
17 OUT_STATUS9 Output Programmable signal output 9 PNP active high
18 OUT_STATUS10 | Output | Programmable signal output 10 PNP active high
19 OUT_STATUS11 Output | Programmable signal output 11 PNP active high
20 OUT_STATUS12 | Output | Programmable signal output 12 PNP active high
21 OUT_STATUS13 | Output | Programmable signal output 13 PNP active high
22 OUT_STATUS14 | Output | Programmable signal output 14 PNP active high
23 OUT_STATUS15 | Output | Programmable signal output 15 PNP active high
24 OUT_STATUS16 | Output | Programmable signal output 16 PNP active high

Table 16
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Module MO4LHCSS8
PIN SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO Input . Input ("type B" according to EN 61131-2)
Node selection -
3 NODE_SELI1 Input Input ("type B" according to EN 61131-2)
4 ovDC 0VDC power supply
5 REST_FBK1 Input Feedback/Restart 1 Input (according EN 61131-2)
6 REST_FBK2 Input Feedback/Restart 2 Input (according EN 61131-2)
7 REST_FBK3 Input Feedback/Restart 3 Input (according EN 61131-2)
8 REST_FBK4 Input Feedback/Restart 4 Input (according EN 61131-2)
9 0OSSD1 Output Safety Output 1
10 0SSD2 Output Safety Output 2 PNP active high
11 0SSD3 Output Safety Output 3 4 single channels (or 2 dual channels)
12 0SSD4 Output Safety Output 4
13 - - -
14 24 VDC 24VDC power supply -
15 - - -
16 - - -
17 OUT_STATUS1 | Output | Programmable signal output 1 PNP active high
18 OUT_STATUS2 | Output | Programmable signal output 2 PNP active high
19 OUT_STATUS3 | Qutput | Programmable signal output 3 PNP active high
20 OUT_STATUS4 | Output | Programmable signal output 4 PNP active high
21 OUT_STATUSS5 | Output | Programmable signal output 5 PNP active high
22 OUT_STATUS6 | Output | Programmable signal output 6 PNP active high
23 OUT_STATUS?7 | Output | Programmable signal output 7 PNP active high
24 OUT_STATUS8 | Output | Programmable signal output 8 PNP active high

Example of connection of DSC to the machine control system

EXTERNAL
CONTACTORS

O 24VDC
1 | 24vDC OUT_TEST1 | 13—
1 [ | JuL
2 | MASTER_ENABLET OUT_TEST2 | 14
—‘ 3 | MASTER_ENABLE2 15
4 |eND 16 ENABLE
K1 — —
K f f i = 5 |osspi_a INPUTT | 17 Hi
K2 —1 —1
Kz} } = = 6 |osspi_B — INPUT2| 18
| © | = | 9]
77 7 |RESTART_FBK1 19
Q 8 |ouT_sTATUSH 20 ESPE
9 JOSSD2_A 21 24VDC
24VDC RESTART FBK1 — —

T K1 K2 10]0ssb2_B 22 i
11| RESTART_FBK2 INPUT7 | 23 ossD1
12| OUT_STATUS2 INPUTS | 24 ossD2

Figure 4
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CHECKLIST AFTER INSTALLATION

The DSC system is able to detect the faults that occurs in each own module.

Anyway to have the system perfect operation perform the following checks at start up and
at least every one year:

Operate a complete system TEST (see "TESTING the system")

Verify that all the cables are correctly inserted and the terminal blocks well screwed.
Verify that all the leds (indicators) light on correctly.

Verify the positioning of all the sensors connected to DSC.

Verify the correct fixing of DSC to the Omega rail.

Verify that all the external indicators (lamps) work properly.

DUELCO SAFETY CONTROLLER - DSC

SN hWN =~

=» After installation, maintenance and after any eventual configuration change perform
a System TEST as described in the paragraph "TESTING the system" at page 97.
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OPERATING DIAGRAM

Mechanical fastening

Ll
Electrical connections
between the DSC

modules and with the
external sensors

v
Designing the diagram

NO

Validation
sw OK ?

YES

Connection
via USB with PSW

\ 4

Downloading the
schematic to M1/M1S

Configuration check
(including complete
system TEST)
on M1/M1S OK?

l YES

End of connection
via USB

\ 4

System
startup

English
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SIGNALS

INPUTS

MASTER ENABLE
The DSC M1 master has two inputs: MASTER_ENABLET and MASTER_ENABLEZ2.

=» These signals must both be permanently set to logic level 1 (24VDC) for the DSC to
operate. If the user needs to disable the DSC simply lower these inputs to logic level
0 (0VvDQ).

=» These input are not present on M1S which is always enabled.

NODE SEL

The NODE_SELO and NODE_SEL1 inputs (on the SLAVE units) are used to attribute a physical
address to the slave units with the connections shown in Table 17:

NODE_SEL1 (Terminal 3) NODE_SELO (Terminal 2)
NODE 0 0 (or not connected) 0 (or not connected)
NODE 1 0 (or not connected) 24VDC
NODE 2 24VDC 0 (or not connected)
NODE 3 24VDC 24VDC
Table 17

=» It is not allowed to use the same physical address on two units of the same type.

=» In order to be used, the expansion units must be addressed at the time of installation
(see the NODE SEL section).

English
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PROXIMITY INPUT FOR SPEED CONTROLLER MV

Configuration With Interleaved Proximity (Figure 5)

When an axis of the MV modules is configured for a measurement with two proximity

switches, these can be configured in interleaved mode. Under the conditions listed below
the system reaches a Performance Level = PLe:

e Proximity switches must be fitted such that the recorded signals overlap.
Proximity switches must be fitted such that at least one is always activated.

Figure 5

In addition:
e The proximity switches must be PNP type.

e The proximity switches must be NO type (Output ON when detecting metal).
e With the above conditions fulfilled, the DC value is equal to 90%.
[ )

The two proximity switches must be of the same model, with MTTF > 70 years.

English
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RESTART_FBK

The RESTART_FBK signal input allows the DSC to verify an EDM (External Device Monitoring)
feedback signal (series of contacts) from the external contactors, and to monitor
Manual/Automatic operation (See the list of possible connections in Table 18).

Yok |f the application requires it, the response time of the external contactors must be
verified by an additional device.

Yk The RESTART command must be installed outside the danger area in a position where

the danger area and the entire work area concerned are clearly visible.
It must not be possible to reach the control from inside the danger area.

OI\;SISAFT?(;:N EDM RESTART_FBK
With K1_K2 24V40%_0£5 ext_Restart_fbk
control
AUTOMATIC —
V\Il(i}hltzgt 24V ext_Restart_fbk
control
24\ K1 K2 4L
i [
With K1_K2 ext_Restart_fbk
control
MANUAL —
V\Il(i;hltzgt 24V ext_Restart_fbk
control
Table 18
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OUTPUTS

OUT STATUS

The OUT STATUS signal is a Programmable signal output that can indicate the status of:
e An input.
e An output.
e A node of the logic diagram designed using the DSD.

OUT TEST

The OUT TEST signals must be used to monitor the presence of short-circuits or overloads
on the inputs (Figure 6).

Fmm——0 | G 17 finpuTi

T S s =» The maximum number of controllable
o — inputs for each output OUT TEST is 4
L E-GATE INPUTSs (parallel connection)
| i,e 15 |weurs =» The maximum allowed length for
0 20 [inpuTs OUT TEST signal connections is = 100m.
114 QuUT TEST2
e |
13 | auUT TESTI

Figure 6

OSSD (M1, MI80O2, MO2, MO4)

The M1, MI802, MO2, MO4 modules are equipped with OSSD (static semiconductor safety
outputs) dual channel. These outputs are short circuit protected, cross circuit monitored
and supply:

¢ |n the ON condition: Uv-0,75V + Uv (where Uv is 24V = 20%)

e In the OFF condition: OV + 2V r.m.s.

The maximum load of 400mA®@24V corresponds to a minimum resistive load of 60Q.
The maximum capacitive load is 0.82uF. The maximum inductive load is 2 mH.

OSSD (M1S, MI80O4)

The M1S, MI804 modaules are equipped with OSSD (static semiconductor safety outputs) single
channel. These outputs are short circuit protected, cross circuit monitored and supply:

¢ |n the ON condition: Uv-0,75V + Uv (where Uv is 24V = 20%)

e In the OFF condition: OV + 2V r.m.s.

The maximum load of 400mA®@24V corresponds to a minimum resistive load of 60Q.

The maximum capacitive load is 0.82uF. The maximum inductive load is 2 mH.

Different output configurations (configurable with DSD configuration software)
can be set:

e 4 single channels (1 Safety Output per channel with its relative feedback input).
e 2 dual channels (2 Safety Outputs per channel with their relative feedback input).
e 1 dual channel and 2 single channels.

Yk Using single channels OSSD, to maintain Safety Integrity Level (SIL) "3" requirements
the OSSD outputs must be independent.
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% Common cause failures between OSSD outputs must be excluded by observing an
appropriate cable installation (i.e. separate cable paths).

£ - NODE e - NODE """ osspi ! I ossbz)
o 0 o o : o o } !
| } I
I | |
PWR \ PWR | :
| } I
1
Logic 1
1 1
b2 |
: : TN
|
: 1 H (u1} }
| vaso— - :
| Ll L
5 O : ‘ oIl ol
g g | go9s |___osspi !l _ 0ssp3]
[T : [T TRy T T
Dual Channel OSSD : Single Channel OSSD
1
0SSD1 24VDC : 0SsSD (1,2,3.4) 24vDC
o A o Q I O— (o] o]
0SSD2 :
|
|
S | > Hm BN U
9 I E - o
s ! =
2 | 2 K2
= T | = R S R
1
I
I
oFBK X S : oFE&K (1,2,3,4) & 4
|
Configuration with 2 dual channel Configuration with 4 single outputs
outputs (safety category SIL3/Pl e) (safety category SIL3/Pl e)

OSSD (MO4LHCS8)

MO4LHCSS8 provides 4 High Current Safety Outputs single channel (2A max per channel).

Different output configurations (configurable with DSD configuration software)
can be set:

e Four single channels (1 Safety Output per channel with its relative feedback input).
e Two dual channels (2 Safety Outputs per channel with their relative feedback input).
e 1 dual channel and 2 single channels.

Yk Using single channels OSSD, to maintain Safety Integrity Level (SIL) "3" requirements
the OSSD outputs must be independent.

% Common cause failures between OSSD outputs must be excluded by observing an
appropriate cable installation (i.e. separate cable paths).
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0SsD1 !
B NoDE I"7 """ osspia osspisl |t -
o o0 ?| : o o
[}
: |
PWR : : PWR
I |
|
|
|
: 1 1
: (1)  (2) : } :
1! 1
: +240—1 = !
: T l 4 oy
. ganz |+24_ osspa || _ osso3 |
: [T
I
Dual Channel OSSD [ Single Channel OSSD
|
0SSD1 24VDC : 0SSD (1,2,3,4) 24VDC
o——— A [e] o | o (o]
0SsD2 :
o I
;
rd K1 ' e K1
A it e : | fe-t--x-2
I 1 =
I : 3
o K2 L o K2
= e : = e’ il inkad
|
|
|
GFBK s s . OFBK (1,2,3.4) it i
|
Configuration with 2 dual channel Configuration with 4 single outputs
outputs (safety category SIL3/Pl e) (safety category SIL3/Pl e)

=» Using MO4LHCSS8 with current output >500mA, separate it from adjacent modules by
interposing an MSC connector.

Each OSSD output can be configured as shown in Table 19:

The output is activated according to le configurations set by the DSD SW only if the
corresponding RESTART_FBK input is conected to 24VDC.

The output is activated according to le configurations set by the DSD SW only if
corresponding RESTART_FBK input FOLLOWS A LOGIC TRANSITION OF 0-->1.

The output is activated according to le configurations set by the DSD SW only if the
corresponding RESTART_FBK input FOLLOWS A LOGIC TRANSITION OF 0-->1-->0.

Table 19

Automatic

Manual

Monitored

MANUAL MONITORED
t2

RESTART_FBK  ——— \ RESTART_FBK

ouTt

ouTt

250ms <tl1< 5s

t=250ms t2 = 250ms

=» Itis not allowed the connection of external devices to the outputs, except as expected
in the configuration performed with the DSD software.

English
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SAFETY RELAYS (MR2, MR4, MOR4, MOR4S8)

Characteristics of the output circuit.

The MR2/MR4 units use guided contact safety relays, each of which provides two N.O.
contacts and one N.C contact in addition to the N.C. feedback contact.

The MR2 unit uses two safety relays and the MR4 uses four.

The MOR4/MOR4S8 units use four guided-contact safety relays. Each relay provides one
NO contact monitored by the module logic through internal FBK contact.

=» Refer to the "RELAY" section to check the possible MOR4/MOR4S8 operation modes
configurable with DSD software.

Excitation voltage 17..31 VDC
Minimum switchable voltage 10 vDC
Minimum switchable current 20 mA

Maximum switchable voltage (DC) 250vDC
Maximum switchable voltage (AC) 400VAC
Maximum switchable current 6A

Response time 12ms
Mechanical life of contacts >20x 10°
Table 20

=» To guarantee correct isolation and avoid the risk of premature ageing of or damage
to the relays, each output line must be protected using a fast acting 4A fuse and the
load characteristics must be consistent with those specified in Table 12.

=» See the "MR2/MR4" section (for further details on these relays).

MR2/MR4 internal contacts diagram

MR4
MR2 | me
0SSD1_A BN012) 1116
L1
Mo 0SSD1_B kNC‘X Bott 1 14
ik ovDC
0SSDT_A BNOT2) 1] 16 — Bt L
B_NO11 ﬁ L = 13 Ki_t
0SSD1_B ANt 4? ‘ ANoT1 . (oA
g N

x FBK_K1_K2_1 A_NOT2 Py

ovDe ™ .
} LOAD

13 K 24VDC 1
+24VDC A W * "
_ 15 o0 B_NO22 24
FBK_K1_K2_1 " NO1Z N ossbz_A || [17 i
T 10 K ossp2_8 || [18 A2 B;Ng 22
1 LOAD - T
oA B_NC2 l:
- ~ U ] e K1_2
‘ A_NO21 23 oA
FBK_K1_K2_2| | [19 o N

Figure 7
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Example of MR2 module connection with static OSSD outputs of a module M1°

24VDC

[ 1 [24vDC ouT_TESTH | 13] 1ry
[ 2 | MasTER_ENABLET out_test2 | 14 7
| 3 | MASTER_ENABLEZ | 15)
PSS ey FA i
5 |0ssD1_A INPUTT | 17|
| 6 [osspi_B - INPUT2 ] 18|
| 7 | RESTART_FBK1 = [ 19]
| 8 |ouT_sTaTUS! | 20
ER 0SsSD2_A ﬂ
| 10[0ssD2_8 | 22|
| 11| RESTART_FBK2 INPUT7 | 23
12| OUT_STATUS2 INPUTE | 24
MR 2
g
03501_B 776 B_ND1Z 16
ossoi_a| | |s BHovy || 14
ael el LY
ovoe | | |4
L b LU 3
+2avoe| | |1 il
FBK_K1_K2_1 15
7 A_NO1Z
1 L]0
Figure 8
Switching operation timing diagram.
24VDC
OSSD1_A
ovbc
0SSD1_B
N.O.
CONTACT OPEN CLOSED OPEN
~—i12ms ~—i12ms
Figure 9

English

*Ifa relay module is connected, the response time of the OSSD linked, must be increased of 12ms.
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TECHNICAL FEATURES

GENERAL SYSTEM CHARACTERISTICS

Safety level parameters

[ Parameter |[ Value | Standard
‘ PFHy \ See the technical data tables for each module \
[siL | 3 |
| SFF \ 99,8% \ EN 61508:2010
[ HFT |1 |
| Safety standard \ Type B \
[ siLcL I3 | EN 62061:2005 / A2:2015 \
[ Type | 4 |[ EN 61496-1:2013 |
LPL [e |
 Deayg | High |
| MTTFd (years) [30+100 | EH 5,200324090;.}2 2\125:'201 5
| Category | 4 |
| Device lifetime |[ 20 years |
| Pollution degree \ 2
General data
[ Max number of inputs \ 128
| Max number of OSSD outputs I 16 (M1); 32 (M19S)
| Max number of signalling outputs \ 32 (M1); 48 (M1S)
Max nu!'nber of slave units 14
(excluding MR2-MR4)
Max number of slave units of the same type 4

(excluding MR2-MR4)

24VDC + 20% / PELV, Protective Class lll;
UL: Supply from class 2 (LVLE)

| Il
\ Digital INPUTS \ PNP active high (EN 61131-2) - Max. applicable resistance 1,2kQ
| OSSD (M1, M1S, MI802, MI804, MO2, MO4) \ PNP active high - 400mA@24VDC max (each OSSD)
|
\

Rated voltage

| Over voltage category

\ OSSD (MO4LHCSS8) PNP active high - 2A@24VDC max (each OSSD)
\ Relais OUTPUTS (MOR4, MOR4S8) 6A max@240Vac max (each relais)

Signaling OUTPUTS
(M1, M1S, MI802, MI804, MO2, MO4, MOR4SS, PNP active high - 100mA@24VDC max
MO4LHCS8, MOS8, MOS16)
| Master | 10,6+12,6 +Tinput_filter
Q N | M1 +1Slave I 11,8 + 26,5 + Tinput_filter
esponse time (ms) [ M1 +25Slaves I 12,8 + 28,7 + Tinput_filter
This response times depends on the following ‘ M1 + 3 Slaves H 13,9 +30,8 + Tinput_filter
parameters: N -
1) Number of Slave modules installed ‘ M1 + 4 Slaves H 15+ 33 + Tinput filter
2) Number of Operators \ M1 + 5 Slaves H 16 + 35 + Tinput_filter
3) Number of OSSD outputs ‘ M1 + 6 Slaves H 17 = 37,3 + Tinput_filter
For the right response time refer to the one ‘ M1 + 7 Slaves H 18,2 +39,5 + Tinput_filter
calculated by the DSD software (see Project report) ‘ M1 + 8 Slaves H 19,3 = 41,7 + Tinput_filter
. _ | M1 +9Slaves | 20,4 + 43,8 + Tinput_filter
Failure Response time M1 (ms) [ M1 +10Slaves | 21,5+ 46 + Tinput_filter
This parameter corresponds to the response time, ‘ M1 + 11 Slaves H 22,5 + 48,1 + Tinput_filter
with the exception of MV modules with M1 + 125l 236+503 +1T )
Encoder/Proximity interface where is 2s ‘ aves H — Input_filter
| M1 +13Slaves I 24,7 + 52,5 + Tinput_filter
| M1 +14Slaves | 25,8 + 54,6+ Tinput_filter
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Master 12,75 + 14,75 + Tipput_filter
M1S + 1 Slave 13,83 + 37,84 + Tinput_filter

Response time M1S (ms)

This response times depends on the following
parameters:

1) Number of Slave modules installed

2) Number of Operators

3) Number of OSSD outputs

For the right response time refer to the one
calculated by the DSD software (see Project report)
Failure Response time M1S (ms)

This parameter corresponds to the response time,

with the exception of MV modules with
Encoder/Proximity interface where is 2s

M1S + 2 Slaves

14,91 + 40,00

+ Tinput_filter

M1S + 3 Slaves

15,99 + 42,16

+ Tinput_filter

|

|

|

|
M1S + 4 Slaves | 17,07 + 44,32+ Tinpuyt_filter
M1S + 5 Slaves | 18,15+ 46,48 + Tinput_filter
M1S + 6 Slaves | 19,23 + 48,64 + Tinput_filter
M1S + 7 Slaves | 20,31 +50,80 + Tinput_filter
M1S + 8 Slaves ‘ 21,39 + 52,96 + Tinput_filter
M1S + 9 Slaves | 22,47 +55,12 + Tinput_filter
M1S + 10 Slaves | 23,55+57,28 +Tinput_filter
M1S + 11 Slaves | 24,63 59,44 +Tinpuyt_filter
M1S + 12 Slaves | 25,71 61,60 + Tinput_filter
M1S + 13 Slaves | 26,79+ 63,76+ Tinput_filter
M1S + 14 Slaves | 27,87 6592 + Tinput_filter

[M1 - M1S> module connection

Duelco proprietary 5-pole bus (MSC)

[ Connection cable cross-section

0,5 + 2,5 mm? / AWG 12+30 (solid/stranded)

[ Max length of connections 100m

[ Operating temperature -10 + 55°C
[ Max surrounding air temperature 55°C (UL)
| Storage temperature -20 + 85°C
[Relative humidity 10% + 95%
[ Max. altitude (above sea level) 2000 m

=  Tinput_filer = Max filtering time from among those set on project inputs

(see "INPUTS" section").

‘ Fastening

Quick coupling to rail according to EN 60715

Enclosure

| Description ‘ Electronic housing max 24 pole, with locking latch mounting ‘
| Enclosure material \ Polyamide \
| Enclosure protection class \ IP 20 \
‘ Terminal blocks protection class ‘ IP 2X ‘

| Dimensions (h x | x d)

108 x 22.5 x 114.5

M1 module
PFH4 (IEC 61508:2010) 6.86E-9
Rated voltage 24VDC + 20%
Dissipated power 3W max

Unit enable (No./description)

2 / PNP active high "type B" according to EN 61131-2

Digital INPUTS (No./description)

8 / PNP active high according to EN 61131-2

2 / EDM control / possible Automatic
or Manual operation with RESTART button

Test OUTPUT (No./description)

4 / to check for short-circuits - overloads

Signaling OUTPUTS (No./description)

2 / programmable - PNP active high

0OSSD (No./description)

2 pairs / solid state safety outputs PNP active high

400mA@24VDC max - Interface type C class 3 (ZVEI CB24l)

SLOT for MCM card

Available

Connection to PC

USB 2.0 (Hi Speed) - Max cable length: 3m

Connection to slave units

|
|
|
|
|
INPUT FBK/RESTART (No./description) ‘
'\
|
|
|
|

via MSC 5-way Duelco proprietary bus
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M1S module
‘ PFH4 (IEC 61508:2010) ‘ 1,35E-08 ‘
‘ Rated voltage ‘ 24VDC + 20% ‘
‘ Dissipated power ‘ 3W max ‘

‘ Digital INPUTS (No./description)

8 / PNP active high according to EN 61131-2

INPUT FBK/RESTART (No./description)

4 / EDM control / possible Automatic
or Manual operation with RESTART button

| Test OUTPUT (No./description)

4 / to check for short-circuits - overloads

‘ Signaling OUTPUTS (No./description)

4 / programmable - PNP active high

0OSSD (No./description)

400mA@24VDC max
Interface type C class 3 (ZVEI CB24l)

| SLOT for MCM card

Available

‘ Connection to PC

USB 2.0 (Hi Speed) - Max cable length: 3m

‘ Connection to slave units

via MSC 5-way Duelco proprietary bus

|
|
4 single / solid state safety outputs PNP active high
|
|
|

MI8O2 module

| PFHy (IEC 61508:2010)

5.67E-9
| Rated voltage 24VDC + 20%
‘ Dissipated power

‘ Digital INPUTS (No./description)

8 / PNP active high according to EN 61131-2

‘ Test OUTPUT (No./description)

4 / to check for short-circuits - overloads

‘ Signaling OUTPUTS (No./description)

|
|
3W max ‘
|
|
2 / programmable - PNP active high ‘

OSSD (No./description)

2 pairs / solid state safety outputs:
PNP active high - 400mA@24VDC max

Interface type C class 3 (ZVEI CB24l)

‘ Connection to M1 and M1S

via MSC 5-way Duelco proprietary bus ‘

MI80O4 module

English

| PFHg (IEC 61508:2010)

1,32E-08
| Rated voltage 24VDC + 20%
‘ Dissipated power

‘ Digital INPUTS (No./description)

8 / PNP active high according to EN 61131-2

‘ Test OUTPUT (No./description)

4 / to check for short-circuits - overloads

‘ Signaling OUTPUTS (No./description)

|
|
3W max ‘
|
|
4 / programmable - PNP active high ‘

OSSD (No./description)

4 single / solid state safety outputs:
PNP active high - 400mA@24VDC max

Interface type C class 3 (ZVEI CB24l)

‘ Connection to M1S

via MSC 5-way Duelco proprietary bus ‘

42
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Digital INPUTS (No./description)

PNP active high according to EN 61131-2

| Test OUTPUT (No./description)

4 / to check for short-circuits - overloads

DUELCO SAFETY CONTROLLER - DSC SAFETY solutions
MI8 - MI16 modules
' Model | MI8 MI16 |
| PFH (IEC 61508:2010) [ 4.46E-9 4.93E-9 |
| Rated voltage | 24VDC + 20% |
‘ Dissipated power H 3W max ‘
| 8 16 |
|
|
|

‘ Connection to M1 and M1S

via MSC 5-way Duelco proprietary bus

MI12T8 module

‘ PFHq (IEC 61508:2010)

5,60E-09
‘ Rated voltage 24VDC + 20%
‘ Dissipated power 3W max
12

Digital INPUTS (No./description)

PNP active high according to EN 61131-2

‘ Test OUTPUT (No./description)

8 / to check for short-circuits - overloads

‘ Connection to M1 and M1S

via MSC 5-way Duelco proprietary bus

MO2 - MO4 modules

| Model | MO2 MO4 |
| PFHd (IEC 61508:2010) | 4,08E-09 5,83E-09 |
‘ Rated voltage ‘ 24VDC + 20% ‘
| Dissipated power \ 3W max \
Signaling OUTPUTS ‘ 2 4 ‘
(No./description) | programmable - PNP active high |

| 2 i |

OSSD (No./description)

Solid state safety outputs: PNP active high 400mA@24VDC max
Interface type C class 3 (ZVEI CB24l)

| Connection to M1 and M1S

via MSC 5-way Duelco proprietary bus
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DUELCO SAFETY CONTROLLER - DSC

MOS8 - MOS16 modules

Signaling OUTPUT (No./description)

programmable - PNP active high

| Model | MOS8 MOS16 \
| Rated voltage H 24VDC + 20% |
Dissipated power | 3W max |

\ 8 16 \

|

|

| Connection to M1 and M1S

through 5-way MSC proprietary bus
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MR2 - MR4 modules
| Model | MR2 MR4 |
‘ Rated voltage H 24VDC + 20% ‘
\ Dissipated power H 3W max \
| Switching voltage H 240 VAC \
‘ Switching current H 6A max \
| N.O. contacts H 2 N.O.+1N.C. 4 N.O. + 2 N.C. \
| FEEDBACK contacts | 1 2 |
| Response time H 12ms \
| Mechanical life of contacts | >20x10° |
. Via front-panel terminal strip
Connection to output module H (no connection via MSC bus)

MR2 - MR4: TECHNICAL DATA CONCERNING SAFETY
FEEDBACK CONTACT PRESENT FEEDBACK CONTACT MISSING
PFHd SFF MTTFd DCavg PFHd SFF MTTFd DCavg

3,09E-10 | 99,6% 2335,94 | 98,9% | tcyclel 9,46E-10 | 60% 2335,93 0 teyclel
8,53E-11 | 99,7% 24453,47 | 97,7% | tcycle2 | DC13(2A) | 1,08E-10 | 87% | 24453,47 0 teycle2 | DC13 (2A)
6,63E-11 | 99,8% | 126678,49 | 92,5% | tcycle3 6,75E-11 | 97% | 1266785 0 teycle3
8,23E-09 | 99,5% 70,99 | 99,0% | tcyclel 4,60E-07 | 50% 70,99 0 teyclel
7,42E-10 | 99,5% 848,16 | 99,0% | tcycle2 | AC15(3A) | 4,49E-09 | 54% 848,15 0 teycle2 | AC15 (3A)
1,07E-10 | 99,7% 12653,85 | 98,4% | tcycle3 1,61E-10 | 79% | 12653,85 0 teycle3
3,32E-09 | 99,5% 177,38 | 99,0% | tcyclel 7,75E-08 | 51% 177,37 0 teyclel
3,36E-10 | 99,6% 2105,14 | 98,9% | tcycle2 | AC15(1A) | 1,09E-09 | 60% 2105,14 0 teycle2 | AC15 (1A)
8,19E-11 | 99,7% 28549,13 | 97,5% | tcycle3 1,00E-10 | 88% | 28549,13 0 teycle3

teycle1: 300s (1 commutation every 5 minutes)

teycle2: 3600s (1 commutation every hour)

teycle3: 1 commutation every day

(PFHd according IEC61508, MTTFd and DCavg according ISO13849-1)
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MOR4 - MOR4S8 module
| Model I MOR4 | MORA4S8 |
| PFH, (IEC 61508:2010) I 2,72E-09 | 1,30E-08 |
| Rated voltage I 24VDC = 20% |
| Dissipated power max H 3W max ‘
| Switching voltage | 240 VAC |
| Switching current | 6A max |
| N.O. contacts I 4 |

INPUT FBK/RESTART
(No./description)

4 / EDM control / possible Automatic
or Manual operation with RESTART button

Digital OUTPUT (No./description)

8 / Programmable output
PNP active high

| Response time

12ms

| Mechanical life of contacts

> 40 x 10° |

| Connection to M1 and M1S

via MSC 5-way Duelco proprietary bus \
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MO4LHCS8 module

OSSD output current

| PFH. (IEC 61508:2010) | 8,64E-09 |
| Rated voltage I 24VDC + 20% |
| Dissipated power max H 4W max ‘
| |

2A max per channel *

Number of Safety Outputs (OSSD)

4 single channels (or 2 dual channels), cat.4
Interface type C class 3 (ZVEI CB24l)

INPUT FBK/RESTART (No./description)

4 / EDM control / possible Automatic
or Manual operation with RESTART button

Digital OUTPUT (No./description)

8 / Programmable output / PNP active high ‘

Response time

12ms ‘

Connection to M1 and M1S

via MSC 5-way Duelco proprietary bus ‘

* Using MO4LHCS8 with current output >500mA, separate it from adjacent modules by
interposing an MSC connector.

MVO - MV1 - MV2 modules

Condition ; ;

(> SPEED CONTROL TYPE FUNCTION BLOCKS) ‘ Overspeed ‘ Stand still H Window speed ‘
[Safe state I Overspeed I NO Stand still | Out of Window speed |
Model . mvo | MV MV2
[ PFH. I 7,36E-09 | -

[ PFH. (TTL) I - I 9,56E-09 (MV2T)

[ PFHq(sin/cos) I

9,31E-09 (MV1S) 1,13E-08 (MV2S)

[PFH, (HTL24) |

8,08E-09 (MV1H)

| PFH. (TTL internal power supply) I

9,20E-09 (MV1TB)

: |
8,46E-09 (MV1T) |
|

|

| 1,10E-08 (MV2TB)

‘ Rated Voltage H

24VDC = 20%

‘ Dissipated power max H

|

|

|

8,80E-09 (MV2H) |

|

|

3W \

Input impedance

120 ohm (MVI1T - MV1TB / MV2T - MV2TB models)
120 ohm (MV1S - MV2S models)

Encoder Interface

TTL (MVIT - MV1TB / MV2T - MV2TB models)
HTL (MV1H - MV2H models)
sin/cos (MV1S - MV2S models)

‘ Encoder connections H

RJ45 connector ‘

Encoder input signals electrically
insulated in accordance with
EN 61800-5

Rated insulation voltage 250V
Overvoltage category |l
Rated impulse withstand voltage 4.00 kV

‘ Max number of encoders H

1 [ 2 \

|

‘ Max encoder frequency H

500KHz (HTL: 300KHz) ‘

Encoder adjustable
threshold range

1Hz + 450KHz

‘ Proximity type H

PNP/NPN - 3/4 wires

‘ Proximity connections H

Terminal blocks

|

|

‘ Proximity adjustable threshold range H 1Hz + 4KHz ‘

‘ Max number of proximity H 2 ‘

‘ Max proximity frequency H S5KHz ‘

‘ Max number of axes H 2 ‘

‘ Stand-still/overspeed frequency gap H >10Hz ‘
Min. gap between tresholds o
(with tresholds >1) > 5%

‘ M1 connections and M1S H

via MSC 5-way Duelco proprietary bus ‘
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MECHANICAL DIMENSIONS

99 mm 22.5 mm
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Figure 10
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DUELCO SAFETY CONTROLLER - DSC SAFETY solutions
Master M1 (Figure 11)
LED
MEANING RUN IN FAIL | EXT FAIL CcoMm ENA IN1:8 0SSD1/2 | CLEAR1/2 | STATUS1/2
O GREEN RED RED ORANGE BLUE YELLOW | RED/GREEN YELLOW YELLOW
Power on - initial TEST ON ON ON ON ON ON Red ON ON
. ON ON
MCM recognised OFF OFF OFF (max 1s) (max 1s) OFF Red OFF OFF
DSC-M1 Writing/loading/ diagram 5 5
T to/from MCM card OFF OFF OFF flashes flashes OFF Red OFF OFF
ot g DSD requesting connection:
an.ﬁg % internal configuration not present OFF OFF OFF Flashes slowly OFF OFF Red OFF OFF
o % DSD requesting connection:
(slave module or node number OFF OFF OFF Flashes quickly OFF OFF Red OFF OFF
not correct) (ref. System composition)
' i DSD requesting connection:
3 % (slave module missing or not ready) Flashes quickly OFF OFF Flashes quickly OFF OFF Red OFF OFF
B T (ref. System composition)
" § DSD connected M1 stopped OFF OFF OFF ON OFF OFF Red OFF OFF
Table 21 - Opening Screen
wsode e LED
G g MEANING RUN IN FAIL EXT FAIL COM IN1+8 ENA 0SSD1/2 CLEAR1/2 STATUS1/2
S GREEN RED RED ORANGE YELLOW BLUE RED/GREEN YELLOW YELLOW
duelco connects
s NORMAL OFF connected to .
OPERATION ON OFF op. OK PC INPUT condition ON RED with “ON
OFF=otherwise MASTER _ENABLET output OFF waiting for
ON il B (L7 and MASTER_ENABLE?2 RESTART OUTPUT
= active . condition
EXTERNAL incorrect | ON=M! | of the INPUT with OFF GREEN with Flashing "
(B RIONToN) FAULT ON OFF external | - the incorrect otherwise output ON NO feedback
DETECTED connection OFF=otherwise connection
Figure 11 - M1 detected - flashes

Table 22 - Dynamic Screen
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English

Master M1S (Figure 12)

LED
Tt MEANING RUN IN FAIL | EXT FAIL com ENA IN1:8 0SSD1/4 STATUS1/4
GREEN RED RED ORANGE BLUE YELLOW | RED/GREEN/YELLOW YELLOW
Power on - initial TEST ON ON ON ON ON ON Red ON
m . ON ON
™ MCM recognised OFF OFF OFF OFF Red OFF
. . (max 1s) (max 1s)
ww Writing/loading/ diagram
e
i to/from MCM card OFF OFF OFF flashes flashes OFF Red OFF
o DSD requesting connection: OFF OFF OFF Flashes slowly OFF OFF Red OFF

internal configuration not present

= DSD requesting connection:
R (slave module or node number OFF OFF OFF Flashes quickly OFF OFF Red OFF
i
v
L
4

not correct) (ref. System composition)

v
Ni DSD requesting connection:
i (slave module missing or not ready) Flashes quickly OFF OFF Flashes quickly OFF OFF Red OFF
; (ref. System composition)
duelco DSD connected M1 stopped OFF OFF OFF ON OFF OFF Red OFF
Table 23 - Opening Screen
4 4 & 4
] LED
Figure 12 - MEANING RUN IN FAIL | EXT FAIL CcoM IN1+8 ENA 0ssD1/4 STATUS1/4
M1s GREEN RED RED ORANGE YELLOW BLUE RED/GREEN/YELLOW YELLOW
ON = M1
NORMAL ON OFF OFF connected to PC INPUT condition RED with output OFF
OPERATION op. OK ; i
OFF=otherwise GREEN with output ON
ON ON YELLOW waiting for restart OUTPUT condition
EXTERNAL incorrect | ON =M1 only the number of the BLINKING YELLOW with "
FAULT ON OFF external | connected to PC | INPUT with the incorrect inconsistent feedback (if
DETECTED connection | OFF=otherwise connection flashes required)
detected

Table 24 - Dynamic Screen
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MI8O2 (Figure 13)
N
LED
MEANING RUN IN FAIL EXT FAIL SEL IN1+8 0SSD1/2 CLEAR1/2 STATUS1/2
- GREEN RED RED ORANGE YELLOW RED/GREEN YELLOW YELLOW
DSC-MIg02 Power on - initial TEST ON ON ON ON ON Red ON ON
oM RUN
T' it Table 25 - Opening Screen
FAlL_;ﬁf %
BEL :
LED
L 1 2 MEANING RUN IN FAIL EXT FAIL IN1+8 SEL 0SSD1/2 CLEAR1/2 STATUS1/2
3 4 GREEN RED RED YELLOW ORANGE RED/GREEN YELLOW YELLOW
5 5 OFF
if the unit is waiting for
2 8 the first communication
from the MASTER OFF INPUT condition ON
RED on
FLASHES with output walting ror
osso0 E? NORMAL if no INPUT or OUTPUT Shows the OFF RESTART OUTPUT
1 OPERATION |requested by the OFF NODE_SELO/1 GREEN condition
CLEAR configuration ON signal table ith
1 . " only the number of the with output Flashes
i ON Hlordis INPUT with the ON NO feedback
if INPUT or OUTPUT : incorrect connection
dUEICO requested by the C(C)innectltc)in flashes
configuration 212612
Table 26 - Dynamic Screen
Oty

Figure 13 - MI8O2
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MI8O4 (Figure 14)

English

LED
MEANING RUN IN FAIL EXT FAIL SEL IN1:8 0SssD1/4 STATUS1/4
L a1t g GREEN RED RED ORANGE YELLOW RED/GREEN/YELLOW YELLOW
Power on - initial TEST ON ON ON ON ON Red ON
m Table 27 - Opening Screen
N
] 1
(T 1
b LED
— - MEANING RUN IN FAIL EXT FAIL IN1+8 SEL 0SSD1/2 STATUS1/2
. - GREEN RED RED YELLOW ORANGE RED/GREEN YELLOW
=, OFF
if the unit is waiting for the
T first communication from
room the MASTER OFF INPUT condition RED with output OFF
i it GREEN with output ON
. ® FLASHES YELLOW waiting for
— NORMAL if no INPUT or OUTPUT OFF NérI]DoEWSfEtLhOe : restart 9 OUTPUT
1. & OPERATION requested by the 7= / . condition
configuration signal table BLINKING YELLOW with
IFASES = '] A A
ON inconsistent feedback
ON incorrect external | ©NIY the number of the (if required)
duelco if INPUT or OUTPUT connection INPUT with the incorrect
requested by the detected connection tlashes
configuration

Figure 14 - MIS8O4

Table 28 - Dynamic Screen
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MI8 (Figure 15)
LA
LED
DSC-MI8 MEANING RUN IN FAIL EXT FAIL SEL IN1+8
ON AL GREEN RED RED ORANGE YELLOW
Power on - initial TEST ON ON ON ON ON
FAI% JE&-
! Table 29 - Opening Screen
1 2
I
i LED
. i MEANING RUN IN FAIL EXT FAIL SEL IN1+8
e W GREEN RED RED ORANGE YELLOW
OFF
if the unit is waiting for the first .
communication from the MASTER OFF INPUT condition
FLASHES Shows the
NORMAL if no INPUT or OUTPUT requested by the OFF NODE_SELO/1 signal
OPERATION configuration " table
dueilco ON only the number of the INPUT
3 ,ON incorrect external with the incorrect connection
if INPUT or OUTPUT requested by the connection detected flashes
configuration
S Table 30 - Dynamic Screen
L

Figure 15 - MI8
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MI12T8 (Figure 16)
AN LED
MEANING RUN IN FAIL EXT FAIL SEL INT+12
GREEN RED RED ORANGE YELLOW
DSC-MI12T8 Power on - initial TEST ON ON ON ON ON
SN e Table 31 - Opening Screen
SEL &
LED
! 2 MEANING RUN IN FAIL EXT FAIL SEL INT+12

3 a GREEN RED RED ORANGE YELLOW

5 8 OFF

48 if the unit is waiting for the first .
communication from the MASTER OFF INPUT condition

e o FLASHES Shows the

NORMAL if no INPUT or OUTPUT ted by th ;
M1 if no or requested by the
OPERATION configuration OFF NODE_SELO/1 signal
ON only the number of the INPUT
_ON incorrect external with the incorrect connection
if INPUT or OUTPUT requested by the connection detected flashes
configuration
duelco
Table 32 - Dynamic Screen
ST

Figure 16-MI12T8
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MI16 (Figure 17)
N LED
MEANING RUN IN FAIL EXT FAIL IN1+16
GREEN RED RED ORANGE YELLOW
DSC-MI16 Power on - initial TEST ON ON ON ON
. Table 33 - Opening Screen
ot %
a 1
SEL <H-
ol LED
- 5 MEANING RUN IN FAIL EXT FAIL SEL IN1+16
I N GREEN RED RED ORANGE YELLOW
g o OFF
if the unit is waiting for the first .
7 o communication from the MASTER OFF INPUT condition
¥ FLASHES Shows the
NORMAL if no INPUT or OUTPUT requested by the i
W OPERATION configuration OFF NODE_StEaLt?Iél signal
13 u ON only the number of the INPUT
,ON incorrect external with the incorrect connection
5 18 if INPUT or OUTPUT requested by the connection detected flashes
configuration
duelco Table 34 - Dynamic Screen
QG0

Figure 17 - MI16
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DSC

Figure 18 - MO2

alvaralra

oM RUN
;
0
SEL )

i

085D 1(; 2((.
CLEAR : #

1 2
STATUS

dueico

T ST

MO2 (Figure 18)

LED
MEANING RUN IN FAIL EXT FAIL SEL OSDD1/2 CLEAR1/2 STATUS1/2
GREEN RED RED ORANGE RED/GREEN YELLOW YELLOW
Power on - initial TEST ON ON ON ON Red ON ON
Table 35 - Opening screen
LED
MEANING RUN IN FAIL | EXT FAIL SEL 0OSSD1/2 CLEAR1/2 STATUS1/2
GREEN RED RED ORANGE RED/GREEN YELLOW YELLOW
OFF
if the unit is waiting for the first _ RED ON
communication from the MASTER with output waiting for
OFF RESTART
FLASHES Shows the
NORMAL if no INPUT or OUTPUT requested by | OFF OFF NODE_SELO/1 signal OUTPUT
OPERATION the configuration op. OK op. OK - table condition
GREEN
ON with output Flashes
if INPUT or OUTPUT requested by the ON NO feedback
configuration

Table 36 - Dynamic screen
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MO4 (Figure 19)
Alalralfa
LED
MEANING RUN IN FAIL EXT FAIL SEL OSDD1/4 CLEAR1/4 STATUS1/4
DSC-MO4 GREEN RED RED ORANGE RED/GREEN YELLOW YELLOW
ON RN Power on - initial TEST ON ON ON ON Red ON ON
FAILZNE E}% Table 37 - Opening screen
ssl_.'gf‘g_j. 1
LED
L i? MEANING RUN IN FAIL | EXT FAIL SEL OSDD1/4 CLEAR1/4 STATUS1/4
' 3 GREEN RED RED ORANGE RED/GREEN YELLOW YELLOW
CLEAR
5 OFF
St if the unit is waiting for the first _ RED ON
communication from the MASTER with output waiting for
OFF RESTART
& FLASHES Shows the
L NORMAL if no INPUT or OUTPUT requested by | OFF OFF NODE_SELO/1 signal OUTPUT
CLEAR OPERATION the configuration op. OK op. OK - table condition
STATUS 2 8 ON .GREEN Flashes
if INPUT or OUTPUT requested by the With Output | N feedback
dUElCO configuration ON
Table 38 - Dynamic screen
e bty

Figure 19 - MO4
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MOR4 (Figure 20)
(7 0 o LED
MEANING RUN IN FAIL EXT FAIL SEL 0/1 RELAY 1/4 CLEAR1/4
[EE- R GREEN RED RED ORANGE RED GREEN YELLOW
Py Power on - initial TEST ON ON ON ON Red ON
A -
:% = Table 39 - Opening screen
g & ‘ LED
R R [
S o MEANING RUN ‘ IN FAIL EXT FAIL SEL 0/1 RELAY 1/4 CLEAR1/4
L GREEN ‘ RED RED ORANGE RED GREEN YELLOW
OFF
if the unit is waiting _ RED _ON
for the first with contact waiting for
E'Ul'fﬁ'ﬂ communication from opened RESTART
the MASTER
FLASHES Sh th
)2 NORMAL OPERATION if no INPUT or OFF OFF NODESELO/I
OUTPUT requested by operation operation signal table
Figure 20 - the configuration
MOR4 GREEN FLASHES
ON with contact closed EXFSEZﬁaCC?(net?rCOtSrS
if INPUT or OUTPUT
requested by the
configuration
& Table 40 - Dynamic screen
2
>
<
w
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MORA4S8 (Figure 21)
O LED
MEANING RUN IN FAIL EXT FAIL SEL 0/1 RELAY 1/4 CLEAR1/4 STATUS1/8
GREEN RED RED ORANGE RED GREEN YELLOW YELLOW
OSCMORSH P initial
= A TesT N inrha ON ON ON ON Red ON ON
ol e
e Table 41 - Opening screen
il ¥ LED
""":1' '.I'L'-T MEANING RUN IN FAIL EXT FAIL SEL 0/1 RELAY 1/4 CLEAR1/4 STATUS1/8
jale 1 ]
w GREEN RED RED ORANGE RED GREEN YELLOW YELLOW
OFF
Ew if the unit is
L | e
L waiting for the RED ON
duelco first , waiting for
communication with contact opened RESTART
from the MASTER
FLOFLF LV FLASHES
. NORMAL OPERATION  if no INPUT or OFF OFF NoBE o OUTPUT
Figure 21 - OUTPUT requested | operation OK operation OK ianal tabl condition
MOR4S8 by the signal table
configuration FLASHES
GREEN wrong feedback
ON with contact closed external
¥ INPUT or contactors
OUTPUT requested
by the
configuration
Table 42 - Dynamic screen <
»
)
<
w
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MOS8 (Figure 22)
e W W W,
LED
RUN IN FAIL EXT FAIL SEL 0/1 STATUS1/8
e MEANING
] GREEN RED RED ORANGE YELLOW
f Power on - initial TEST ON ON ON ON ON
Table 43 - Opening screen
_' "
] &
a n
# LED
MEANING RUN IN FAIL EXT FAIL SEL 0/1 STATUS1/8
GREEN RED RED ORANGE YELLOW
OFF
duelco if the unit is waiting
for the first
communication from
PO the MASTER
. FLASHES Shows th
Figure 22 - MOS8 NORMAL OPERATION ifno INPUTor 0UTPUT | OFF OFF  NODESELO/1signal |~ OUTPUT
requested by the operation operation table condition

configuration

ON

if INPUT or OUTPUT
requested by the
configuration

Table 44 - Dynamic screen
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duelco

SAFETY solutions
MOS16 (Figure 23)
S
LED
RUN IN FAIL EXT FAIL SEL 0/1 STATUS1/16
m MEANING
] GREEN RED RED ORANGE YELLOW
:l Power on - initial TEST ON ON ON ON ON
Table 45 - Opening screen
-—'. .
1] L]
L LED
] L]
P oW RUN IN FAIL EXT FAIL SEL 0/1 STATUS1/16
o i MEANING
e GREEN RED RED ORANGE YELLOW
" ou OFF
el if the unit is waiting
duelco for the first
communication from
F the MASTER
g
FLASHES Shows the
NORMAL OPERATION if no INPUT or OUTPUT | _ eraotli:cl):n ok o ergfgn oK NODE_SELO/1 signal OUZPUT
Figure 23 - MOS16 requested by the P P table condition

configuration

ON

if INPUT or OUTPUT
requested by the
configuration

Table 46 - Dynamic screen

English

8540780 - 01/02/2019 - Rev.35

61



duelco

English

SAFETY solutions DUELCO SAFETY CONTROLLER - DSC
MV1, MV2 (Figure 24)
LED
£ O R £ OO MEANING RUN IN FAIL EXT FAIL SEL ENC* PROX SH
GREEN RED RED ORANGE YELLOW YELLOW YELLOW
DSCMV1 Power on - initial TEST ON ON ON ON ON ON ON
T o
L] L] L] [ ]
= % o 3} Table 47 - Opening screen
L L. [ L]
I " LED
) MEANING RUN IN FAIL EXT FAIL SEL ENC* PROX SH
ol - GREEN RED RED ORANGE YELLOW YELLOW YELLOW
1 ' OFF
. if the unit is waiting
Ly § e for the first OFF
W - communication Axis in normal
duelco dueico from the MASTER speed range
FLASHES ON ON
if no INPUT or OFF OFF Shows the Encoder Proximity
P L L LA Lo e A el OUTPUT requested | operation OK | operation OK NODE_SELO/T | connected and | connected and ON
by the signal table operative operative Axis in stand
Figure 24 - MV, MV2 configuration still
ON
if INPUT or OUTPUT BLINKING
requested by the Axis in
configuration overspeed

* NOT PRESENT ON MVO MODULE

Table 48 - Dynamic screen
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DUELCO SAFETY CONTROLLER - DSC

§AFETYso/uz‘/'ons
MR2 (Figure 25) / MR4 (Figure 26)
AN G0
LED
MEANING OSSD1
DSC-MR2 DSC-MR4
| psc-urz N Dsc-MRé | CREEN
NORMAL OPERATION ON with output activated
Table 49 - MR2 - Dynamic screen
LED
MEANING 0SSD1 0SSD2
GREEN GREEN
S e & NORMAL OPERATION ON with output activated
Table 50 - MR4 - Dynamic screen
dueilco duelco
Uk Ry Pt
Figure 25 - Figure 26 -
MR2 MR4
<
2
>
<
w
8540780 - 01/02/2019 - Rev.35
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[
LW []
1
L]

]
L Ls]

O W w sEe e
- R R W Rk =

SRR RE

duelco

Figure 27 -
MO4LHCSS

Table 52 - Dynamic
screen

MO4LHCSS8 (Figure 27)

LED
MEANING RUN IN FAIL EXT FAIL SEL 0/1 OSSD 1/4 CLEAR1/4 STATUS1/8
GREEN RED RED ORANGE RED GREEN YELLOW YELLOW
Power on - initial
TEST ON ON ON ON Red ON ON
Table 51 - Opening screen
LED
MEANING RUN IN FAIL 1 EXT FAIL SEL 0/1 OSSD 1/4 CLEAR1/4 STATUS1/8
GREEN RED ‘ RED ORANGE RED GREEN YELLOW YELLOW
OFF
if the unit is waiting ON ON
for the first RED waiting for The associated
communication with output OFF RESTERT SYSTEM STATUS
from the MASTER output is active
FLASHES OFF OFF Shows the
NORMAL OPERATION | if no INPUT or operation operation NODE_SELO/1
OUTPUT requested OK OK signal table
by the configuration FLASHES OFF
GREEN wrong feedback | The associated
ON with output ON external SYSTEM STATUS
if INPUT or OUTPUT contactors | output is NOT

requested by the
configuration

active
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DUELCO SAFETY CONTROLLER - DSC SAFETY solutions
Master M1 (Figure 28)
AVaraVa
LED
MEANING RUN IN FAIL EXT FAIL COM IN1:8 ENA 0SSD1/2 CLEAR1/2 STATUS1/2 REMEDY
DSC-M1 GREEN RED RED ORANGE YELLOW BLUE RED/GREEN YELLOW YELLOW
0% 20r3 Return the unit to
Internal fault OFF flashes OFF OFF OFF OFF Red OFF OFF Duelco to be
FAILIEE aiﬁi- repaired
cﬂ" %ﬁ- e Check the
4 flashes 0OSsSD1/2
(only the LED connections
e Srsrf)? output OFF ﬂas“hes OFF OFF OFF OFF | corresponding to OFF OFF | If the problem
A the output in FAIL persists return the
flle mode) M1 to Duelco to
be repaired
7 B8
l e Restart the
E . system.
. communication | OFF OFF OFF OFF OFF OFF OFF off |* If the problem
'1!1 = with slave flashes persists return the
CLEAR M1 to Duelco to
1 2 be repaired
STATUS
Slave unit e Restart the system
dueilco OFF ON OFF OFF OFF OFF OFF OFF OFF « Check which unit
error e
is in FAIL mode
6 6
MCM error OFF flashes OFF flashes OFF OFF OFF OFF OFF Replace the MCM
YIEPIER1EY)

Figure 28 - M1

Table 53 - Troubleshooting M1

8540780 - 01/02/2019 - Rev.35
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Master M1S (Figure 29)

LED
MEANING RUN IN FAIL EXT FAIL COM IN1+8 ENA 0SSD1/4 STATUS1/4 REMEDY
GREEN RED RED ORANGE YELLOW | BLUE RED/GREEN/YELLOW YELLOW
i e 20r3 Return the unit to
o= Internal fault OFF flashes OFF OFF OFF OFF Red OFF Duelco to be
repaired
e Check the
DSC-M1S flash 0SsD1/2
4 flashes connections
T grsrf)ll? output OFF fla:hes OFF OFF OFF OFF (only the LED corresponding OFF o If the problem
(-2 5& to the output in FAIL mode) persists return
1 _‘i_ the M1 to Duelco
to be repaired
“aa o o Restart the
b i Error in system.
L 5 « |If the problem
i & azmn;lllarvecatlon OFF flashes OFF OFF OFF OFF OFF OFF persists return
E o R the M1 to Duelco
L to be repaired
v &
any & e Restart the
wr Slave unit error OFF ON OFF OFF OFF OFF OFF OFF . éfggi“which unit
E 4
is in FAIL mode
duelco 6 6
MCM error OFF flashes OFF flashes OFF OFF OFF OFF Replace the MCM
Overload on .
Red blinking (only LED .
OSSD / OSSD Inputs . . OUTPUT » Verify OSSD
L load connected S OFF e OFF State ON correspond(:r:lg tl:)t)the relative state connections
to 24V p
Figure 29 - M1S Short circuit or i
« Verify output
overload Inputs OUTPUT L
detected on ON OFF bl OFF State ON state blinking zgant:\]th'ons
status output !

Table 54 - Troubleshooting M1S
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MI8O2 (Figure 30)
LED
. MEANING RUN IN FAIL | EXT FAIL SEL IN1=8 0s5D1/2 CLEAR1/2 | STATUS1/2 REMEDY
NN GREEN | RED RED ORANGE YELLOW RED/GREEN YELLOW | YELLOW
2or3 « Return the unit to
Internal fault QFF flashes OFF CFF Red COFF OFF Duelco to be repaired
- « Firmware version not
DSC-MIBO2 e 5 5 5 5 compatible with M1,
e Compatibility error OFF flashes OFF SimeEs flashes flashes flashes return to Ouelen for
FW upgrade.
|
::t% * 4 (only the LED " onneccon:
055D output error QFF flashes OFF Shows the OFF corresponding to the OFF ZFF . Irfe:E Enptrr?:ﬁ[lri]t FI?'_STSIS'EE
i . physical output in FAIL mode) o be repaired
A Error in addrejﬁi?fthe = Restart the system
5 communication with OFF 3 OFF OFF OFF OFF OFF = If the problem persists,
master flashes return the MISO2 to
7 B Delen to be repaired
= Restart the system
Efror on other OFF ON OFF OFF OFF OFF OFF  |= Check which unit s in
L =z FAIL mode
nssmi{- }
B Same type of slave 5 5 + Change the unit's
" :I'.:':I'lmstgzlne address OFF flashes flashes OFF OFF OFF OFF ;Eé.dLI;E'jS_EEE NODE
Mode detection 3 3 « Return the unit to
dueico circuit error OFF flashes OFF flashes OFF OFF OFF OFF Duelco to be repaired
Table 55 - Troubleshooting MI8O2
G IeH
Figure 30 -
MI8O2
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English

MI8O4 (Figure 31)

o T LED
MEAMNING RUN IN FAIL | EXT FAIL SEL IN1=8 0550174 STATUS1 4 REMEDY
GREEN RED RED ORANGE YELLOW RED/GREEN/YELLOW YELLOW
2or3 « Return the unit to
m Internal fault OFF flashes OFF OFF Red OFF Duelco to be repaired
iy = Firmware version not
o e 5 5 5 compatible with M1,
E 'f' Compatibility error OFF flashes OFF SITE flashes flashes return to Duelea for FW
s upgrade.
« Check O&5D1,/2
- T 4 4 flashes . connections
i . 055D output error OFF flashes OFF OFF {only the LED corresponding OFF + If the problem persists,
i Shows the to the output in FAIL mode) return the umit to Duelcn |
addphﬁlm to be repaired
= . ress of the = Restart the system
v ¥ communication with OFF 3 OFF o OFF OFF org | Ifthe problem persists,
R master flashes return the MIS0Z2 to
:" : Duelen tn be repaired
= Restart the system
o Error on other OFF ON OFF OFF OFF OFF |« Check which unit is in
m]m FAIL mode
Same type of slave 5 5 + Change the unit's
with same address OFF OFF OFF OFF address (see NODE
detected flashes | flashes SEL)
Shows the —r
LT Owverload on 055D / 9 Red blinking (only LED
055D load connected OM CFF ON aﬂdaggzlg?lthe Ig&l%t; mrrespum?'ing to the Gl.:sl':;lilélT = Verify O350 connections
to 24V unit relative output)
Figure 31 - MI8O4
Short circuit or Sgﬁ;;ctahle Inputs OUTPUT P = Verify output status
g;atﬂga;;:lultietemd on On OFF L address of the State state SIe s CONMECtions
put unit

Table 56 - Troubleshooting MI8O4
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MI8 (Figure 32)

A BAlS
DSC-MIg LED
Y MEANING RUN IN FAIL EXT FAIL SEL IN1+8 REMEDY
il GREEN RED RED ORANGE YELLOW
I EX
P M 2or3 . .
4 1 Internal fault OFF fl OFF OFF ¢ Return the unit to Duelco to be repaired
o ashes
o 5 5 e Firmware version not compatible with M1,
. : Compatibility error OFF flashes OFF flashes return to Duelco for FW upgrade.
. 3 a Error in communication with 5 Shgwssictetlle * Restart the system
master OFF flashes OFF agdress of OFF « If the problem persists, return the unit to
5 & the unit Duelco to be repaired
= 5 Error on other e Restart the system
slave or M1 OFF AL OFF OFF e Check which unit is in FAIL mode
gzgri;);p;e?:cﬂf&/e with same OFF flashes flashes OFF « Change the unit's address (see NODE SEL)
Node detection circuit error OFF fIaShes OFF fIaShes OFF e Return the unit to Duelco to be repaired
dueico Table 57 - Troubleshooting MI8
st g

Figure 32 - MI8
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Figure 33 - MI12T8

English

alvalrg1oy

DSC-MI12T8
ON RUMN
SEL 2

a 4
5 B
duelco
T TS

MI12T8 (Figure 33)

LED
RUN IN FAIL EXT FAIL SEL INT1+12
MEANING REMEDY
GREEN RED RED ORANGE YELLOW
Internal fault OFF 2 or 3 flashes OFF OFF Return the unit to Duelco to be repaired
e e Firmware version not compatible with M1,
Compatibility error OFF flashes OFF flashes return to Duelco for FW upgrade.
. . . o Restart the system
Error in communication with OFF . OFF Shows the physical OFF « If the problem persists, return the unit to
master flashes : X
address of the unit Duelco to be repaired
Error on other e Restart the system
slave or M1 OFF ON OFF OFF ¢ Check which unit is in FAIL mode
Same type of slave with 5 5 L
same address detected OFF flashes flashes OFF e Change the unit's address (see NODE SEL)
. - 3 3 . .
Node detection circuit error OFF flashes OFF flashes OFF « Return the unit to Duelco to be repaired

Table 58 - Troubleshooting MI12T8
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MI16 (Figure 34)
NN
DSC-MI16 LED
D." m;m MEANING RUN IN FAIL EXT FAIL SEL INT+16 REMEDY
W—!ﬁi— % GREEN RED RED ORANGE YELLOW
) -;i:— Internal fault OFF 2 or 3 flashes OFF OFF Return the unit to Duelco to be repaired
e i Firmware version not compatible with M1,
. . Compatibility error OFF flashes OFF flashes return to Duelco for FW upgrade.
N . I . Shows the Restart the system
Lo G E;::;:‘ communication with OFF flasshes OFF physical OFF If the problem persists, return the unit to
g § address_of the Duelco to be repaired
Error on other unit Restart the system
¥ » slave or M1 OFF oh] OFF OFF Check which unit is in FAIL mode
5 Same type of slave with same 5 5 o
ol address detected OFF flashes flashes OFF Change the unit's address (see NODE SEL)
13 14 Node detection circuit error OFF fIa53hes OFF fla53hes OFF Return the unit to Duelco to be repaired
5
Table 59 - Troubleshooting MI16
duelco
L)EH )

Figure 34 - MI16

8540780 - 01/02/2019 - Rev.35
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MO2 / MO4 (Figure 35)
LED
MEANING RUN IN FAIL EXT FAIL SEL 0SsSD1/4 CLEAR1/4 STATUS1/4 REMEDY
GREEN RED RED ORANGE RED/GREEN YELLOW YELLOW
20r3 Return the unit to
Internal fault OFF flash OFF Red OFF OFF Duelco to be
DG PG ashes repaired
¢ Firmware version
5 5 5 5 not compatible
Compatibility error OFF flashes OFF flashes flashes flashes with M1, return to
o Am o RN Duelco for FW
= upgrade.
. ¥ ol S
m:ﬁ% F = 4 flashes « Check OSSD1/2
: (only the LED connections
OSSD output error OFF fl 4h OFF corresponding to OFF OFF . If th? problem
| ashes th tout in FAIL persists, return the
Sl e output in .
yall mode) unit to Duelco to
aesa be repaired
el Shows the
physical * Restart the system
1 2 g 4 Error in communication 5 address of the o If th? problem
i = .
b L with master OFF flashes OFF unit OFF OFF OFF persists, return the
cLERR L unit to Duelco to
status ' = smarus o be repaired
duelco duelco e Restart the system
Error on other OFF ON OFF OFF OFF OFF « Check which unit is
slave or M1 )
in FAIL mode
SR ‘ : Same type of slave 5 5 » Change the unit's
P o with same address OFF flashes flashes OFF OFF OFF address (see
. detected NODE SEL)
Figure 35 - MO2 / MO4 Connect 13 and 14
Power supply missing Red OUTPUT e
on OSSD 3,4 (MO4 only) ON OFF ON flashes flashes condition Elljr:);?ypower
Status output overload L CLEAR e Check STATUS
or short circuit OFF OFF ON S (e e condition flashes connections
e Return the MO2/4
Error on node
detection circuit OFF flashes OFF flashes OFF OFF OFF to Dgelco to be
repaired
Table 60 - Troubleshooting MO2/MO4
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MOR4 (Figure 36)
LED
MEANING RUN IN FAIL EXT FAIL SEL 0/1 RELAY 1/4 CLEAR1/4 REMEDY
Ll GREEN RED RED ORANGE RED [ GREEN | YELLOW
Internal fault OFF 2 / 3 flashes OFF Rosso OFF Ejtgj(:?_;;:igyt to Duelco
Firmware version not
B - 5 5 5 compatible with M1,
4% Compatibility error OFF flashes OFF flashes flashes return to Duelco for FW
i upgrade.
L - B '|-

4 (O:I{II?;LI?ED If the problem persists,
anl X Relais output error OFF flashes OFF corresponding to the OFF rDelEngoﬂE) r;:?:liitrzd
T output in FAIL mode) P
i i ¥ Error in h Shov;/s (Ell::le Restart the system

. . . 5 physical address If the problem persists
i L) ’
communication with OFF flashes OFF of the unit OFF OFF return the module to
master :
Duelco to be repaired
Error on other Restart the system
OFF ON OFF OFF OFF Check which unit is in
slave or M1
FAIL mode
duelco
Same type of slave -
" 5 5 Change the unit's
th dd OFF OFF OFF
géteci:?e address flashes flashes address (see NODE SEL)
. . External contactors 4 4 flashes Verify connections
¥ .
feedback error on ON OFF flashes (only the LEDs gorrespondmg to the 5.6,7.8.
Category 4 relay outputs in FAIL mode)
Figure 36 -
Error on node 3 Return the module to
MOR4 detection circuit OFF 3 flashes OFF flashes OFF OFF Duelco to be repaired

Table 61 - Troubleshooting MOR4
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MOR4S8 (Figure 37)

o W LED
MEANING RUN IN FAIL EXT FAIL SEL 0/1 RELAY 1/4 CLEAR1/4 STATUS1/8 REMEDY
GREEN RED RED ORANGE RED ‘ GREEN YELLOW YELLOW
W TTe 2/3 e Return the unit to
4
O5C-MOR4S5H Internal fault OFF flashes OFF Rosso OFF Duelco to be repaired
o E
P e Firmware version not
i 1 s 5 5 5 5 compatible with M1,
= Iﬁ' Compatibility error OFF flashes OFF flashes flashes flashes return to Duelco for
L S FW upgrade.
4 flashes e If the problem
! . 4 (only the LED persists, return the
sz f' 5 Relais output error OFF flashes OFF corresponding to the OFF OFF module to Duelco to
Lh output in FAIL mode) be repaired
an -;- 17 Shows the e Restart the system
L Error in 5 physical « If the problem
i iay communication with OFF flashes OFF address of OFF OFF OFF persists, return the
R master the unit module to Duelco to
. & be repaired
WA=
¥ & Error on other e Restart the system
rark OFF ON OFF OFF OFF OFF e Check which unit is in
¥ " slave or M1 FAIL mode
i
Same type of slave » Change the unit's
m with same address OFF fla:hes fla:hes OFF OFF OFF address
detected (see NODE SEL)
External contactors . . )
4 4 flashes (only the LEDs corresponding  Verify connections
feedback error on ON OFF . OFF
Category 4 relay flashes to the outputs in FAIL mode) 5,6,7,8.
R L L
Error on node 3 e Return the module to
Figure 37 - detection circuit OFF 3 flashes OFF flashes OFF OFF OFF rDeL:ocincrc;dto be
MORA4S8 sh —
ort circuit or .
overload detected OFF OFF ON OFF c?;%.il.]; C(::nLcIIE;Aﬁ%n flash * Zg;ﬁ‘ég%ﬁ;‘t status
< on status output
)
?; Table 62 - Troubleshooting MOR4S8
<
w
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MOS8 (Figure 38)
LED
A MEANING RUN IN FAIL EXT FAIL SEL 0/1 STATUS1/8 REMEDY
GREEN RED RED ORANGE YELLOW
Internal fault OFF 2/ 3 flashes OFF OFF Return the unit to
Duelco to be repaired
DSC-MO58 ) )
= = : : F|rmwatr_(te)|vers_L(P)1nMn]ot
. A compatible wi ,
Compatibility error . flashes OFF flashes return to Duelco for
FW upgrade.
Restart the system
LT | Error in communication Shows the physical If the problem persists,
ettt with master OFF flashes OFF address of the unit OFF return the module to
& A Duelco to be repaired
Restart the system
TR Error on other OFF ON OFF OFF Check which unit is in
slave or M1
FAIL mode
Same type of slave with OFF OFF acgjpegsithe unit's
same address detected flashes flashes (see NODE SEL)
ﬁ!‘ﬁﬁ:ﬂ Error on node detection 3 Return the module to
circuit OFF 3 flashes OFF flashes OFF Duelco to be repaired
Short circuit or overload .
detected on status 1-8 OFF OFF ON OFF flash Verify output status 1-8
connections
i [ Output
Power supply missing OFF OFF ON OFF flash Connect 5 pin to power

Figure 38 - MOS8

on status 1-8 output

alternatively

supply

Table 63 - Troubleshooting MOS8
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MOS16 (Figure 39)

LED
MEANING RUN IN FAIL EXT FAIL SEL 0/1 STATUS1/8 STATUS9/16 REMEDY
GREEN RED RED ORANGE YELLOW YELLOW
R R » Return the unit to
Internal fault OFF 2 / 3 flashes OFF OFF OFF Duelco to be repaired
e Firmware version not
Lt compatible with M1,
DBC-MOSH Compatibility error OFF flashes OFF flashes flashes return to Duelco for FW
BC-MOS upgrade.
Shows the e Restart the system
Error in communication 5 . « If the problem persists,
with master OFF flashes OFF phyosflctileal(jl:i:ess OFF OFF return the module to
Duelco to be repaired
¥ Error on other » Restart the system
_'. slave or M1 OFF ON OFF OFF OFF o Check which unit is in
FAIL mode
. [
. e Change the unit's
+ n Same type of slave with
OFF OFF OFF address
sl same address detected flashes flashes (see NODE SEL)
T Error on node detection  Return the module to
Moo circuit OFF 3 flashes OFF flashes OFF OFF Duelco to be repaired
. Short circuit or overload )
_ detected on status 1-8 OFF OFF ON OFF flash OFF * Verify output status 1-8
mkﬂ output connections
Short circuit or overload .
detected on status 9-16 OFF OFF ON OFF OFF flash * \;e]r|6fy output status
output -16 connections
L i g Power supply missing on flash e Connect 5 pin to power
status 1-8 output . . ON OFF alternatively S supply
Figure 39 - Power supply missing on flash » Connect 6 pin to power
MOS16 status 9-16 output OFF OFF ON OFF OFF alternatively supply

Table 64 - Troubleshooting MOS16
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MVO, MV1, MV2 (Figure 40)
LED
MEANING RUN IN FAIL EXT FAIL SEL ENC* PROX SH REMEDY
GREEN RED RED ORANGE YELLOW YELLOW YELLOW
7 1 G (gl FR L
2or3 Return the unit to
Internal fault OFF flashes OFF Shows the OFF OFF OFF Duelco to be repaired
sy i gg‘ésrie(ﬁ Firmware version not
GL-MY -V e . compatible with M1,
s iy Compatibility error OFF flashes OFF of the unit flashes flashes flashes return to Duelco for
#__ i FW upgrade.
.. . P Change the encoder
= -5 Encoder INTERNAL 3 .
error OFF flashes OFF flashes OFF OFF Eeturn the unit to.
I W uelco to be repaired
— L Change the proximity
Proximity 3 i
INTERNAL error flashes OFF flashes Return the unit to
’ Al I - Duelco to be repaired
k 1 Error on node 3 3 Return the unit to
detection circuit OFF flashes OFF flashes OFF OFF OFF Duelco to be repaired
L L] i e . 5
T e o Same type of slave Change the unit's
with same address OFF flashes flashes OFF OFF OFF address
duelco duelco detected (see NODE SEL)
Verify encoder
Encoder not 3 )
connected but OFF OFF flashes flashes OFF OFF Cupply o pomer
9 requested from the o - Verify inout fi
A4 A0 2 Ala configuration .EI’I Yy Input Trequency
(in range)

Figure 40 - MVI, MV2 Proximity not 3 3 Verify proximity
connected but connection
requested from the OFF OFF flazbes OFF flajres OFF Verify input frequency
configuration (in range)

*

** WITH FAULT OF A SINGLE CHANNEL, THE SIGNAL IS PRESENTED IN TWO TEMPORAL WINDOWS:

NOT PRESENT ON MVO MODULE

Table 65 - Troubleshooting MV'1/MV2

IN THE FIRST IS SHOWED TE FAULT, IN THE SECOND IS SHOWED THE CORRECT CHANNEL.
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MO4LHCSS8 (Figure 41)

LED
MEANING RUN IN FAIL EXT FAIL SEL 0/1 OSSD 1/4 CLEAR1/4 STATUS1/8 REMEDY
GREEN RED RED ORANGE RED | GREEN YELLOW YELLOW
2/3 Return the unit to Duelco
Internal fault OFF flashes OFF Rosso OFF to be repaired
#17]ala Firmware version not
o compatible with M1,
Compatibility error OFF flashes OFF flashes flashes flashes return to Duelco for FW
upgrade.
SO-WOMLHES
it "'H 4 (o:I:/I?zre‘eleD If the problem persists,
. w OSSD output error OFF flashes OFF corresponding to the OFF OFF rDet:;'cnotP;g ?:?:Ii'trzd
HLE W output in FAIL mode) u pal
2 1
Em = Error in Restart the system
communication OFF > OFF OFF OFF OFF If the problem persists,
i 1 with master flashes return the module to
R } I! Shows the Duelco to be repaired
g physical Restart the system
1 o
- Eyror on other OFF ON OFF afﬁress.to‘c OFF OFF OFF Check which unit is in
R T euni FAIL mode
(]
i Same type of slave Change the unit's
¥ i H
with same address OFF OFF OFF OFF address
o alis detected Hesies Hesies (see NODE SEL)
[
+ . Short circuit or .
T overload detected ON OFF ON c?)lr:-gﬁ?; c oanj{?i?)n flash : Xg;’;ﬁ&?&ﬁgt status
duelco on status output
OSSD overload or Blinking (only LED OUTPUT
load connected to ON OFF ON corresponding to the OFF condition Verify OSSD connections
24VDC relative output)
\ Power supply
i 0SSD3/0SSD4 0SSD3/0SSD4 OUTPUT .
missing on ON OFF ON v v A Connect pin 14 to 24VDC
' 0SSD3-0SSD4 led blinking led blinking condition
Figure 41 - 3
MO4LHCSS8 Error on node Return the module to
detection circuit OFF 3 flashes ClAF flashes ol ol ol Duelco to be repaired
Table 66 - Troubleshooting MO4LHCS8
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DSC SAFETY DESIGNER SOFTWARE

The "“DSC SAFETY DESIGNER" application software can be used to configure a logic
diagram of the connections between the DSC (Master + expansions) and the components
of the system being developed.

The DSC and its SLAVE units will thus monitor and control the connected safety
components.

The DSD uses a versatile graphic interface to establish the connections between the various
components, as described below:

Installing the software

PC HARDWARE requirements

e RAM: 256 MB
(adequate to run Windows XP SP3 + Framework 4.0)

o Hard disk: > 500Mbyte of free space
e USB connector: 1.1, 2.0 or 3.0
e CD-ROM drive

PC SOFTWARE requirements

» Windows XP with Service Pack 3 installed (or higher OS).
e Microsoft Framework 4.0 (or higher) must be installed on the PC

How to install DSD

e Insert the installation CD;
* Wait for the auto-run installer to request the SW setup program,;
e Otherwise, run the “SetupDesigner.exe” file located on the root of the installation CD.

=» When the installation procedure is complete a window is displayed asking you to close
the setup program.

English
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Fundamentals

You

Once the DSD has been correctly installed it creates an icon on the desktop
To launch the program: double-click on this icon.

The opening screen shown below is displayed:

I
\%

Figure 42
are now ready to create your project.

5 05C Satety Designer: Project LN

= =

File Project

duelco Re% HEd? »~~

= Mems.
v Input
~ Output

< Comments

= Operator

~ Logic

 Memories

« Counters

 Muting

Edit Communication Options 7

“€0\BAD0

100%

DSC: Notpresent State: Uncannected  Ver: 130
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Standard tool bar

The standard tool bar is shown in Figure 43. The meanings of the icons are listed below:

duelco B2 HEG? o~y 9€07 BN @
Figure 43
1-> CREATE A NEW PROJECT
2> L CHANGE CONFIGURATION (composition of different modules)
3-> ® CHANGE USER PARAMETERS (name, company, etc)
4 -> d SAVE THE ACTUAL PROJECT
5-> —-F LOAD AN EXISTING PROJECT (FROM THE PC)
6 -> j PRINT THE PROJECT SCHEMATIC
7> e PRINT PREVIEW
8 -> - PRINTING AREA
9-> = SNAP TO GRID
10 -> : ) RESOURCES ALLOCATION
11 -> 'f PRINT THE PROJECT REPORT
12 > 2 UNDO (CANCEL THE LAST COMMAND)
13> °F REDO (RESTORE THE LAST CANCELLATION)
14 -> VALIDATE THE PROJECT
15 -> -_c., CONNECT TO DSC
16> = SEND PROJECT TO DSC
17 > @ DISCONNECT FROM DSC
18 > "'1. DOWNLOAD AN EXISTING PROJECT (FROM DSC)
19 > a MONITOR (Real time 1/0 status - graphic)
20 > \ MONITOR (Real time I/0 status - textual)
21 > u DOWNLOAD LOG FILE
22 > SHOW SYSTEM CONFIGURATION
23 > DOWNLOAD ERRORS LOG
24 -> x DELETE ERRORS LOG
25> S8 SCHEMATIC SIMULATION
26 > . GRAPHIC SIMULATION
27> /* CHANGE PASSWORD <
28 > Y HELP ON-LINE %,
29 > © ; PASSWORD RECOVERY "ﬁ
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Textual tool bar

Optionally the textual tool bar shown below is also available (drop down).

File Project Edit Communication Options 7

duelco B 68 HEQ? a2/ 9€07 BAMN ©

Create a new project (configure the DSC system)

Select icon CREATE (Figure 43) from the standard tool bar to start a new project. The user
authentication window is displayed (Figure 45).

i) DSC Safety Designer: Project_

File Project Edit Communication Options 7

duelco R et |dEa?|a»vs@€@1\|BAL
It

L) fems i) Project informations =
 Input
S Company Company

User Namme
v Comments

Project Name Project

ok | [ concel
Figure 45

Next the DSD displays a window showing the M1S only. It is possible to select the M1
module acting on the drop-down menu under the master module choosing the fw version.
For M1 it is <5.0, for M1S it is >5.0.

You may add the various units needed to create your system, using the drop-down menus
at the top of the screen (select slave) and at the bottom to select the relative node (0+3).
The insertion order of modules is not important. Also the physical position of the
modules must not be the same of the DSD configuaration menu. For example, you can
physically put the slave modules to the left of the master module.

For some slave modules, it is also necessary to choose the type (MVx, MBx) by means of
a second drop-down menu located below the node selection menu.
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SELECT SLAVE (to add to your configuration)

':-p- Configuration - » - . ﬁ

DSC.M1L  [DSC-MO2 = [DSC-MOS = [ =] 1

P [ttt Cral e

Inpasts:8
Outputss

Updating from DSC-MOM Disabled

X 3

/
/ \

SELECT NODE (from 0 to 3)

Select to disable DSC-MCM operations

Figure 46

EDIT CONFIGURATION (composition of the various modules)

The change of the system composition is obtained with the icon s
The configuration window is showed again (Figure 43).

Change user parameters

The change of user parameters is obtained with the icon.

The dialog user identification request appears (Figure 47). To accomplish this operation is

not necessary to Log out from DSC. Generally it serves when the-user must create a new
project (even using a previously created).
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) DSC Safety Designer: Project T i .

File Project Edit Communication Options 7

duelco R 2 HESY? ~a/ 90\ B

» | [tems P -
) Project informations 28

+ | Input
v | Qutput Company Campany
+ | Comments e Name

Project Mame Project

ok | | Ccancel
Figure 47

OBJECTS - OPERATOR - CONFIGURATION tool bars

Four large tool windows are displayed to the left and right of the main window
(shown in Figure 48):

B 7 e e e T WL W ST R . T
-

[ —r—

UEIEO Bad HFAT oo @@ BADT R Ol i
sessmsmsassassesnass .y S
s
- gt
- G =
: :
p— :
i = .
. =)ok H
P o= :
: 5= :
— e I.Oulﬂ:.lllll.llll'lll:
2 - lll_ll':‘:-l'_l-_llll_illlllll1
S L]
. .
. . Ll ECEEEEELEEE I
—p . ST I:
H - : |FER
- * |EER
fes e T AR aeasanssnans s
Figure 48

1 > OBJECT TOOL WINDOW

This contains the various function blocks that will make up your project; these
blocks are divided into 4 different types:

- Inputs

- Speed Monitoring
- Outputs

- Comments

2 > OPERATOR TOOL WINDOW

This contains the various function blocks for connecting the objects in point 1;
these blocks are divided into 6 different types:
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- Logic

- Memories

- Safety Guard Lock
- Counters

- Timers

- Muting

- Miscellaneous
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8540780 - 01/02/2019 - Rev.35 85



english

duelco

SAFETY solutions DUELCO SAFETY CONTROLLER - DSC

3 > CONFIGURATION TOOL WINDOW
This contains the description of your DSC composition.

4 > CONFIGURATION TOOL WINDOW (view)
This contains the graphic representation of your DSC composition.

In this window it is possible to navigate through the I/Os of each module by acting with
the right mouse button on the module to be analyzed.

Creating the diagram

Once you have selected your system composition, you are ready to configure the project.
The logic diagram is created using a DRAG&DROP function:

o Select the objects as required from the windows described previously (each single object
is described in detail in the following sections) and drag it into the design area.

* Now when you select the object the PROPERTIES window is enabled, where you must fill
in the fields as required.

e When you need to set a specific numerical value with a slide (eg filter) use the left and
right arrows on your keyboard or click the sides of the slider of the slide.

e Connect the objects by moving the mouse over the required pin and then dragging it
onto the pin to be connected.

o If the scheme requires the PAN function (moving working area in the window), select the
object to move and use the arrow keys on your keyboard.

o If the scheme is very complicated and requires a connection between two elements very
far, use the "Interpage" component. The element "Interpage out" must have a name
which, invoked by the corresponding "Interpage in", allows the desired link.

roage Uut

(SC heme Connection name Connection name (SC heme
side SX) @l @l side SX)

Property @ Property
e Out Inters

age in

* When you need to duplicate an object, select it and press CTRL+C / CTRL+V keys on your
keyboard.
* When you need to delete an object or a link, select it and press DEL key on your keyboard.

Use of mouse right button

ON BLOCK INPUT / OUTPUT

e Copy / Paste

e Delete

e Delete all the assigned pins

e Alignment with other functional blocks (multiple selection)
e On-line Help

e Monitor Mode: Show / Hide Properties window

e The block Status: pin input enable / disable logical negation
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ON BLOCK OPERATORS

Copy / Paste
Delete

Alignment with other functional blocks (multiple selection)
On-line Help

On input pin: activate / deactivate logical negation
Monitor Mode: Show / Hide Properties window

ON TERMINALS
e Alignment with other blocks
ON CONNECTION (WIRES)

e Delete
e Display full path of the connection (network)

B 0L ety Do gt = =
[ ———

duelco B! WEda? > 2dds BR N

T OBJECT
= ﬁ{}\ PROPERTIES
: :—- s o s . i--.l.:
i Connection
start point
Aoy DESIGN
AREA

RS ——

o

Figure 49
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Example of a project

Figure 50 shows an example of a project in which the M1S unit only is connected to two
safety blocks (E-GATE and E-STOP).

The M1S inputs (1,2,3) for connecting the contacts of the safety components are shown on
the left, in yellow. The DSC outputs (from 1 to 2) are activated according to the conditions
defined in E-GATE and E-STOP (see the E-GATE - E-STOP sections).

By clicking on a block to select it, you enable the PROPERTIES WINDOW on the right, which
you can use to configure the block activation and test parameters (see the
E-GATE - E-STOP sections).

5 05¢ soety Devgnen roecl_ r o ST T 0 e ¥
Fle Project Eat Communcaton Optons 1

et Ed Comm
duelco R éd HEA? ~n /50N BRO [y ———
T

~ Visual Configuration

DSC: Not present State: Unconnected  Ver: 130 beta

Figure 50

At the end of the project design stage (or at intermediate steps) you can save the current
configuration using the icon SAVE on the standard tool bar.

Project validation

=» Now the finished project must be verified. Execute the VALIDATE command (Icon /
on the standard toolbar).

If the validation is successful, a sequential number is assigned to the input and output of
the project. Then, this number is also listed in the REPORT and in the MONITOR of DSD.

Only if the validation is successful we will proceed to send the configuration.

Y4 The validation function only verifies the consistency of programming with respect to
the characteristics of the DSC system. It does not guarantee that the device has been
programmed to meet all the safety requirements for the application.
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Resources Allocation

To activate the RESOURCES ALLOCATION function use the icon J
Executing this command, all the used elements among Inputs, Outputs, Status, Fieldbus

input and Probe are visible, see the example in figure.

AMC2337: Resources allocation :-’- o = -~ [
Required Modules Input Outputs
6151413121110 9 8 7 6 5 4 3 2 1 4 3 21
M1 s s .
MIT6 Node 0 S S MY EEMEEE M 0o m
MIE Node 1 VRY ARV R R AV RV RV EVEVIEV RV RV VY] MI16 Node 0 ¥ ¥ (] MOR4SE Node 0
MHE Node 2 v vl vl vl vl vl vl vl Dl el el ] vl vl MI16 Node 1 vl vl vl vl MORA4SE Node 1
MIT6 Node 3 MdOOO0O O0MM ¥ M6 Node2 | vl Wl ¥ MORASS Node 2
MIE Node 0 W vl vl v v W v v ]l el vl v MI16 Node 3 [ i o o |
MI8 Node 1 [ vl [ vl v MI8 Node 0 oaoono
MVD Node 0 vl v vl v v v MI8 Node 1 oo@E
MOR4S8 Node 0 ool vl vl ¥ MVONode O oooo
MOR4SS Node 1 oooooo0oooooooooo oooo
R OOOooOoooooooooooo ogaoo
MBEP OooOoooooooooooan oaooo
OOO0OO0OoOoooooooOooD oooo
OoooOoooooOoOooooOoQD oooo
OoOooOooOoooooooooo ogooQo
OoooooooooooooOom oooo
Report Status FieldBus Input
Allocated Inputs: 96 6151413121110 9 8 7 6 5 4 3 2 1 76543210
Allocated Outputs: 14 Wl b M 00D OOooOogrl
Allocated Status: 26 1L W vl e MOR458 Node 0 1ogooooooo
| FieldBus Input: 0 10 | [ [] W] MOR4S8 Node 1 p R i
FieldBus Probe: 0 | [ vl v vl ¥ MOR4SSE Node 2 3 o o o o
OoooooooooooooOoo
Ooooooooooooooon ~ FieldBus Probe ‘
OdoOOoooooooooooOoc 76543210
Oooooooooooooooo o] i ] |
Ooooooooooooooon 100000000
goooooooooooooon i i o e
OooooOooooooooooQ s gooooooo
gooooooooooooooQ
Oooooooooooooooo
OdoooooooooooooOoo
OOooooooooooooooo oK
Figure 51
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Project report

Print of the System composition with properties of
standard toolbar).

Duelco Safety solutions
Project Report generated by DSC 2afety Designer version 1.3.0

Froject Name: Froject
User: Name

Company: Company
Date: 13-04-2012 10:45:57
Schematic CRC: 4F5AH

D3C: Configuration

Module DSC-M1 (Configured Firmware version: FW == 1.0 1.3}
Maodule DSC-MITé Mode O [Minimum Required Firmwares version: 0.1)
Module DSC-MO4 Node 0 [Minimum Required Firmware version: 0.0)

D3C: Safety Information’s

P cording to [EC 61508): 1.66E-008 [1/h)

cording to EN 150 13849-1): 100 years
DCavg (according to EN 150 13849-1): 9778 &

Attention!

This definition of PL and of the other related parameters as set forth in 130 13849 1 only refers to the functions implemented
stem by the DSD configuration softwars, assuming configurafion has besn performed comactly.
the enfire applicafion and the relative parameters must consider data for all the devices connected to the

in the DSC
The actual FL

/s hin the scope of the applic: .
This must only be performed by the userfinstaller.

Resources used

MNPUT: 125 [3/24)
Functional Blocks: 2

Total number blocks: 0% (0/64)

Electrical diagram

E-Gafe
Functional Block 1
Filter (ms): 3

Reset Type: Automatic
StartUp Test: False

Double NC

Connecfions:

1 INPUT [Terminal17
-M1 INPUTZ/Terminal18

E-Stop (fest)

uncfional Block 2

ilter (ms): 3

cet Type: Automatic
StartUp Test: False

Single

Connections:

DSC-M1 INPUT2/Terminal19

oo
=

8501

eset Type: Automatic
Response time: 15778 ms
Dependence on inputs:
Funcfional Block 1
Connecfions:

MMl METNT A Tarminals

o

1

’
each block. (Icon = on the

dueico

Figure 52
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Hot (Opl)

CUTFUT1: Single 035D
Cutput Type = Single
Fasat Type: Autcmatle
Reaponge time: 17,914 ms ,
Dependence on lnputs:
Function Block 1
Connectiona:

Ml153 OS850l Terminals

CUTPUT2: 3ingle 035D

Cutpot Type = Single

Reset Type: Automatic i
Response time: 17,914 ms + 0S5Ds response time
Dependence on lonputs:

Function Block 3

Connectiona:

M15 03502 Terminald

CUTPUTI: Single 055D
Cutput Type = Single
Reset Type: Automatic
Fesponse tlme: 17,914 ma *
Dependence on lnputs:
Functlen Block 2
Connections:

Mi15 05503 Termlinal?®

Statusl
Connections:
MiS Terminal?

Status?

Connectionsa:
MI80d - 0 TerminalT

Signature

Page 2 of 2

Figure 53

Y This definition of PL and of the other related parameters as set forth in ISO 13849-1
only refers to the functions implemented in the DSC system by the DSD configuration
software, assuming configuration has been performed correctly.

Y The actual PL of the entire application and the relative parameters must consider data
for all the devices connected to the DSC system within the scope of the application.

Y This must only be performed by the user/installer.
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Connect to DSC

After connecting M1 or M1S to the PC via CSU cable (USB) use the icon > for the
connection.

A window appears to request the password. Enter the password (see "Password protection").

=» If a remote connection (via internet) is needed M1 can connect to the appropriate
devices through its USB port.

=» In this case (ONLY WITH FW > 3.0.1) select "Remote connection".

% Enter Password @

Password:
‘ " Levell
* Level2
[ Remote connection (only with P\ >= 3.01)

OK | Cancel ‘

Figure 54

Sending the configuration to the DSC

To send the saved configuration from a PC to M1 or M1S use the icon & on the standard
toolbar and wait the execution. M1/M1S will save the project in its internal memory and (if
present) in MCM memory. (Password Required: level 2).

=» This function is possible only after project validation with OK result.

Download a configuration file (project) from DSC

To download a project from DSC M1 or M1S to DSD use the icon \ on the Standard
toolbar.

DSD will display the project residing in M1 or M1S. (Level 1 password is enough).

=» If the project must be used on other DSC system verify the modules effectively
connected (ref. "System composition" on page 93).

=» Then perform a "Project Validation" (page 88) and a "System Test" (page 97).

Configuration LOG

=» Within the configuration file (project), are included the creation date and CRC
(4-digit hexadecimal identification) of a project that are stored in M1 or M1S.

=» If M1S is used, it is also indicated whether the schematic was loaded via DSD or via
MCM memory

=» This logbook can record up to 5 consecutive events, after which these are overwritten,
starting from the least recent event.

The log file can be visualized using the icon O in the standard tool bar.
(Password Required: level 1).
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[] Log File [

Date CRC Source

07/02/2018 BEEBEH Mosaic Safety Designer
07/02/2018 EFCCH Mosaic Safety Designer
06/28/2018 CB37H Mosaic Safety Designer
D6/28/2008 5ZBCH Mosaic Safety Designer
De/22/20N8 DEDEH Mosaic Safety Designer

Exit
Figure 55

System composition

The check of the actual composition of the DSC system is obtained using the icon =
(Password Required: level 1). A pop-up window will appear with:

- Connected modules;
- Firmware version of each module;
- Node number (physical address) of each module.

[ System Lif-ﬂ ]

: Installed Firmware 3
Recognized Modules e Motes Function

10 MCM Presert FW 1.0 | Reading from MCM enabled

Module MI12T8 Node: 0 0.0
FieldBus 0.3 Module CANOPEN

Figure 56

If the modules found are not correct the following window will appear;
e.g. MI12T8 node number not correct (displayed in red color text).

System @
: Installed Firmware = 5 Minimum Required
Recognized Modules e Notes Function Required Modules e s
1.0 MCM Present FW 1.0 | Reading from MCM enzbled | Module M4
Module MI12T8 Node: 2 | 0.0 Module MI12T8 Node: 0 | 0.0
FieldBus 0.3 Module CANOPEN
Exit Scanning
Figure 57

Disconnecting System

To disconnect the PC from M1/M1S use the icon @ ; when the system is disconnected it
is resetted and it starts with the sent project.

=» If the system is not composed of all modules provided by the configuration, after the
disconnection M1/M1S indicates the incongruity and does not starts.
(See SIGNALS).
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MONITOR (I/0 status in real time - textual)

To activate the MONITOR function use the icon =% . (Password Required: level 1).
A pop-up window will appear with (all in real time):

- input’s state (when the object has two or more input connections to DSC, the
MONITOR will show as active only the first), see the example in figure;

- Input’s/Out_test Diagnostics;

- OSSD’s State;

- OSSD’s Diagnostics;

- Signaling OUTPUT’s state,;

Menitor
Module block | Notes | INPUT | State | Input diagnostic Module | OS5D State 0550 diagnostic | Module | Status | State Diag Status
M15 1 Enable | IN1 OFF M15 05501 QOFF X
M15 2 Enable | IN2 OFF M15 08502 QFF X
M15 3 Enable | IN3 OFF M15 05503 QOFF X
M15 4 Enable | IN4 QOFF M15 05504 QOFF X
M15 5 Enable | IN5 OFF MI304-0 OS55D5 QOFF X
M15 6 Enable | ING OFF MIS04-0 OS5D6 QOFF X
M15 7 Enable | IN7 OFF MI304-0 OS5D7 QOFF X
M15 a8 Enable | IN3 OFF MI304-0 OS5D& QFF X
X
X
X
X N
X
X
X
X
L
Exit

Figure 58 - textual monitor

MONITOR (I/0O status in real time - textual - graphic)

To activate/deactivate the monitor use the icon 3_ (Password Required: level 1).
The color of links (Figure 33) allows you to view the diagnostics (in real time) with:
RED = OFF

GREEN = ON

DASHED ORANGE = Connection Error

DASHED RED = Pending enable (for example RESTART)

=» Placing the mouse pointer over the link, you can display the diagnostics.

PARTICULAR CASES

=» NETWORK OPERATOR, signals NETWORK IN, OUT:
RED CONTINUOUS LINE = STOP
GREEN CONTINUOUS LINE = RUN
ORANGE CONTINUOUS LINE = START

9 SERIAL OUTPUT OPERATOR:
BLACK CONTINUOUS LINE = data in transmission
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The schematic can’t be changed during the monitor. It is possible to display the
parameters of a component by clicking on it with the right mouse button, choosing
"Show/Hide Properties".

5 05 s esgrer P TS T — e o S — = S|

duelco R ef HEa? o~ vs@0\|EHA @ |Company - Hame

Figure 59 - graphical monitor

Password protection

The DSD requests a password in order to upload and save the project.

=» The password entered as default must be modified to avoid manipulation (level 2
password) or so that the configuration loaded on DSC (level 1 password) is not visible.

Level 1 password

All operators using the M1/M1S system must have a Level 1 PASSWORD.

This password allows only to view the configuration and error LOGs, composition of the
system and MONITOR in real time and upload operations.

For the first time the password is " (ENTER key).

Designers who know the level 2 password can enter a new level 1 password
(alphanumerical, max 8 characters).

- Operators who know this password are enabled to upload (from M1/M1S to PC),
modify or save the project.
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Level 2 password

Designers authorised to work on the creation of the project must know a Level 2
PASSWORD. The first time the system is initialised the operator must use the password
"SAFEPASS" (all capital letters).

Designers who know the level 2 password can enter a new level 2 password
(alphanumerical, max 8 characters).

With the Level 2 password, the designers authorized has availabele all the functions of Level
plus the ability to downoad the project from PC to DSC and change the passwords

=» This password enables the project to be uploaded (from PC to M1), modified and
saved. In other words, it allows total control of the PC => DSC system.

=» When a new project is UPLOADED the level 2 password could be changed.

=» Should you forget either of these passwords, please contact Duelco which will provide
an unlock file (when the unlock file is saved in the right directory the icon < will
appear on the toolbar). When the icon is activated, the password level 1 and level 2

are restored to their original values. This password is only given to the designer and
can only be used once.

Password Change

To activate the PASSWORD Change use icon % , after connecting with Level 2 Password.

A window appears (Figure 60) allowing the choice of the new password; insert the old and
new passwords in the appropriate fields (max 8 characters). Click OK.

At the end of the operation disconnect to restart the system.
If MCM is present the new password is also saved in it.

-

"+~ Change Password @
Old Password
rrEEEEEE " Levell Password
Mew Password {* Level? Password

’ﬁ

Inzert the new password again

OK | Cancel

Figure 60
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TESTING the system

Yk After validating and uploading the project to the M1/M1S and connecting all the safety
devices, you must test the system to verify its correct operation.

This is done by forcing a change of status for each safety device connected to the DSC to
check that the status of the outputs actually changes.

The following example is helpful for understanding the TEST procedure.

B i sy b P . [
File Project Edit Communication Options ?

dUE’CO A HESG7 o~ SN BR[O € Company - Name

~ | Items

T S SIGLS LTvRs

g Two-Hand

Py E-Gate

® hod-Sel

& Photocel

& E-Stop

:F:ot;.\ itch I@ w E-GATE . Output 1

5-Mat

9 senso o Output FBK RSTL/F7 Output 2

¢ s = |

 Enabiing grip switch (eossp.10 scma 7]

P Test

2 FieldBus Input

# | Output

Figure 61

(t1) In the normal operating condition (E-GATE closed) Inputl is closed, Input2 is
open and the output of the E-GATE block is set to high logic level; in this mode

the safety outputs (OSSD1/2) are active and the power supply to the relative
terminals is 24VDC.

(t2) When the E-GATE is physically opened, the condition of the inputs and thus of
the outputs of the E-GATE block will change: (OUT= 0VDC--->24VDC); the
condition of the OSSD1-OSSD2 safety outputs will change from 24VDC to
OVDC. If this change is detected the mobile E-GATE is connected correctly.

Ini 24vdc ! Ovdc
In2 Ovdc ] 24vdc
ouT 24vdc '

0OSSD1 24vdc | Ovdc

Yk For the correct installation of each external sensor/component refer to their
installation manual.

Y This test must be performed for each safety component in the project.
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OBJECT FUNCTION BLOCKS

OUTPUT OBJECTS

OSSD (safety outputs)

OSSD safety outputs which use semiconductor (O Property
technology do not require maintenance, Outputl and ] Manusl Reset
Output2 supply 24Vdc if the In is 1 (TRUE) and vice Reset Type

versa 0Vdc if the In is O (FALSE).

Enable Stat
FBK_RST1/P7 [Gutput 2 Enable Status
ror

External K time monitoring

=» Each pair of OSSD outputs has a relative ‘ G
RESTART_FBK input. This input must 0 "
always be connected as indicated in the [ Enatie Eror Ous

RESTART_FBK paragraph. tem Descrpton
Parameters

Manual Reset: If selected this enables the request to reset each time the input signal falls. Otherwise,
output enabling directly follows In input conditions.

MONITORED There are two types of reset:
MANUAL Manual and Monitored. In

selecting the Manual option
only signal transition from 0
\ RESET to 1 is verified. If the
— Monitored option is selected,
t1 \ the double transition from 0
to 1 and back to 0O is verified.

0OSssD —m———— OSSD

RESET

Enable Status: If selected,
t = 250ms 5s > t1 > 250ms enables the connection of
t2 = 250ms the current OSSD state to any

point on the screen.

K external time check: If selected, enables the setting of the time window within which the external
feedback signal is to be monitored (according to output conditions).

With high level (TRUE) OUTPUT, the FBK signal must be at low level (FALSE) and vice versa, within the
set time. Otherwise, OUTPUT is set to low level (FALSE) and the error is indicated on the master M1
by the flashing CLEAR LED corresponding to the OSSD in error.

Enable Error Out If selected, enables the ERROR OUT output. This output is set to high level (TRUE)
when an external FBK error is detected.

The Error Out signal is reset in case of one of the following events:

1. Switching on and switching off of system.
2. Activation of the RESET M1 operator.

0SsD 0SSsD l 0SSD
— ‘ —
d I I 1
N ] ;
! v | !
N — : ‘ : ‘ —
‘ ‘ ‘ | FBK ‘
FBK | ! FBK 1 | : !
| | ok ok |
| | _;
't fbk Ay i
ERROR OUT ERROR OUT ERROR QUT

Example of OSSD with correct Feedback signal: Example of OSSD with incorrect Feedback signal

. - (k external time exceeded):
In this case ERROR OUT=FALSE In this case ERROR OUT=TRUE
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SINGLE OSSD (safety output)

SINGLE OSSD safety output uses semiconductor
technology and do not require maintenance, Output]l
supplies 24Vdc if the Inis 1 (TRUE) and vice versa 0Vdc
if the In is O (FALSE).

@ Property

=» Each SINGLE OSSD output provides a relative
RESTART_FBK input. This input, in the case
of M1S and MI804, appears only if the
manual reset or the EDM time control is
activated. In case of MO4LHCSS, it always
appears and must be connected as indicated

in the RESTART_FBK paragraph.

Parameters

Output Type: There is a choice of 2 different output type:
e Single Output Type
e Double Output Type

Using M1S, MI804, MO4LHCS8 modules, the operator can choose between different
configurations:

1. Four SINGLE OUTPUTS function blocks (single output type)

2. Two SINGLE OUTPUTS function blocks (double output type)

3. Two SINGLE OUTPUTS function blocks (single output type) + one SINGLE OUTPUTS function
block (double output type)

Yk Using single channels OSSD, to maintain Safety Integrity Level (SIL) "3" requirements
the OSSD outputs must be independent.

% Common cause failures between OSSD outputs must be excluded by observing an
appropriate cable installation (i.e. separate cable paths).

FBK_RST1/P5

1
eswncu

i1

Input 1 (M1) /P17

e

FBK_RST4/P8 —_ho“'t“”“ 055D .4 (MO4LHCSS) [0] /P12

Example of project
2 single output type function blocks + 1 double output type function blocks
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Here below you can find the explanation of the M1S, MI80O4, MO4LHCS8 Single OSSDs configuration.

+ - NODE S e i e 1 + -

PWR PWR

W) (p2)

+240

FBK1C
FBK2O

Manual Reset: If selected this enables the request to reset each time the input signal falls. Otherwise,
output enabling directly follows In input conditions.

MANUAL MONITORED

RESET

A RESET

0Sssb —m— 0OSSD

5s > t1 > 250ms

t=250ms t2 = 250ms

There are two types of reset: Manual and Monitored. In selecting the Manual option only signal
transition from 0 to 1 is verified. If the Monitored option is selected, the double transition from 0 to
1 and back to 0 is verified.

Enable Status: If selected, enables the connection of the current OSSD state to any point on the
screen.

K external time check: If selected, enables the setting of the time window within which the external
feedback signal is to be monitored (according to output conditions).

With high level (TRUE) OUTPUT, the FBK signal must be at low level (FALSE) and vice versa, within the
set time.

Otherwise, OUTPUT is set to low level (FALSE) and the error is indicated on the master M1 by the
flashing CLEAR LED corresponding to the OSSD in error.
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Enable Error Out If selected, enables the ERROR OUT output. This output is set to high level (TRUE)
when an external FBK error is detected.

The Error Out signal is reset in case of one of the following events:

3. Switching on and switching off of system.
4. Activation of the RESET M1 operator.

0SsD 0SsD 0SSD
— .
I I
P :
A : | | !
— : | : —
‘ ‘ ‘ i FBK ‘
FBK ! ! FBK 1 ! !
! ! ok | FYVEAN
1 [ e—» | ! 5
1t fbok 5 i’
ERROR OUT ERROR OUT ERROR QUT

Example of OSSD with incorrect Feedback signal
(k external time exceeded):
In this case ERROR OUT=TRUE

Example of OSSD with correct Feedback signal:
In this case ERROR OUT=FALSE

STATUS (signal output)

STATUS output (NOT SAFETY OUTPUT) makes it possible o TREDRNE
to monitor any point on the diagram by connecting it to e STATUS
the input. The output returns 24Vdc if the input is 1 . _
(TRUE), or OVdc if the input is O (FALSE). R
%4 WARNING: The STATUS output is NOT a safety

output.
FIELDBUS PROBE
Element that permits display of the status of any point
of the scheme on the fieldbus. @ property
It is possible to insert a maximum of 32 probes with M1S B
and MBx fw >= 2.0 and 16 with M1 or MBx 76543210
fw < 2.0. N [eeeess
The bit on which status is to be represented must be _ 00000000
selected for each. = 2221201 8 17
On the fieldbus the states are represented with 4 bytes ?DDDDDDE_I
with M1S and 2 bytes with M1. (I
(For more detailed information, consult the fieldbus

manual on the DSD CD-ROM).

#& WARNING: the PROBE output is NOT a safety output
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RELAY

The Output relay is a N.O. relay output. Relay outputs are closed when the input /Nis equal

to 1 (TRUE), otherwise they are open (FALSE).
Parameters

Category There is a choice of 3 different relay output
categories:

Category 1. Outputs with single Category 1 relay. Each
MOR4/S8 unit may have up to 4 of these outputs.

Features:

e Internal relays are monitored.

e EDM feedback (check of FBK
requested for Category 1).

e Each output can be set as AUTO or MANUAL RESTART.

1-4) not used (not

Example with external relay

M MOR4
kit | o ‘ —{m H Ki1 H KE1 F
3 CAT4 CAT1  CATH §
-

L]

-

-

ks | Cm

FEK_RST2/P6

elsy &

~ | Property
RELAY

Category
Category 1«

[¥]Manual Reset

Reset Type

In

MOR4

Ki1

vDC

Manual

Enable Status

Item Description

Example with the internal relay only

Category 2. Outputs with single Category 2 relay with OTE outputs. Each MOR4/S8 unit can have up

to 4 of these outputs.

Features:

e Internal relays are always monitored.

e Monitored EDM feedback.

e The output can be configured to Manual or Automatic
restart. The EDM feedback monitor cannot be activated
with the manual restart. To monitor the EDM feedback
must be confi- gured automatic restart. In this case, if
you want to use the manual restart shall be provided a
dedicated logic. Refer to the following note.

(Output Test Equipment)

FBK_RSTL/PS

elay A

~) Property
RELAY
Category
Category 2 w

elay B

In

[]Manual Reset

Reset Type
Automatic

[Z]Enable Status

[#]Enable external K reading
External K delay (ms)

300 1

[tem Description

OTE (Output Test Equipment) is activated; this is necessary with configurations of category 2 for the

reporting of hazardous failures

in accordance with EN

13849-1:

2006 / DAMI

(under

development).OTE output: normally ON. In case of fault of internal feedback or EDM => OFF.
This permits to inform the machine logic, with the aim of stopping the dangerous movement or at

least signaling the fault to the user.

OTE: The OTE (Output Test Equipment) output is normally 1 (TRUE) exept in the case of an internal
error or a fault associated with feedback from the external contactors (FALSE).
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Use with RESTART: Automatic (A) or Manual (B) (Category 2)

Input 1 (M1) /P17
Input 2 (M1) /P18

{afelay 14 (MORS) (0] 9]
.Relay 24 (MOR4) 0] /PL1]
Connect the restart button -
Not shown in this drawing.
Figure 62
Category 4. Outputs with two Category 4 relays. Each oMkl
MOR4/S8 unit can have up to 2 of these outputs. Category
With this output the relays are controlled in pairs.

Reset Type
Automatic

Features:

¢ 2 double channel outputs.

e Double internal relays are monitored.
e Each output can be set as AUTO or MANUAL Bl

RESTART. -

Item Description

[#]Enable Status

=» In order to not affect the outcome of the calculation of the PL, the inputs (sensors or
safety devices) must be of a category equal to or higher than the other devices in the

chain.
Example of use with only the internal relay and . .
monitored solenoid valves. Example of use with external contactors with feedback.
M1 MOR4 vDC M1 MOR4

— vDC :""’"""""’""""T
-] m ﬂ |
Ki1 i i

1 1

| (=]

| CAT4 i
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External K delay (ms): Select the Maximum delay the external contactors are allowed to
introduce. This value can be used to check the maximum delay between switching of the
internal relays and switching of the external contactors (during both activation and
deactivation).

Manual Reset: If selected this enables the request to reset each time the IN input signal
falls. Otherwise, the output is enabled directly according to the condition of the IN input.

There are two types of reset: Manual and Monitored. When Manual is selected the system
only verifies the signal’s transition from 0 to 1. If Monitored is selected, the double
transition from O to 1 and then back to 0 is verified.

Enable Status: If selected, enables the connection of the current RELAY state to any point
on the screen.

Enable reading of external K: When this is selected it enables reading and verification of
external contactor switching times:

e With Category 1 control of external contactors cannot be enabled.

e With Category 4 control of external contactors is mandatory (always enabled).

Enable Error Out If selected, enables the ERROR OUT output. This output is set to high level (TRUE)
when an external FBK error is detected.

The Error Out signal is reset in case of one of the following events:

1. Switching on and switching off of system.
2. Activation of the RESET M1 operator.

RELAY RELAY RELAY
1 B —

N . B i o
N — 1 ‘ : :
! ! w i FBK . .

FBK | | Bk 3 E
L ok ! FETEAN
't fbk ¢ N =

ERROR OUT ERROR OUT ERROR OUT

Example of RELAY with incorrect Feedback signal
(k external time exceeded):
In this case ERROR OUT=TRUE

Example of RELAY with correct Feedback signal:
In this case ERROR OUT=FALSE
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INPUT OBIJECTS

E-STOP (emergency stop)

| Property
E-STOP function block verifies an emergency stop ESTOP
device inputs status. If the emergency stop button has freus fype
peen pressed the output is O (FALSE). If not the output E———
1S ] (TRUE). Reset Type
Monitored s
Parameters Output Test
No Test [+ | Input 1
No Test s | Input 2
I”pl'_lt type: . [#]StartUp Test
- Single NC - allows connection of one-way Fiter (ms)
emergency stops 2
- Double NC - allows connection of two-way W;‘”i_”““s"e‘“‘
emergency stops . e
[¥]Enable Out Error
Manual reset: If selected this enables the request to item Description
reset each time the emergency stop is activated.

Otherwise, enabling of the output directly follows the

input conditions.

There are two types of reset: Manual and Monitored. When Manual is selected the system
only verifies the signal's transition from 0 to 1. If Monitored is selected the double transition
from 0 to 1 and then back to 0 is verified.

MANUAL MONITORED COMNECTION EXAMPLE (ONE CONTACT)
t2

E-STOR |

N~ -

- INPUT n

RESET —— \ RESET — n

N QUT TEST n

t t1 \—

OUTPUT — OUTPUT

CONMNECTIGN EXAMPLE (TWO CONTACTS)

E-STOP

INPUT n

t1 > 250ms

d
t=250ms t2 = 250ms

INPUT (1)

QUT TEST {n+1}

QUT TEST n

=» WARNING: If the Manual Reset is active, a consecutive Input have to be used. Example
: Input 1 and Input 2 are used for the fuctional block, then Input 3 have to be used
for the Reset Input.

Output test: This is used to select which test output signals are to be sent to the emergency
stop (mushroom pushbutton). This additional test makes it possible to detect and manage
any short-circuits between the lines. This additional control permits detection and
management of any short-circuits between the lines. To enable this control, the test output
signals must be configured (amongst those available).

Test at start-up: If selected this enables the test at start-up of the external component
(emergency stop). This test is performed by pressing and releasing the pushbutton to run
a complete function test and enable the output. This test is only requested at machine
start-up (when the unit is switched on).
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Filter (ms): This is used to filter the signals coming from the emergency stop. The filter can
be configured to between 3 and 250 ms and eliminates any bouncing on the contacts. The
length of the filter affects the calculation of the unit's total response time.

With Simultaneity: If selected this activates the test to verify concurrent switching of the
signals coming from the emergency stop.

Simultaneity (ms): This is only active if the previous parameter is enabled. It defines the
maximum time (in msecs) between the switching of two different signals from the

emergency stop.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: This allows a description of the component's function to be entered. The

text is displayed in the top part of the symbol.

E-GATE (safety gate device)

E-GATE function block verifies a mobile guard
or safety gate device input status. If the mobile
guard or safety gate is open, the output is 0
(FALSE). Otherwise the output is 1 (TRUE).

Parameters

Input type:

- Double NC - Allows connection of components
with two NC contacts

- Double NC/NO - Allows connection of
components with one NO contact and one NC.

=» With inactive input (block with Output FALSE),
connect:
- Contact NO to terminal corresponding
to IN1.
- Contact NC to terminal corresponding

l@ @[ E GATE

Ini—O—0—

In2_ao o

~ | Property
E-GATE

Input Type
Double NC «
Manual Reset

Reset Type
Monitored

Output Test

No Test s | Input 1
No Test « | Input 2

StartUp Test

Filter (ms)
3 .

-

[F]With Simultaneity

Simultaneity (ms)
10 []

Enable Out Error

Item Description

to IN2.

Enable reset: If selected this enables the request to reset each time the mobile guard/safety
gate is activated. Otherwise, enabling of the output directly follows the input conditions.
There are two types of reset: Manual and Monitored. When Manual is selected the system
only verifies the signal's transition from 0 to 1. If Monitored is selected the double transition
from 0 to 1 and then back to 0 is verified.

MANUAL MONITORED
t2 CONNECTIGN EXAMPLE (TWO CONTACTS)
- E—GATE
RESET \ RESET — i [ e
t t1 ‘ & | [meuT ()
[ ] (n+1)
OUTPUT OUTPUT e B A
QUT TEST n
t1 > 250ms
t=250ms
t2 =250ms

=» WARNING: If the Manual Reset is active, a consecutive Input have to be used. Example
: Input 1 and Input 2 are used for the fuctional block, then Input 3 have to be used
for the Reset Input.

Output test: This is used to select which test output signals are to be sent to the component
contacts. This additional control permits detection and management of any short-circuits
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between the lines. To enable this control, the test output signals must be configured
(@mongst those available).

Test at start-up: If selected this enables the test at start-up of the external component. This
test is performed by opening the mobile guard or safety gate to run a complete function
test and enable the output. This test is only requested at machine start-up (when the unit
is switched on).

Filter (ms): This is used to filter the signals coming from the external contacts. The filter
can be configured to between 3 and 250 ms and eliminates any bouncing on the contacts.
The length of the filter affects the calculation of the unit's total response time.

With Simultaneity: If selected this activates the test to verify concurrent switching of the
signals coming from the external contacts.

Simultaneity (ms): This is only active if the previous parameter is enabled. It defines the
maximum time (in msecs) between the switching of two different signals from the external
contacts.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: This allows a description of the component's function to be entered. The
text is displayed in the top part of the symbol.

SINGLE E-GATE (safety gate device)

SINGLE E-GATE function block verifies a mobile &) Property
. . SINGLE E-GATE

guard or safety gate device input status. If the N

mobile guard or safety gate is open, the output

is O (FALSE). Otherwise the output is 1 (TRUE).

Parameters

Reset Type
Monitored

ror Output Test

No Test s | Input 1

Enable reset: If selected this enables the

request to reset each time the mobile :i:;pm
guard/safety gate is activated. Otherwise, 3
enab!ing of the output directly follows the input Em; S
conditions.

Item Description

There are two types of reset: Manual and

Monitored. When Manual is selected the system
only verifies the signal's transition from 0 to 1. If Monitored is selected the double transition
from 0 to 1 and then back to 0 is verified.

MANUAL MONITORED

t2

RESET \ RESET —
t t1 \—

OUTPUT = OUTPUT
t1 > 250ms
t=250ms
t2 =250ms

=» WARNING: If the Manual Reset is active, a consecutive Input have to be used. Example
: Input 1 and Input 2 are used for the fuctional block, then Input 3 have to be used
for the Reset Input.

Output test: This is used to select which test output signals are to be sent to the component
contacts. This additional control permits detection and management of any short-circuits
between the lines. To enable this control, the test output signals must be configured
(@mongst those available).
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Test at start-up: If selected this enables the test at start-up of the external component. This
test is performed by opening the mobile guard or safety gate to run a complete function
test and enable the output. This test is only requested at machine start-up (when the unit
is switched on).

Filter (ms): This is used to filter the signals coming from the external contacts. The filter
can be configured to between 3 and 250 ms and eliminates any bouncing on the contacts.
The length of the filter affects the calculation of the unit's total response time.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: This allows a description of the component's function to be entered. The
text is displayed in the top part of the symbol.

LOCK FEEDBACK

The function block LOCK FEEDBACK verifies the e
lock status of the guard lock device for mobile Input Type
guard or safety gate. In the case where the LOCK FEEDBACK Double NC v
inputs indicate that the guard is locked the Nl ol g Output Test
Output will be 1 (TRUE). Otherwise the output RPN, No Test ] Input 1
|S O (FALSE). No Test s | Input 2
Parameters g
Input type [#]With Simultaneity
- Single NC - Allows connection of P
components with one NC contact; -

- Double NC - Allows connection of St S

components with two NC contacts.
- Double NC/NO - Allows connection of
components with one NO contact and one NC.

Item Description

=» With inactive input (guard unlocked), connect:
- Contact NO to terminal corresponding to IN1
- Contact NC to terminal corresponding to IN2.

Output test: This is used to select which test output signals are to be sent to the component
contacts. This additional control permits detection and management of any short-circuits
between the lines. To enable this control, the test output signals must be configured
(@mongst those available).

Filter (ms): This is used to filter the signals coming from the external contacts. The filter
can be configured to between 3 and 250 ms and eliminates any bouncing on the contacts.
The length of the filter affects the calculation of the unit's total response time.

With Simultaneity: If selected this activates the test to verify concurrent switching of the
sighals coming from the external contacts.

Simultaneity (ms): This is only active if the previous parameter is enabled. It defines the
maximum time (in msecs) between the switching of two different signals from the external
contacts.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: This allows a description of the component's function to be entered. The
text is displayed in the top part of the symbol.

ENABLE (enable key)
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ENABLE function block verifies a manual key o
device Input status. If the key is not turned the e
output is 0 (FALSE). Otherwise the output is 1 Tnput Type
(TRU E) @}”n N Double NO

[#]Manual Reset

1O~ o Reset Ty

Parameters ] T
Input type Qutput Test

- Single NO - Allows connection of
components with one NO contact;

- Double NO - Allows connection of
components with two NO contacts.

Enable reset: If selected this enables the request
to reset each time the command is activated.
Otherwise, enabling of the output directly
follows the input conditions.

There are two types of reset: Manual and
Monitored. When Manual is selected the system
only verifies the signal's transition from 0 to 1.

No Test & | Input 1
No Test & | Input 2

StartUp Test

Filter (ms)
: .

With Contemporangity

Contemporaneity (ms)
w |

-

[“]Enable Out Errar

Item Description

If Monitored is selected the double transition from 0 to 1 and then back to 0O is verified.

=» WARNING: If the Manual Reset is active, a consecutive Input have to be used. Example
 Input 1 and Input 2 are used for the fuctional block, then Input 3 have to be used
for the Reset Input.

MANUAL MON|TORED COMMNECTION EXAMPLE (ONE CONTACT)
t2
ENABLE |
_ T _—
~. | Jweut
RESET \ RESET — ||
t t1 SEL OUT TEST n
OUTPUT OUTPUT
t= 2 5 Oms t ] > 2 5 Oms CONNECTION EXAMPLE (TWO CONTACTS)
t2 = 250mS ENABLE

INPUT n

1 —
I:o o— INPLT {n+1}
LN QUT TEST (n+1)
L

ouT TEST n

Output test: This is used to select which test output signals are to be sent to the component
contacts. This additional control permits detection and management of any short-circuits
between the lines. To enable this control, the test output signals must be configured
(@mongst those available).

Test at start-up: If selected this enables the test at start-up of the external component. This
test is performed by opening and activating the enable key to run a complete function test
and enable the output. This test is only requested at machine start-up (when the unit is
switched on).

Filter (ms): This is used to filter the signals coming from the external contacts. The filter
can be configured to between 3 and 250 ms and eliminates any bouncing on the contacts.
The length of the filter affects the calculation of the unit's total response time.

With Simultaneity: If selected this activates the test to verify concurrent switching of the
signals coming from the external contacts.
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Simultaneity (ms): This is only active if the previous parameter is enabled. It defines the
maximum time (in msecs) between the switching of two different signals from the external
contacts.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: This allows a description of the component's function to be entered. The
text is displayed in the top part of the symbol.

ESPE (optoelectronic safety light curtain / laser scanner)

ESPE function block verifies an optoelectronic 2) Property
safety light curtain (or laser scanner) inputs ESPE
state. If the area protected by the light curtain is [F]Manual Reset
occupied, (light curtain outputs FALSE) the ﬂ] _— Reset Type
output is 0 (FALSE). Otherwise, with the area 17 . Monitored g
clear and outputs to 1 (TRUE) the output is 1 1 ,l,(_'ﬁ- _EEians
(TRU E) Ping, \gf_ F;\ter (ms)

Simultaneity (ms)
Parameters 0 ]
Enable reset: If selected this enables the request oL L S :
to reset each time the area protected by the fiem Description
safety light curtain is occupied. Otherwise,

enabling of the output directly follows the input
conditions.

There are two types of reset: Manual and Monitored. When Manual is selected the system
only verifies the signal's transition from 0 to 1. If Monitored is selected the double transition
from 0 to 1 and then back to 0 is verified.

MANUAL MONITORED
t2
RESET \ RESET —
t t1 ‘—
OUTPUT = OUTPUT
t1 > 250ms
t=250ms
t2 = 250ms

=» WARNING: If the Manual Reset is active, a consecutive Input have to be used. Example:
Input 1 and Input 2 are used for the functional block, then Input 3 have to be used
for the Reset Input.

OUT TEST signals cannot be used in case of safety static output ESPE because the control
is carried out from the ESPE.

Test at start-up: If selected this enables the test at start-up of the safety light curtain. This
test is performed by occupying and clearing the area protected by the safety light curtain
to run a complete function test and enable the output. This test is only requested at
machine start-up (when the unit is switched on).

Filter (ms): This is used to filter the signals coming from the safety light curtain. The filter
can be configured to between 3 and 250 ms and eliminates any bouncing on the contacts.
The length of the filter affects the calculation of the unit's total response time.

Simultaneity (ms). always active. Determines the maximum permissible time (msec)
between switching of the various signals from the external contacts of the device.

Enable Error Out: If selected reports a fault detected by the function block.
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Item description: This allows a description of the component's function to be entered. The
text is displayed in the top part of the symbol.

FOOTSWITCH (safety pedal)

The FOOTSWITCH function block verifies the il
status of the inputs of a safety pedal device. If A
the pedal is not pressed the output is O (FALSE). Double NC v

Otherwise the output is 1 (TRUE).
Parameters

[¥]Manual Reset

Reset Type
Monitored

Qutput Test

Input type:

- Single NC - Allows connection of pedals
with one NC contact

No Test w | Input 1

No Test « | Input 2

- Single NO - Allows connection of pedals [7] startup Test
with one NO contact. Fiter ()

- Double NC - Allows connection of pedals ~ 7
Wlth two NC contacts [#] with Contemporaneity

- Double NC/NO - Allows connection of ‘i%”teml?ma"emmsﬁ
pedals with one NO contact and one NC. -

[¥]Enable Out Error

Item Description

=» With inactive input (block with Output FALSE), connect:
- Contact NO to terminal corresponding to INT
- Contact NC to terminal corresponding to IN2.

English

8540780 - 01/02/2019 - Rev.35 111



english

duelco

SAFETY solutions DUELCO SAFETY CONTROLLER - DSC

Manual reset: If selected this enables the request to reset each time the safety pedal is
activated. Otherwise, enabling of the output directly follows the input conditions.

There are two types of reset: Manual and Monitored. When Manual is selected the system
only verifies the signal's transition from 0 to 1. If Monitored is selected the double transition
from 0 to 1 and then back to 0 is verified.

MANUAL MONITORED CONMECTION EXAMPLE [ONE CONTACT)
t2
~-< FOOTSWICH |
b T |
RESET — \ RESET — 7 o INPUT n
t t1 ‘ [ [ |
Hain
QLT TEST n
OUTPUT =—— OUTPUT
t=250ms t1 > 250ms
t2 = 250ms CONMECTION EXAMPLE (TWOD CONTACTS)
FOCTSWICH
o_—r_c [ | INPUT n
1 —
o o || mPuT (na)
A ] QuT TEST (m+1)
L
| |our tEsT N

=» WARNING: If the Manual Reset is active, a consecutive Input have to be used. Example:
Input 1 and Input 2 are used for the functional block, then Input 3 have to be used
for the Reset Input.

Output test: This is used to select which test output signals are to be sent to the component
contacts. This additional control permits detection and management of any short-circuits
between the lines. To enable this control, the test output signals must be configured
(@mongst those available).

Test at start-up: If selected this enables the test at start-up of the external component. This
test is performed by pressing and releasing the footswitch to run a complete function test
and enable the output. This test is only requested at machine start-up (when the unit is
switched on).

Filter (ms): This is used to filter the signals coming from the external contacts. The filter
can be configured to between 3 and 250 ms and eliminates any bouncing on the contacts.
The length of the filter affects the calculation of the unit's total response time.

With Simultaneity: If selected this activates the test to verify concurrent switching of the
signals coming from the external contacts.

Simultaneity (ms): This is only active if the previous parameter is enabled. It defines the
maximum time (in msecs) between the switching of two different signals from the external
contacts.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: This allows a description of the component's function to be entered. The
text is displayed in the top part of the symbol.
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MOD-SEL (safety selector)
The MOD-SEL function block verifies the status of

» ) Property
OD-5EL

the inputs from a mode selector (up to 4 inputs): MOD-SE

If only one input is 1 (TRUE) the corresponding

output is also 1 (TRUE). In all other cases, and thus — g
when all inputs are 0 (FALSE) or more than one @mv-su Eilter (m
input is 1 (TRUE) all the outputs are 0 (FALSE). ;,:';;/p— E

t*in3 hoer e
Parameters i A 7
Input type:

- Double selector - Allows connection of two-
way mode selectors.

- Triple selector - Allows connection of three-
way mode selectors.

- Quadruple selector - Allows connection of four-way mode selectors.

Filter (ms). This is used to filter the signals coming from the mode selector. The filter can
be configured to between 3 and 250 ms and eliminates any bouncing on the contacts. The
length of the filter affects the calculation of the unit's total response time.

Simultaneity (ms). always active. Determines the maximum permissible time (msec)
between switching of the various signals from the external contacts of the device.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: This allows a description of the component's function to be entered. The
text is displayed in the top part of the symbol.
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PHOTOCELL (safety photocell)

The PHOTOCELL function block verifies the status
of the inputs of an optoelectronic safety
photocell. If the beam of the photocell is
occupied (photocell output FALSE) the output is O
(FALSE). Otherwise with the beam clear and an
output of 1 (TRUE) the output is 1 (TRUE).

Parameters

Manual reset: If selected this enables the request
to reset each time safety photocell is activated.
Otherwise, enabling of the output directly follows
the input conditions.

: PHOTOCELL

TEST

~ | Property
PHOTOCELL

[¥]Manual Reset
Reset Type
Monitored s
Qutput Test

No Test & | Input 1
[#]StartUp Test
Filter (mAs}

3

-

[“]Enable Out Error

Item Description

There are two types of reset: Manual and
Monitored. When Manual is selected the system

only verifies the signal's transition from 0 to 1. If
Monitored is selected the double transition from 0 to 1 and then back to O is verified.

MANUAL MONITORED
2 COMMECTION E¥AMPLE
RESET — RESET — g —
t t1 \ — % —
z ||
OUTPUT OUTPUT | oin [ pur -
t] > 250ms TEST [ |ow 1est
t=250ms )
t2 = 250ms

=» An output test signal is mandatory and can be selected from the 4 possible Test
Output 1 + 4.

=» If the Manual Reset is active, a consecutive Input have to be used. Example: Input 1 is
used for the functional block, then Input 2 have to be used for the Reset Input.

=» The response time of the photocell must be >2ms and <20ms.

Output test: This is used to select which test output are to be sent to the photocell test
input. This additional control permits detection and management of any short-circuits
between the lines. To enable this control, the test output signals must be configured
(@mongst those available).

Test at start-up: If selected this enables the test at start-up of the external component. This
test is performed by occupying and clearing the photocell to run a complete function test
and enable the output. This test is only requested at machine start-up (when the unit is
switched on).

Filter (ms): This is used to filter the signals coming from the external contacts. The filter
can be configured to between 3 and 250 ms and eliminates any bouncing on the contacts.
The length of the filter affects the calculation of the unit's total response time.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: This allows a description of the component's function to be entered. The
text is displayed in the top part of the symbol.
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TWO-HAND (bimanual control)

The TWO HAND function block verifies the ~ ) Property
status of the inputs of a two hand control R
switch. Only if both the press-buttons are Ty
pressed within 500 msec the output is 1 (TRUE). %TW"'"""D
Otherwise the output is 0 (FALSE). i — i
_Q...\‘E,_. ::"t No Test & | Input 1
Input type: B No Test w | Input 2
- Double NO - Allows connection of two-hand
switch with one NO contact for each button [ startup Test
(EN 574 Il A). Filter (ms)
- Quadruple NC-NO - Allows connection of i J
two-hand switch with a double NO/NC [FJEnable Out Error
contact for each button (EN 574 Il C). Ttem Description
=» With inactive input (block with Output
FALSE), connect:
- Contact NO to terminal corresponding to INT

- Contact NC to terminal corresponding to IN2.

Output test: This is used to select which test output signals are to be sent to the component
contacts. This additional control permits detection and management of any short-circuits
between the lines. To enable this control, the test output signals must be configured
(@mongst those available).

Test at start-up: If selected this enables the test at start-up of the external component. This
test is performed by pressing the two buttons (within 500 ms) and releasing them to run a
complete function test and enable the output. This test is only requested at machine start-
up (when the unit is switched on).

Filter (ms). This is used to filter the signals coming from the mode selector. The filter can
be configured to between 3 and 250 ms and eliminates any bouncing on the contacts. The
length of the filter affects the calculation of the unit's total response time.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: This allows a description of the component's function to be entered. The
text is displayed in the top part of the symbol.

NETWORK_IN

(») Property

This functional block implements a Network
connection input interface; it generates an LL1 in NETWORKIN
the OUT output when the line is high, otherwise e
an LLO. (o eg— ||

Parameters

Type of input:
- Single - enables the connection of Signalling outputs of an external M1/M1S unit.
- Double - enables the connection of OSSD outputs of an external M1/M1S unit.

Filter (ms): Enables the filtering of signals from an external M1/M1S unit.
This filter can be set to between 3 and 250ms. The length of the filter affects the calculation
of the unit's total response time.
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=» This input can only be allocated on M1/M1S and can’t be used on expansion modules

=» This input must be used when DSC OSSD outputs are connected to the inputs of a
second downstream DSC or together with the NETWORK operator.

SENSOR
The SENSOR function block verifies the status of
the input of a sensor (not a safety sensor). If the ~) Property
beam of the sensor is occupied (sensor output SENSOR
FALSE) the output is 0 (FALSE). Otherwise, with the [eManal Reset
beam clear and an output of 1 (TRUE) then the Rjg‘ﬁfjv
output is 1 (TRUE). s

R = Output Test
Parameters " : G v Input 1
Manual reset: If selected this enables the request [startup Test
to reset each time the area protected by the Filter (ms)
sensor is occupied. Otherwise, enabling of the > U
output directly follows the input conditions. [ZEnable out Error
There are two types of reset: Manual and Item Description
Monitored. When Manual is selected the system

only verifies the signal's transition from O to 1. If
Monitored is selected the double transition from 0 to 1 and then back to O is verified.

MANUAL MONITORED
t2

RESET — \ RESET
t t ‘

OUTPUT ——— OUTPUT
t1 > 250ms
t=250ms
t2 =250ms

=» WARNING: If the Manual Reset is active, a consecutive Input have to be used. Example:
Input 1 is used for the functional block, then Input 2 have to be used for the Reset
Input.

Output test: This is used to select which test output signals are to be sent to the sensor.
This additional control permits detection and management of any short-circuits between
the lines. To enable this control, the test output signals must be configured (amongst those
available).

Test at start-up: If selected this enables the test at start-up of the sensor. This test is
performed by occupying and clearing the area protected by the sensor to run a complete
function test and enable the output. This test is only requested at machine start-up (when
the unit is switched on).

Filter (ms): This is used to filter the signals coming from the sensor. The filter can be
configured to between 3 and 250 ms and eliminates any bouncing on the contacts. The
length of the filter affects the calculation of the unit's total response time.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: This allows a description of the component's function to be entered. The
text is displayed in the top part of the symbol.

S-MAT (safety mat)
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The S-MAT function block verifies the status of ;
the inputs of a safety mat. If a person stands S
on the mat the output is O (FALSE). Otherwise, ¥ Manual Reset
with the mat clear, the output is 1 (TRUE). e
4 T |"-"|UI1itD?lE|?d v
Parameters 2 R
Manual reset: If selected this enables the — No Test (| Input 1
request to reset each time the mobile No Test ‘v | Input 2
guard_/safety gate is act!vated. Otherwise, []startup Test
enabling of the output directly follows the Filer (ms)
input conditions. 3 ]
There are two types of reset: Manual and [P Enable Ouf Error
Monitored. When Manual is selected the ftem Description
system only verifies the signal's transition from
0 to 1. If Monitored is selected the double
transition from 0 to 1 and then back to O is
verified.
MANUAL MONITORED
2 COMMECTION EXAMPLE
B 5 B =
RESET —— \ RESET — 0 — 5
t t1 ‘_ | =
ossm _INPUTn
OUTPUT — OUTPUT 05502 [ |weur (nen)

=» If the Manual Reset is active, a consecutive Input have to be used. Example: Input 1
and Input 2 are used for the functional block, then Input 3 have to be used for the
Reset Input.

=» Two output test signals are mandatory. Each output OUT TEST can be connected to
only one input S-MAT (it is not allowed parallel connection of 2 inputs).

=» The function block S-MAT cannot be used with 2-wire components and termination
resistance.

Output test: This is used to select which test output signals are to be sent to the s-mat
contact. This additional control permits detection and management of any short-circuits
between the lines. To enable this control, the test output signals must be configured
(@mongst those available). Test signals are mandatory.

Test at start-up: If selected this enables the test at start-up of the external component. This
test is performed by pressing and releasing the safety mat to run a complete function test
and enable the output. This test is only requested at machine start-up (when the unit is
switched on).

Filter (ms): This is used to filter the signals coming from the external contacts. The filter
can be configured to between 3 and 250 ms and eliminates any bouncing on the contacts.
The length of the filter affects the calculation of the unit's total response time.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: This allows a description of the component's function to be entered. The
text is displayed in the top part of the symbol.

SWITCH
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SWITCH function block verifies the input status of i
a pushbutton or switch (NOT SAFETY SWITCHES). SWITCH
If the pushbutton is pressed the output is 1 (TRUE). [Z]Manual Reset
Otherwise, the output is O (FALSE). Fi;set_twp;
Parameters : : output Test
Manual reset: If selected this enables the request OGS | Input 1
to reset each time the device is activated. []Startup Test
Otherwise, enabling of the output directly follows Fiter (ms)
the input conditions. P d
There are two types of reset: Manual and [ZEnable Out Error
Monitored. When Manual is selected the system Trem Description
only verifies the signal's transition from 0 to 1.
If Monitored is selected the double transition from
0 to 1 and then back to 0 is verified.
MANUAL MONITORED
t2
RESET —— RESET —
t t1 \—
OUTPUT ——— OUTPUT
t1 > 250ms
t=250ms t2 = 250ms

=» WARNING: If the Manual Reset is active, a consecutive Input have to be used. Example:
Input 1 is used for the functional block, then Input 2 have to be used for the Reset
Input.

Output test: This is used to select which test output signals are to be sent to the switch.

This additional control permits detection and management of any short-circuits between
the lines. To enable this control, the test output signals must be configured (amongst those
available).

Test at start-up: If selected this enables the test at start-up of the switch. This test is
performed by opening and closing the switch contact to run a complete function test and
enable the output. This test is only requested at machine start-up (when the unit is switched
on).

Filter (ms): This is used to filter the signals coming from the switch. The filter can be
configured to between 3 and 250ms and eliminates any bouncing on the contacts. The
length of the filter affects the calculation of the unit's total response time.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: This allows a description of the component's function to be entered. The
text is displayed in the top part of the symbol.
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ENABLING GRIP SWITCH

The ENABLING GRIP functional block checks the status of

+ | Property

the Inx inputs of an enabling grip. If this is not gripped ENABLING GRIP SWITCH
(position 1) or is gripped completely (position 3), the - loput hpe___
OUTPUT will be O (FALSE). If it is gripped to middle position e (9] Manu Reset

£>In 1

(position 2), the OUTPUT will be 1 (TRUE).
Refer to truth tables at the bottom of the page.

o
S8 YRS | Reset Type

Monitored

L=mn 2

Qutput Test

No Test » | Input 1

=» The ENABLING GRIP functional block requires No Test ] Input 2
that the assigned module has a minimum Firmware No Test ] Input 3
version as Table below: s e

M1 MI802 MI8 MI16 MI12T8 sz.gnomt;ne;ty ms)
1.0 0.4 0.4 0.4 0.0
.\:Eddees;s\s:hon
Parameters i 2 ;

Type of inputs:
- Double NO - Permits connection of an enabling grip lem Description
with 2 NO contacts.

- Double NO+1NC - Permits connection of an
enabling grip switch with 2 NO contacts + 1 NC contact.

Test outputs: Permits selection of the test output signals to be sent to the enabling grip.
This additional control permits detection and management of any short-circuits between
the lines. To enable this control, the test output signals must be configured (amongst those
available).
Power-on test. If selected, enables the power-on test of the external component
(Enabling Grip). To run the test, the device must be gripped and released to carry out a
complete functional check and enable the Output terminal. This control is required only at
machine start-up (power-on of the module).

Simultaneity (ms). always active. Determines the maximum permissible time (ms) between
switching of the various signals from the external contacts of the device.

Filter (ms). Permits filtering of signals from the device control. This filter can be set to
between 3 and 250ms and eliminates any rebounds on the contacts. The duration of the
filter affects calculation of module total response time.

Table mode 1 (device 2NO + 1NC)

POSITION 1: enabling grip fully released

Mode Select POSITION 2: enabling grip pressed to middle position

Mode 1~ POSITION 3: enabling grip fully pressed

1 2 3 Position

t t Input 1 2 3
IN1 0 1 0
IN2 0 1 0

] IN3 1 1 0
ouT 0 1 0
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Table mode 1 (device 2NO + 1NC)
POSITION 1: enabling grip fully released

Modle Select POSITION 2: enabling grip pressed to middle position

[Mode % POSITION 3: enabling grip fully pressed

1 . 3 Position

B t Input 1 Input 1
IN1 0 1 0
IN2 0 1 0
IN3 1 0 0

|_. ouT 0 1 0

Enable Error Out: If selected reports a fault detected by the function block.

Item description: Permits insertion of a descriptive text of the function of the component.
This text will be displayed in the top part of the symbol.

TESTABLE SAFETY DEVICE

The TESTABLE SAFETY DEVICE functional block checks

~ | Property

the status of the Inx inputs of a single or double safety TESTABLE SaceT oevicE
sensor, both NO and NC. Refer to the tables below to TesTaBue sarery ErrTET
check type of sensor and behaviour. A p— S Manus!Reser
Arguea S8 T
(single NC) (single NO) _—
No Test s | Input 1
TESTABLE SAFETY No Test & Input 2

TESTABLE SAFETY

DEVICE [FstartUp Test
Filter (ms)

S
-

With Contemporaneity

Contemporaneity (ms)

10
-

[“]Enable Error Out

Item Description

(double NC-NO)

TESTABLE SAFETY

INT | IN2 | OUT | Simultaneity error * INT | IN2 | OUT | Simultaneity error *
0 0 0 - 0 0 0 X

0 1 0 X 0 1 0 -

1 0 0 X 1 0 1 -

1 1 1 - 1 1 0 X

* Simultaneity error = the maximum time between switching of the
single contacts has been exceeded.

Parameters

Manual Reset: If selected, enables the reset request after each activation of the device.
Otherwise, enabling of the output follows directly the conditions of the inputs. Reset may
be of two types: Manual and Monitored. Selecting the Manual option, only transition of the
signal from 0 to 1 is checked. If Monitored is selected, double transition from 0 to 1 and
return to 0 is checked.
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MANUAL MONITORED
t2
RESET — \ RESET —
t t ‘ —
OUTPUT —— OUTPUT
t1 > 250ms
t=250ms
t2 =250ms

=» WARNING: if Reset is enabled, the input consecutive to those used by the functional
block must be used. For example: If inputs 1 and 2 are used for the functional block,
input 3 must be used for Reset.

Power-on test. If selected, enables the power-on test of the device. This test requires
activation and de-activation of the device in order to run a complete functional check and
enable the Output terminal. This test is required only at machine start-up (power-on of the
module).

Filter (ms): Permits filtering of signals from the device. This filter can be set to between 3
and 250 ms and eliminates any rebounds on the contacts. The duration of the filter affects
calculation of module total response time.

With simultaneity: If selected, activates control of simultaneity between switching of signals
from the device.

Simultaneity (ms): Is active only if the previous parameter is enabled. Determines the
maximum permissible time (msec) between switching of two different signals from the
sensor.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: Permits insertion of a descriptive text of the function of the component.
This text will be displayed in the top part of the symbol.

SOLID STATE DEVICE

The SOLID STATE DEVICE functional block checks the e
status of the Inx inputs. If the inputs are at 24VDC, paD e
the Output will be 1 (TRUE), otherwise the OUTPUT SOLID STATE [ Manual Reset
will be O (FALSE). [T
[¥]startUp Test
Parametel‘s F;I:er{m_s}
Manual Reset: If selected, enables the reset request s.mu|t;eity[m5)
after each safety function activaction. Otherwise, 0 ]
enabling of the output follows directly the [Z]Enable Error Out
conditions of the inputs. Reset may be of two types: Item Description

Manual and Monitored. Selecting the Manual option,
only transition of the signal from 0 to 1 is checked.
If Monitored is selected, double transition from 0 to 1 and return to 0 is checked.
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MANUAL MONITORED
t2
RESET —— \ RESET —
t t1 ‘ —
OUTPUT — OUTPUT
t1 > 250ms
t=250ms
t2 = 250ms

Y& WARNING: if Reset is enabled, the input consecutive to those used by the functional
block must be used. For example: if inputs 1 and 2 are used for the functional block,
input 3 must be used for Reset.

Power-on test: If selected, enables the power-on test of the safety device. This test requires
activation and de-activation of the device in order to run a complete functional check and
enable the Output terminal. This test is required only at machine start-up (power-on of the
module)

Filter (ms): Permits filtering of signals from the safety device. This filter can be set to
between 3 and 250 ms and eliminates any rebounds on the contacts. The duration of the
filter affects calculation of module total response time.

Simultaneity (ms). always active. Determines the maximum permissible time (msec)
between switching of the various signals from the external contacts of the device.

Enable Error Out: If selected reports a fault detected by the function block.

Item description: Permits insertion of a descriptive text of the function of the component.
This text will be displayed in the top part of the symbol.

FIELDBUS INPUT

Element that permits insertion of a non-safety input (~) Property
whose status is modified via the fieldbus.
It is possible to insert a maximum of 32 virtual
inputs with M1S and MBx fw >= 2.0 and 8 with M1

Or MBX fW < 2 0 FIELDBUS INPUT l’:_”:”:_”:_”JZH:’”;lEf

i bit 0 _ 514 13 12 0 9 8
The bit on which status is to be modified must be DDDDDDD[
selected for each. BEAEEELEE
On the fieldbus the states are represented with 4 3130 20 28 27 26 25 22
bytes with M1S and 1 byte with M1. OooOoOoOonoo

(For more detailed information, consult the fieldbus
manual on the DSD CD-ROM,).

4 WARNING: the FIELDBUS INPUT is NOT a safety input.
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LLO-LL1

These allow a predefined logical level to be entered on a component’s

input.

LLO -> logical level 0
LL1 -> logical level 1

~ | Property

[0

% IMPORTANT: LLO and LL1 cannot be used to disable the logical ports in the diagram.

COMMENTS

This allows a description to be entered and placed in
any point of the diagram.

TITLE

~  Property

Automatically adds the name of the manufacturer,
the designer, the project name and the CRC.

Company: Company

User: Name

Project Name: Project

Schematic CRC:
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SPEED CONTROL TYPE FUNCTION BLOCKS

Warning concerning safety

Yk An external error or malfunction deriving from encoder/proximity or its wiring, does
not necessarily involve a change of safety status of the normal output (i.e. “Zero”) of
the function block. Failures or malfunctions of encoder/proximity switch or its wiring
are then recognized by the module, managed and specified via the diagnostic bit on
every function block (“Enable Error Out”).

Yk To ensure the safety features the diagnostic bit has to be used in the configuration
program created by the user to cause a possible deactivation of the outputs if the axis
is working. In absence of encoder/proximity external anomalies, Error bit will be equal
to O (zero).

Yk |n presence of encoder/proximity external anomalies, error_out bit will be equal
to 1 (one):
- Absence of encoder or proximity.
- Absence of one or more wiring from encoder/proximity.
- Absence of encoder power supply (only model with TTL external power supply).
- Error of congruence frequencies between signals from encoder/proximity.

- Phase error between signals from the encoder or duty cycle error of a single phase.

GTAN D STILL

Measuring device

]

Hysteresis (%)

Axis 1 (MV1) [0] q

o=

Zera speed limit (< 80)

Figure 63 - Example of speed control functional block with Error Out enabled
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SPEED CONTROL

The Speed Control function block monitors the speed of a device
generating an output O (FALSE) when the measured speed
exceeds a predetermined threshold. In the case in which the
speed is below the predetermined threshold the output will be 1
(TRUE).

Parameters

Axis type: It defines the type of axis controlled by the device. It
will be Linear in the case of a translation and will be Rotary in the
case of motion around an axis.

Sensor Type:In the event that the previous parameter is Linear,
the Sensor Type defines the type of sensor connected to the
module inputs. It can be Rotary (e.g. shaft encoder) or Linear (e.g.
optical array). This choice allows to define the following
parameters.

Measuring device: It defines the type of sensor(s) used. The
possible choices are:

- Encoder

- Proximity

- Encoder+Proximity

- Proximity1+ Proximity2

- Encoderl+ Encoder2

Enable direction: Enabling this parameter, the DIR output is
enabled on the function block. This output will be 1 (TRUE) when
the axis rotates Counterclockwise and will be 0 (FALSE) when the
axis rotates Clockwise

Direction decision: 1t defines the direction of rotation for which
the set thresholds are made active. The possible choices are:

- Bidirectional

- Clockwise

- Counterclockwise
If Bidirectional is selected, the excess of the set threshold is
detected whether the axis rotates clockwise or counterclockwise.
Selecting Clockwise or Counterclockwise, this is detected only
when the axis rotates in the selected direction.

(Axis 1 (V1) [0]

@ Property

[SPEED CONTROL

|Axis type Sensor Type

" |Measuring device

Encoder + proximity

[] Enable Direction
Direction ision
Biditectional v |

[Thresholds number
One Threshold v i

Measurement

Encoder Resolution (< 10000)
1 | loulse/revolution]

riEaton
[Proximity Resolutien (< 200)
T |(pulsejrevolution]
(Gear Ratie

T |tito100sep 0
Hysteresis (%)

5 i

[Speed 1 (< 1000}

0 ‘[m,"mm]

[He] | Measurement | Verification

0 0

0 0

Example of CLOCKWISE axis rotation

2 threshold settings

Inl
0
1

Threshold no.

Speed 1
Speed 2

Up to 4 threshold settings

Threshold number: 1t allows you to enter the number of In2 . Threshold no.
thresholds for the maximum value of speed. Changing this value 0 0 Speed 1
will increase/decrease the number of thresholds that can be 0 1 Speed 2
entered from a minimum of 1 to a maximum of 8 with M1 fw >= 1 0 Speed 3
4.0 and MVx fw >= 2.0 and 4 with M1 fw <4.0 or M1S or MVx fw 1 1 Speed 4
< 2.0. In the case of thresholds greater than 1, the input pins for
the selection of the specific threshold will appear in the lower
part of the function block.

Up to 8 threshold settings
In3 In2 In1 Threshold no.
0 0 0 Speed 1
0 0 1 Speed 2
0 1 0 Speed 3
0 1 1 Speed 4
1 0 0 Speed 5
1 0 1 Speed 6
1 1 0 Speed 7
1 1 1 Speed 8
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Pitch:If the Axis Type chosen was linear, this field allows you to
enter the sensor pitch to obtain a conversion between sensor
revolutions and distance travelled.

Proximity choice: It allows you to choose the type of proximity ENOPP;?:\,}-;|-e NC
sensor from PNP, NPN, Normally Open (NA) and Normally PNP 3-wire NO
Closed (NC), with 3 or 4 wires. MPN 3-wire NO
NPN 3-wire NC
L. PNP 4-wire NC/NO
(In order to ensure a Performance Level = PLe use a proximity NPN 4-wire NC/NO
switch type PNP NO: ref. “Interleaved proximity -> page 33). PNP/NPN 4-wire NC/NC
PMP/NPN 4-wire NO/MNO

Measurement: Enter in this field the number of pulses/revolution (in the case of rotary sensor) or
pm/pulse (linear sensor) relating to the sensor used

Verification: Enter in this field the number of pulses/revolution (in the case of rotary sensor) or
pum/pulse (linear sensor) relating to the second sensor used.

Gear Ratio: This parameter is active if there are two sensors on the selected axis. This parameter
allows you to enter the ratio between the two sensors. If both sensors are on the same moving
parts, the ratio will be 1 otherwise the number corresponding to the report must be entered. E.g.
there are an encoder and a proximity switch, and the latter is on a moving part that (due to a gear
reduction ratio) rotates at twice the speed of the encoder. Therefore, this value must be set at 2.

Hysteresis (%): It represents the percentage hysteresis value below which the speed change is
filtered. Enter a value other than 1 to avoid continuous switching as the input changes.

Hysteresis (%)
1

—

Speed 1...8: Enter in this field the maximum speed value above which the function block output
(OVER) will be 0 (FALSE). If the measured speed is less than the set value, the function block output
(OVER) will be 1 (TRUE). If M1 fw >= 4.0 and MVx fw >= 2.0 it’s possible to enter the speed value
with the decimal point (not with M1S).

Frequency:It shows the maximum calculated frequency values
fM and fm (decreased by the hysteresis set). If the displayed
value is GREEN, the calculation of frequency gave a positive
result.

If the displayed value is RED, it is necessary to change the

. . . Proximity choice:
parameters given in the following formulas.

KEY:

1. Rotary axis, rotary sensor. The frequency obtained is: f = frequency

Rpm = rotational speed

rpmfrev/min] o solution[pulses/rev] Resolution = measurement
60 P Speed = linear speed

Pitch = sensor pitch

f[Hz] =

2. Linear axis, rotary sensor. The frequency obtained is:

1 k
fIHz] = P eed[r.n/mln] 1000 * Re solution[pulses/rev]
60 * pitchfmm/rev]

3. Linear axis, linear sensor. The frequency obtained is:

%
f[Hz] = speed[r.nm/s] 1000
Resolution[ um/pulse]

4. Hysteresis. To be changed only if: fM=green; fm=red
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WINDOW SPEED CONTROL
The Window Speed Control function block monitors the speed e

of a device, generating the Zero to 1 (TRUE) output when the
speed is within a prefixed range.

Parameters

Axis type: It defines the type of axis controlled by the device. It
will be Linear in the case of a translation and will be Rotary in the
case of motion around an axis.

Sensor Type:In the event that the previous parameter is Linear,
the Sensor Type defines the type of sensor connected to the
module inputs. It can be Rotary (e.g. shaft encoder) or Linear (e.g.
optical array). This choice allows to define the following
parameters.

Measuring device: It defines the type of sensor(s) used. The
possible choices are:

- Encoder

- Proximity

- Encoder+Proximity

- Proximity1+ Proximity2

- Encoder1+ Encoder?2

Pitch:If the Axis Type chosen was linear, this field allows you to
enter the sensor pitch to obtain a conversion between sensor
revolutions and distance travelled.

Proximity choice: It allows you to choose the type of proximity
sensor from PNP, NPN, Normally Open (NA) and Normally Closed
(NC), with 3 or 4 wires.

(In order to ensure a Performance Level = PLe use a proximity
switch type PNP NO: ref. “Interleaved proximity -> page 33).

Measurement: Enter in this field the number of
pulses/revolution (in the case of rotary sensor) or pm/pulse
(linear sensor) relating to the sensor used.

Verification: Enter in this field the number of pulses/revolution
(in the case of rotary sensor) or um/pulse (linear sensor) relating
to the second sensor used.

(s 1 (MV2) [0]

Ne Proxy

PNP 3-wire NC

PMP 3-wire NO

NPN 3-wire NO

NPN 3-wire NC

PMP 4-wire NC/NO

NPN 4-wire NC/MNO
PNE/NPN 4-wire NC/NC
PNE/NPEN 4-wire NO/MNO

Proximity choice
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Gear Ratio: This parameter is active if there are two sensors on the selected axis. This parameter
allows you to enter the ratio between the two sensors. If both sensors are on the same moving
parts, the ratio will be 1 otherwise the number corresponding to the report must be entered. E.g.
there are an encoder and a proximity switch, and the latter is on a moving part that (due to a gear
reduction ratio) rotates at twice the speed of the encoder. Therefore, this value must be set at 2.

Hysteresis (%): It represents the percentage hysteresis value below which the speed change is
filtered. Enter a value other than 1 to avoid continuous switching as the input changes.

Hysteresis (%6)
1

—

High speed:

Enter in this field the maximum speed value above which the output of the function block
(WINDOW) will be 0 (FALSE). If the measured speed is less than the set value, the output (WINDOW)
of the function block will be 1 (TRUE). If M1 fw >= 4.0 and MVx fw >= 2.0 it’s possible to enter the
speed value with the decimal point (not with M1S).

Low speed:

Enter in this field the minimum speed value below which the output of the function block
(WINDOW) will be 0 (FALSE). If the measured speed is more than the set value, the output (WINDOW)
of the function block will be 1 (TRUE). If M1 fw >= 4.0 and MVx fw >= 2.0 it’s possible to enter the
speed value with the decimal point (not with M1S).

Frequency:It shows the maximum calculated frequency values
fM and fm (decreased by the hysteresis set). If the displayed
value is GREEN, the calculation of frequency gave a positive
result.

If the displayed value is RED, it is necessary to change the
parameters given in the following formulas.

1. Rotary axis, rotary sensor. The frequency obtained is: CEY

rpm[rev/min]

f[Hz] = -

* Resolution[pulses/rev] f = frequency
Rpm = rotational speed
Resolution = measurement

2. Linear axis, rotary sensor. The frequency obtained is: Speed = linear speed
Pitch = sensor pitch
_ speed[m/min]*1000 p
60 * pitch[mm/rev]

JS1Hz]

* Re solution[pulses/rev]

3. Linear axis, linear sensor. The frequency obtained is:

*
£[Hz] = speed[r.nm/s] 1000
Resolution[pm/pulse]

4. Hysteresis. To be changed only if: fM=green; fm=red
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STAND STILL
The StandStill function block monitors the speed of a device, e

generating the Zero to 1 (TRUE) output when the speed is lower
than a selected value.

Parameters

Axis type: It defines the type of axis controlled by the device.
It will be Linear in the case of a translation and will be Rotary
in the case of motion around an axis.

Sensor Type: In the event that the previous parameter is
Linear, the Sensor Type defines the type of sensor connected
to the module inputs. It can be Rotary (e.g. shaft encoder) or
Linear (e.g. optical array). This choice allows to define the
following parameters.

Measuring device: It defines the type of sensor(s) used. The
possible choices are:

- Encoder

- Proximity

- Encoder+Proximity

- Proximity1+ Proximity2

- Encoder1+ Encoder2

Pitch: If the Axis Type chosen was linear, this field allows you
to enter the sensor pitch to obtain a conversion between
sensor revolutions and distance travelled.

Proximity choice: It allows you to choose the type of proximity
sensor from PNP, NPN, Normally Open (NA) and Normally Closed
(NC), with 3 or 4 wires.

(In order to ensure a Performance Level = PLe use a proximity
switch type PNP NO: ref. “Interleaved proximity -> page 25).

[Axis 1 (MV2) [0]

STAND STIL

=| 0167 0,167

fn=|0159 | 0150

No Proxy

PNP 3-wire NC

PNP 3-wire NO

NPN 3-wire NO

NPN 3-wire NC

PNP 4-wire NC/NO

NPN 4-wire NC/NO
PMNE/NPN 4-wire NC/NC
PNE/NPN 4-wire NO/NO

Proximity choice

Measurement: Enter in this field the number of pulses/revolution (in the case of rotary sensor) or

pum/pulse (linear sensor) relating to the sensor used

Verification: Enter in this field the number of pulses/revolution (in the case of rotary sensor) or

um/pulse (linear sensor) relating to the second sensor used.

Gear Ratio: This parameter is active if there are two sensors on the selected axis. This parameter
allows you to enter the ratio between the two sensors. If both sensors are on the same moving
parts, the ratio will be 1 otherwise the number corresponding to the report must be entered. E.g.
there are an encoder and a proximity switch, and the latter is on a moving part that (due to a gear
reduction ratio) rotates at twice the speed of the encoder. Therefore, this value must be set at 2.

Hysteresis (%): It represents the percentage hysteresis value below which the speed change is
filtered. Enter a value other than 1 to avoid continuous switching as the input changes.

Hysteresis (%6)
1

—
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Zero speed limit:

Enter in this field the maximum speed value above which the
output of the function block (ZERO) will be 0 (FALSE). If the
measured speed is less than the set value, the output (ZERO)
of the function block will be 1 (TRUE).

Frequency zero speed: It shows the maximum calculated
frequency values fM and fm (decreased by the hysteresis set).
If the displayed value is GREEN, the calculation of frequency
gave a positive result.

If the displayed value is RED, it is necessary to change the
parameters given in the following formulas.

1. Rotary axis, rotary sensor. The frequency obtained is:

rev/min]

f[iz] = 2L =

* Resolution[pulses/rev]

2. Linear axis, rotary sensor. The frequency obtained is:

fIHZ] = speed[m/min]*1000

* Re solution[pulses/rev]
60 * pitchf[mm/rev]

3. Linear axis, linear sensor. The frequency obtained is:

speed[mm/s]* 1000

f[Hz] =
[He] Resolution[um/pulse]

4. Hysteresis. To be changed only if: fM=green; fm=red

KEY:

f = frequency

Rpm = rotational speed
Resolution = measurement
Speed = linear speed

Pitch = sensor pitch
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STAND STILL AND SPEED CONTROL

The StandStill and Speed Control function block monitors
the speed of a device, generating the Zero to 1 (TRUE) output
when the speed is lower than a selected value. In addition,
it generates the Over = 0 (FALSE) output if the measured
speed exceeds a predetermined threshold.

Parameters

Axis type: It defines the type of axis controlled by the
device. It will be Linear in the case of a translation and will
be Rotary in the case of motion around an axis.

Sensor Type: In the event that the previous parameter is
Linear, the Sensor Type defines the type of sensor connected
to the module inputs. It can be Rotary (e.g. shaft encoder)
or Linear (e.g. optical array). This choice allows to define the
following parameters.

Measuring device: It defines the type of sensor(s) used. The
possible choices are:

- Encoder

- Proximity

- Encoder+Proximity

- Proximity1+ Proximity2

- Encoderl+ Encoder2

Enable direction:Enabling this parameter, the DIR output is
enabled on the function block. This output will be 1 (TRUE)
when the axis rotates Counterclockwise and will be O (FALSE)
when the axis rotates Clockwise.

Direction decision: It defines the direction of rotation for
which the set thresholds are made active. The possible
choices are:

- Bidirectional

- Clockwise

- Counterclockwise
If Bidirectional is selected, the excess of the set threshold is
detected whether the axis rotates clockwise or
counterclockwise. Selecting Clockwise or Counterclockwise,
this is detected only when the axis rotates in the selected
direction.

Threshold number: It allows you to enter the number of

Axis 1 (MV2) [0] =t 5

Example of CLOCKWISE axis rotation

2 threshold settings

Inl1 Threshold no.
0 Speed 1
1 Speed 2

Up to 4 threshold settings

thresholds for the maximum value of speed. Changing this In2 In1 Threshold no.
value will increase/decrease the number of thresholds that 0 0 Speed 1
can be entered from a minimum of 1 to a maximum of 8 0 1 Speed 2
with M1 fw >= 4.0 and MVx fw >= 2.0 and 4 with M1 fw <4.0 1 0 Speed 3
or M1S or MVx fw < 2.0. In the case of thresholds greater 1 1 Speed 4
than 1, the input pins for the selection of the specific
threshold will appear in the lower part of the function block.
Up to 8 threshold settings

In3 In2 In1 Threshold no.

0 0 0 Speed 1

0 0 1 Speed 2

0 1 0 Speed 3

0 1 1 Speed 4

1 0 0 Speed 5

1 0 1 Speed 6

1 1 0 Speed 7

1 1 1 Speed 8
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Pitch:If the Axis Type chosen was linear, this field allows you to enter the sensor pitch to obtain
a conversion between sensor revolutions and distance travelled.

Proximity choice: It allows you to choose the type of proximity Db o e
sensor from PNP, NPN, Normally Open (NA) and Normally Closed PNP 3-wire NO

. . MNPN 3-wire NO
(NC), with 3 or 4 wires. NPN 3-wire NC

PNP 4-wire NC/NO
. . NPN 4-wire NC/NO
(In order to ensure a Performance Level = PlLe use a proximity PNP,INI;T\Jri-wir{e NC/NC

switch type PNP NO: ref. “Interleaved proximity -> page 33). PNP/NPN 4-wire NO/NO

Proximity choice:

Measurement: Enter in this field the number of pulses/revolution (in the case of rotary sensor) or
pm/pulse (linear sensor) relating to the sensor used

Verification: Enter in this field the number of pulses/revolution (in the case of rotary sensor) or
pm/pulse (linear sensor) relating to the second sensor used.

Gear Ratio: This parameter is active if there are two sensors on the selected axis. This parameter
allows you to enter the ratio between the two sensors. If both sensors are on the same moving
parts, the ratio will be 1 otherwise the number corresponding to the report must be entered. E.g.
there are an encoder and a proximity switch, and the latter is on a moving part that (due to a gear
reduction ratio) rotates at twice the speed of the encoder. Therefore, this value must be set at 2.

Hysteresis (%): It represents the percentage hysteresis value below which the speed change is
filtered. Enter a value other than 1 to avoid continuous switching as the input changes.

Hysteresis (%)
1

—

Zero speed limit:

Enter in this field the maximum speed value above which the output of the function block (ZERO)
will be O (FALSE). If the measured speed is less than the set value, the output (ZERO) of the function
block will be 1 (TRUE).

Speed 1...8: Enter in this field the maximum speed value above which the function block output
(OVER) will be 0 (FALSE). If the measured speed is less than the set value, the function block output
(OVER) will be 1 (TRUE). ). If M1 fw >= 4.0 and MVx fw >= 2.0 it’s possible to enter the speed value
with the decimal point (not with M1S).

132 8540780 - 01/02/2019 - Rev.35



DUELCO SAFETY CONTROLLER - DSC

duelco

SAFETY solutions

Frequency zero speed/Frequencyl/ Frequency?2: It shows
the maximum calculated frequency values fM and fm
(decreased by the hysteresis set). If the displayed value is
GREEN, the calculation of frequency gave a positive result.

If the displayed value is RED, it is necessary to change the
parameters given in the following formulas.

1. Rotary axis, rotary sensor. The frequency obtained is:

rpm[rev/min]

f[Hz] = 5

* Resolution[pulses/rev]

2. Linear axis, rotary sensor. The frequency obtained is:

_ speed[m/min]*1000

H
SHZ)= =005 pitchmmirev]

* Re solution[pulses/rev]

3. Linear axis, linear sensor. The frequency obtained is:

k
£[Hz] = speed[r.nm/s] 1000
Resolution[ um/pulse]

4. Hysteresis. To be changed only if: fM=green; fm=red

KEY:

f = frequency

Rpm = rotational speed
Resolution = measurement
Speed = linear speed

Pitch = sensor pitch

8540780 - 01/02/2019 - Rev.35
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OPERATOR FUNCTION BLOCKS

All the input of these operators could be inverted (logical NOT). It could be done clicking
with the right mouse key on the input to be inverted. A little circle will be showed on the

inverted input. To cancel the inversion, simply click another time on the same input pin.
=» The maximum number of functional blocks is 64 with M1 or 128 with M1S.
LOGICAL OPERATORS
AND
Logical AND returns an output of 1 (TRUE) if all
the inputs are 1 (TRUE). ) Property
AND
in T In< | Out 9 & [nputs number
m e | O g o
1 0 0 0
0 1 0 0
1 1 0 0
0 0 1 0
1 0 1 0
0 1 1 0
1 1 1 1
Parameters
Number of inputs: this is used to set between 2 and 8 inputs.
NAND
Logical NAND returns an output of O (FALSE) if
all the inputs are 1 (TRUE). ~ Property
NAND
Ini | In2 | Inx | Out 2 + [nputs number
0 0 0 ] m Output
1 0 0 1 -1In2
0 1 0 1
1 1 0 1
0 0 1 1
1 0 1 1
0 1 1 1
1 1 1 0
Parameters
Number of inputs: this is used to set between 2 and 8 inputs.
NOT
Logical NOT inverts the logical status of the ek
input. NOT
0 1
1 0
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OR

Logical OR returns an output of 1 (TRUE) if at ~ ) Property

least one of the inputs is 1 (TRUE). OR

2 & [nputs number

Ini | In2 | Inx | Out » Qutput
0 0 0 0 m

1 0 0 1

0 1 0 1

1 1 0 1

0 0 1 1

1 0 1 1

0 1 1 1

1 1 1 1
Parameters

Number of inputs: this is used to set between 2 and 8 inputs.

NOR
Logical NOR returns an output of O (FALSE) if at
least one of the inputs is 1 (TRUE). NBRProperty
In In In Out 2 & [nputs number
1 2 X
0 0 0 1 Cutput
1 0 0 0
0 1 0 0
1 1 0 0
0 0 1 0
1 0 1 0
0 1 1 0
1 1 1 0
Parameters

Number of inputs: this is used to set between 2 and 8 inputs.

XOR

Logical XOR returns an output O (FALSE) if the

input's number at 1 (TRUE) is even or the inputs ~ | Property
are all O (FALSE). XOR

2 & Inputs number

N
—

m weLt
5 1

- =O|=O|=O|3
| — | — — =
OOOOx

~*
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Parameters

Number of inputs: this is used to set between 2 and 8 inputs.

XNOR
Logical XNOR returns an output 1 (TRUE) if the
input's number at 1 (TRUE) is even or the inputs _ _ K;DRP“"““
are all 0 (FALSE) Ind Output '2  Number of Inputs
In1 | In2 | Inx | Out
0 0 0 1
1 0 0 0
0 1 0 0
1 1 0 1
0 0 1 0
1 0 1 1
0 1 1 1
1 1 1 0
Parameters

Number of inputs: this is used to set between 2 and 8 inputs.
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LOGICAL MACRO

@Prnperty
This operator enables the grouping together of two or LOGICAL MACRO
three logic gates. Input Logic?
A maximum of 8 inputs is foreseen. et
The result of the first two operators converges into a nputL
third operator, the result of which is the OUTPUT.

ect log
Parameters 4L
O ect g
Logic inputs 1, 2: enables the selection of the number of 8
logic inputs (from 1 to 7). oo
s

wn | M If one of the Logic Inputs equals "1", the corresponding logic is
disabled and the input is directly connected to the end logic
(refer to diagram opposite for example).

Select Logic 1, 2, 3: enables the selection of one of the following types of operator:
AND, NAND, OR, NOR, XOR, XNOR, SR Flip-Flop (the latter only for logic 3).

Disable OUT: If selected, it deactivates the main output allowing to use only logics 1 and/or 2
enabling their respective outputs

Enable (OUTI1, OUT2): If selected, it activates an output with the result of logics 1 and/or 2.

MULTIPLEXER

Logical MULTIPLEXER forwards the signal of the e i

inputs to the output according to the Sel o

selection. If the SEL1+SEL4 have only one bit oo
MULTIPLEXER IR LTI g

set, the selected Inn is connected to the
Output. If the SEL inputs are:

- more than one = 1 (TRUE)

- none = 1 (TRUE)

the output is set to 0 (FALSE) independently
from the In n values.

utput

Parameters

Number of inputs: this is used to set between 2 and 4 inputs.
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DIGITAL COMPARATOR (M1S only)

The digital comparator allows to compare (in
binary format) a group of signals with a
constant or two groups of signals to each
other

Comparison with constant

In this case the Signal Comparator check must
not be activated.

The DIGITAL COMPARATOR block allows to
compare a series of input signals (from 2 to a
maximum of 8) with a integer constant that
can vary from 0 to 255.

DIGITAL COMPARATOR

Input In1 is the LSB (least significant bit) while input In8 (or less if the number of inputs
selected is less than 8) is the MSB (most significant bit).

Example of operator with 8 inputs:

Example of operator with 5 inputs:

In1 - 0 InT - 0

In2 — 1 In2 — 1

In3 — 1 In3 -0

In4 - 0 In4 — 1

In5 — 1 In5 — 1

In6 - 0

In7 — 0 Decimal value equal to 26.
In8 — 1

Decimal value equal to 150.

Among the various operations that can be used are:

< Lower The OUT output will be 1 (TRUE) as long as the input value is less than
the decimal value set as constant. The OUT output will be set to O (FALSE) when the
input value is higher than or equal to the decimal value set as constant.

>= Higher or equal The OUT output will be 1 (TRUE) as long as the input value is
higher than or equal to the decimal value set as constant. The OUT output will be
set to 0 (FALSE) when the input value is lower than the decimal value set as constant.
> Higher The OUT output will be T (TRUE) as long as the input value is higher than
the decimal value set as constant. The OUT output will be set to 0 (FALSE) when the
input value is lower than or equal to the decimal value set as constant.

<= Lower or equal The OUT output will be 1 (TRUE) as long as the input value is
lower than or equal to the decimal value set as constant. The OUT output will be set
to O (FALSE) when the input value is higher than the decimal value set as constant.
= Equal The OUT output will be T (TRUE) as long as the input value is equal to the
decimal value set as constant. The OUT output will be set to O (FALSE) when the
input value is different from the decimal value set as constant.

I= Different The OUT output will be 1 (TRUE) as long as the input value is different
from the decimal value set as constant. The OUT output will be set to 0 (FALSE) when
the input value is equal to the decimal value set as constant.

138
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Signal comparison

Signal comparison: Selecting this item will (») Property

allow the DIGITAL COMPARATOR operator DIGITAL COMPARATCR
to compare the first four A inputs — s a——

(InT_A...In4_A) with the second four B
inputs (In1_B...In4_B).

Depending on the value of the inputs and
the operation selected, the following results
will be obtained:

< Lower: The OUT output will be
1 (TRUE) as long as the value of A
inputs is lower than the value of B inputs. The OUT output will be set to 0 (FALSE)
when the value of A inputs is higher than or equal to the value of B inputs.

>= Higher or equal: The OUT output will be 1 (TRUE) as long as the value of A
inputs is higher than or equal to the value of B inputs. The OUT output will be set to
0 (FALSE) when the value of A inputs is lower than the value of B inputs.

> Higher: The OUT output will be 1T (TRUE) as long as the value of A inputs is
higher than the value of B inputs. The OUT output will be set to 0 (FALSE) when the
value of A inputs is lower than or equal to the value of B inputs.

<= Lower or equal: The OUT output will be 1 (TRUE) as long as the value of A inputs
is lower than or equal to the value of B inputs. The OUT output will be set to 0 (FALSE)
when the value of A inputs is higher than the value of B inputs.

= Equal: The OUT output will be 1 (TRUE) as long as the value of A inputs is equal
to the value of B inputs. The OUT output will be set to 0 (FALSE) when the value of A
inputs is different from the value of B inputs.

I= Different: The OUT output will be 1 (TRUE) as long as the value of A inputs is
different from the value of B inputs. The OUT output will be set to 0 (FALSE) when

the value of A inputs is equal to the value of B inputs.
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MEMORY OPERATORS

MEMORY operators can be used if you decide to save any data (TRUE or FALSE) from other
project components.

Status changes are performed according to the truth tables shown for each operator.
D FLIP FLOP (max number = 16 with M1, 32 with M1S)

The D FLIP FLOP operator saves the previously
set status on output Q according to the # ) Property
following truth table. D FLP-FLOP
o= Enable Preset
Preiset C|gal‘ (g(k ')3 ? e [#] Enable Clear
0 1 X X 0
1 1 X X 0
0 0 L X | Keep memory
0 0 Rising edge | 1 1
0 0 Rising edge | 0 0
Parameters
Preset: If selected enables output Q to be set to 1 (TRUE).
Clear: If selected enables the saving process to be reset.
T FLIP FLOP (max number = 16 with M1, 32 with M1S)
This operator switches the Q output at each rising (=) Proprieta
edge of the T input (Toggle). B
Parameters T FLIP-FLOP .

English

>T

Enable Clear: If selected enables the saving process
to be reset.

SR FLIP FLOP

SR FLIP FLOP operator brings output Q (») Property
at 1 with Set, 0 with Reset. SR FLIP-FLOP
See the following truth table.

SR FLIF-FLOF Store Cutpout status
[15et M
SET | RESET Q
0 0 Keep memory =
0 1 0
1 0 1
1 1 0
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Parameters

Store output status: If selected, it stores the output status of the Flip-flop in non-volatile
memory every time it is changed. When the system is turned on, the last stored value is
restored.

It is possible to have up to 8 Flip-Flops with output status storage that will be
distinguishable by an 'M".

=» Some limitations to the use of this storage. The maximum time required for a single
storage is estimated at 50ms and the maximum number of possible storages is set at
100000.

=» The total number of storages must not exceed the set limit, otherwise the operational
life of the product will be reduced, and the frequency of such storages must be
sufficiently low to enable them to be stored safely.

USER RESTART MANUAL
(max number = 16 with M1, 32 with M1S with other RESTART operators)

The USER RESTART MANUAL operator saves (#) Property
the restart signal according to the following USER RESTART MANUAL
truth table. USER RESTART Enable Clea
MAMUAL J
B in Restart Request

Clear Restart In Q Restart Request Type 1 Restart Request Type 2*
1 X X 0 0 1
X X 0 0 1
Blinking
0 0 1 | Keep Memory 1 1Hz
0 Rising Edge | 1 1 0 0
Parameters

Clear enable: If selected, enables an input to reset the memorization.

Restart request terty-MS): If selected, it enables an output that can be used to signal the
possibility of performing the Restart. The behaviour can be of type 1 or type 2 (type 2 only

with M1S) as represented in the truth table.

*This output uses a system timer
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USER RESTART MONITORED
(max number = 16 with M1, 32 with M1S with other RESTART operators)

The USER RESTART MONITORED operator is used
to save the restart signal according to the USER RESTAF
following truth table. in

-

USER RESTART

Clear Restart In Q Restart Request Type 1 Restart Request Type 2*
1 X X 0 0 1
X X 0 0 0 1
0 0 1 Keep Memory 1 Blinking THz
0 1 1 1 0 0
Parameters

Clear enable: If selected, enables an input to reset the memorization.

Restart request terty-MS): If selected, it enables an output that can be used to signal the
possibility of performing the Restart. The behaviour can be of type 1 or type 2 (type 2 only
with M1S) as represented in the truth table.

*This output uses a system timer

MACRO RESTART MANUAL
(max number = 16 with M1, 32 with M1S with other RESTART operators)

The MACRO RESTART MANUAL operator is used to () Property
combine a logic gate chosen by the user with the PEEAS RS LUEL
Restart Manual functional block ("USER RESTART nput Logic
MANUAL") in accordance with the following truth table. A~
MACRO RESTART :."‘: w
Restart Input Restart
Cley Logic Out | Logic Out T Request Restart
1 X X 0 0
X X 0 0 0 , L
0 0 1 Keep 1 et Log
memory o -
Rising
0 edge 1 1 0 .
[ Ensole ©
Parameters Restart Feaue

Input Logic: enables the selection of the number of logic inputs (from 1 to 7). Selecting 1
the logic will not be considered.

Select Logic: enables the selection of one of the following types of operator:
AND, NAND, OR, NOR, XOR, XNOR.

(Restart) Input Logic: enables the selection of the number of inputs for restart logic (from
1 to 7). If you select 1 the logic will not be considered.
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Select (Restart) Logic: enables the selection of one of the following types of operator for
restart logic: AND, NAND, OR, NOR, XOR, XNOR.

Enable Clear: If selected, enables an input to reset the memorization.

Enable Out: If selected activates an output with the result of the calculation done by the
input logic.

Restart request terty-MS): If selected, it enables an output that can be used to signal the
possibility of performing the Restart. The behaviour is represented in the truth table.

MACRO RESTART MONITORED
(max number = 16 with M1, 32 with M1S with other RESTART operators)

The MACRO RESTART MONITORED operator is used © T
to combine a logic gate chosen by the user with the R
Restart Manual functional block ("USER RESTART nestege
MONITORED") in accordance with the following

MACRO RESTART

truth table. . =
Input
Restart L Restart Restart
Clear Logic Out ng'c O Request = t Logic
ut L.
1 X X 0 0 - .
X X 0 0 0 :=_“5:“:_:;:
Keep SN DR
° ° ! memory ] Enable Clear
0 I 1 1 0 Enable Qut
Restart Reguest
Parameters

Logic Inputs: enables the selection of the number of logic inputs (from 1 to 7). If the
operator selects 1 the logic will not be considered.

Select Input Logic: enables the selection of one of the following types of operator:
AND, NAND, OR, NOR, XOR, XNOR.

Restart Inputs (M1S only). enables the selection of the number of inputs for restart logic
(from 1 to 7). If you select 1 the logic will not be considered.

Select Restart Logic tM+S—enty>: enables the selection of one of the following types of
operator for restart logic: AND, NAND, OR, NOR, XOR, XNOR.

Enable Clear: If selected, enables an input to reset the memorization.

Enable Out: If selected activates an output with the result of the calculation done by the
input logic.

Restart request (M1S only): If selected, it enables an output that can be used to signal the
possibility of performing the Restart. The behaviour is represented in the truth table.
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PRE-RESET (M1S only) (max number = 32 with other RESTART operators)

The PRE-RESET operator can be used when (») Property
there is no possibility of having a single reset Fre-fesat

button in a position from which a complete
visibility of the hazardous area is available. In
this case it is necessary to use a Pre-reset

Pre-Reset

In Gs

[ prefeet [ it Time [Gs+120s]
button inside the danger zone (at a point where . = .
there is complete visibility of the zone) and a - —
second actual Reset button outside the ] Blociing mandzton

dangerous zone. 2 g ccing aumier
For each of the two Prereset and Reset inputs,
the transition 0-1-0 is always considered; in
order to be considered valid, the latter must
take place in a time between 500 ms and 5 s.

Parametri

Time: The external reset is operative if pressed within a preset time configurable by the
user in the range 6+120s

Blocking Mandatory: If selected, it will be necessary to insert in the box a number
corresponding to the number of blockings (or interruptions). The system will verify that
from the transition of the PreReset signal to the transition of the Reset signal, there is not
a number of blockings (transition 1-0 of the In signal) higher than the maximum number
set but still higher than 0.

Reset Request: Enabling this item will make available an output from this operator. This
signal is 1 from the PreReset signal transition to the end of the allowable time or to the
next Reset signal transition.

Enable Clear: If selected, enables an input to reset the memorization.
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GUARD LOCK OPERATORS (max number = 4 with M1, 8 with M1S)

GUARD LOCK

@ Property

GUARD LOCK

GUARD LOCK

The “GUARD LOCK?” operator is designed to
control locking/unlocking of an
ELECTROMECHANICAL GUARD LOCK in a
variety of operating contexts.

ockOut

rorOut

ROOW g¢ g

Description of "GUARD LOCK" operator inputs/outputs

“Lock_fbk"” input

The “Lock_fbk” input is used to detect the status (feedback) of the electromagnet that
unlocks/locks the guard lock.

Electromechanical guard locks are unlocked/locked via an electric control that
energises/de-energises an electromagnet. Its status (energised/de-energised) is indicated
by appropriate contacts. For example, the status of the electromagnet may be indicated by
a normally open contact that is closed when the electromagnet is energised, as in the case
shown in Figure 64.

,,
1)
1)
-
4]

o

3 Electromagnet status:
) De-energized

Electromagnet status:
Energized

I S S |

A AN

Input Input
Module Module
on oN
com com
o G

1 2 1
STATUS STATUS

duelco duelco

PLE¥ [EH 69 M)

Figure 64 - Example of feedback of the status of the electromagnet of a guard lock. The signal
received by the module is processed by the "Guard Lock" operator.
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“Gate” input

When the “Gate” input is selected, it detects the status (feedback) of the door/gate
connected to the guard lock.

The status of the door/gate (GATE) is detected using specific contacts. For example, the
status of the door/gate may be indicated by a normally open contact that is closed when
the door/gate is closed, as in the case in Figure 65.

,.,
]
&
1]
[

o] [

\\h Door/Gate open . Door/Gate closed
ralralalra
— 777 Input ] Input
Module Module
?:l HJ;‘ - L ]
k& ¥
o 5
m.l 3 “1 2
3 a4 . .
L) 1]
7 ]
17 B
[ i
ok b
s:::" stans o
duelco duelco
SIS LEwIEw] HEICITD

Figure 65 - Example of feedback of the status of a door/gate connected to the guard lock. The
signal received by the module is processed by the "Guard Lock" operator.

“Unlock_cmd” input

The “Unlock_cmd” input detects the command sent by the user to lock or unlock the guard
lock. In detail:

» Request to unlock: the Unlock_cmd signal must be set to LL1
> Request to lock: the Unlock_cmd signal must be set to LLO

The command signal may be sent via a key, for example.

“Output” out

This signal indicates the information shown in the table below, depending on its value.

Value Meaning
e Door/Gate closed
Output LLI e Guard lock locked
Output LLO e User request to unlock the guard lock

e Error condition
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“LockOut” output

This signal controls the guard lock electromagnet and can assume LLO and LL1 value.

“ErrorOut” output

If enabled, when this signal is set to LL1 it indicates an error in the control of the guard
lock. It is set to LLO when no errors have occurred.

Operation: general description

The “Guard Lock” operator analyses consistency between the status of the “Unlock_cmd”
signal, the status of a door/gate (E-GATE), if present, via the “Gate” signal, and the status
of the electromagnet via the “Lock_fbk” signal. The main output, “Output”, is LLT (TRUE)
when the guard lock is closed and locked.

Operation in the "no Gate” mode

@ Property

In this case, the user must select the “Gate not GUARD LOCK
present” parameter.

The Lock_Fbk input must always be connected to a
“LOCK FEEDBACK” input element (see the LOCK GUARD LOCK
FEEDBACK section on page 108) that verifies the
status of the guard lock electromagnet.

utput

bckOut | - -

Feedback Time ()
0.01
The UnLock_cmd input can be connected freely in o
the diagram and determines the request to unlock an S
the guard lock (when set to LLT). —— "
I-Eaze not present I
The Output signal is LL1 (TRUE) if the safety guard (L] Enable Error Out

is locked. When an unlock command is applied to the UnLock_cmd input, the Output signal
is set to LLO and the guard lock is unlocked via the LockOut signal.

The Output signal can also be set to LLO (FALSE) when error conditions are present.
(e.g. Feedback Time exceeding the maximum allowed, etc.).

When the Unlock_cmd signal is detected, the LockOut signal unlocks the guard lock after
the UnLock Time, a parameter that can be defined by the user.

The time after which the electromagnet is activated depends entirely on the
technical/physical characteristics of the specific device and may therefore vary according
to the type of guard lock used. Thus, since the LockOut signal controls the activation of
this device, the status of the Lock_Fbk feedback signal will change at different times,
depending on the type of guard lock. This variability can be avoided by changing the value
of the Feedback Time parameter, which is the maximum delay accepted by the
“Guard_Lock” operator before the Lock_Fbk signal switches status following a request to
activate the electromagnet. Clearly, the following condition must be met:

Feedback Time > Electromagnet activation time

This will now be explained using a practical example.

Example of operation in the “no Gate” mode

8540780 - 01/02/2019 - Rev.35 147

English



duelco

SAFETY solutions DUELCO SAFETY CONTROLLER - DSC

In this example the user unlocks the guard lock with the “SWITCH” block. The “LockOut”
signal controls a “STATUS” block output that controls the guard lock electromagnet, the
status of which is detected by the “Lock_fbk” input via the “LOCK FEEDBACK” input block.
“Output1” indicates the status of the operations.

The guard lock used in the example continues to be locked when the electromagnet is not
energised. Therefore the "Interlock spring" option must be selected.

Lock_fbk Outputl

LOCK FEEDBACK

Input 1 (M1) /P17
Input 2 (M1) /P18 i

GUARD LOCK

STATUS

Output Pin

Input 3 (M1) /P19

o =
= STATUS =F:

LockOut

Figure 66 - Example of operation in the no Gate mode

=» The Guard Lock operator parameters are shown on the right. On the left there is an
example of an application diagram. The electromagnet feedback consists of two
contacts, one normally closed and one normally open. When the electromagnet is
energised the two contacts switch status.

Figure 67 shows the traces relative to the operation. These are described in detail below:

(1) At this time the user requests to unlock the guard lock. The “COMMAND” signal
switches from LLO to LL1, and the “OUTPUT1” signal switches from LL1 to LLO.

(2) At this time the electromagnet is activated with a delay of "Unlock Time", after the
command is sent. This delay has been set to 0.5 seconds. The “ACTIV.” signal
switches from LLO to LLT.

(3) At this time the electromagnet is actually activated, 95ms after the command was
sent. This delay is due to the technical characteristics of the electromagnet. In any
case, 95ms is less than 100ms ("Feedback Time") and so no errors have occurred.

(4) At this time the user releases the unlock command and the “COMMAND” signal
switches from LL1 to LLO as does the “ACTIV.” activation signal.

(5) At this time the electromagnet is actually deactivated, approx. 95ms after the
command was sent due to the technical characteristics of the device. The guard lock
is now locked.

(6) As soon as the “Guard Lock” operator detects that the guard lock is locked, the
“OUTPUT1” signal switches to LL1.

English
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Figure 67 - Traces relative to “Guard Lock” block operation in the no gate mode.

Operation in the “with Gate” mode

@ Property

GUARD LOCK

In this case, the user must NOT select the “Gate not B

present” parameter.

The Gate input must always be connected to an
“E-GATE” input element (see the E-GATE (safety gate
device) section on page 106) that verifies the status of
the door/gate.

The Lock_Fbk input must always be connected to a
“LOCK FEEDBACK” input element (see the LOCK
FEEDBACK section on page 108) that verifies the status
of the guard lock electromagnet.

GUARD LOCK

Pt nLock Time (s)

ockQut | - ~
0.0
Feedback Time ()
0.01
nterlock Spring

atory Gate opening

[ Enable Error Out

The UnLock_cmd input can be connected freely in the diagram and determines the request
to unlock the guard lock (when set to LL1).

The Output signal is LL1 (TRUE) if the safety guard is closed and locked. When an unlock
command is applied to the UnLock_cmd input, the Output signal is set to LLO and the
guard lock is unlocked via the LockOut signal. The Output signal can also be set to LLO
(FALSE) when error conditions are present (e.g. open door with guard lock locked,
Feedback Time exceeding the maximum allowed, etc.).

When the Unlock_cmd signal is detected, the LockOut signal unlocks the guard lock after
the UnLock Time, a parameter that can be defined by the user.
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The time after which the electromagnet is activated depends entirely on the
technical/physical characteristics of the specific device and may therefore vary according
to the type of guard lock used. Thus, since the LockOut signal controls the activation of
this device, the status of the Lock_Fbk feedback signal will change at different times,
depending on the type of guard lock. This variability can be avoided by changing the value
of the Feedback Time parameter, which is the maximum delay accepted by the
“Guard_Lock” operator before the Lock_Fbk signal switches status following a request to
activate the electromagnet. Clearly, the following condition must be met:

Feedback Time > Electromagnet activation time

This will now be explained using a practical example.

Example of operation in the “with Gate” mode

In this example the user unlocks the guard lock with the “SWITCH” block. The “LockOut”
signal controls an “STATUS” output that controls the guard lock electromagnet, the status
of which is detected by the “Lock_fbk” input via the “LOCK FEEDBACK” input block.
“Output1” indicates the status of the operations.

The status of the safety gate is monitored by the "Gate" input via the "E_GATE" input.

The guard lock used in the example continues to be locked when the electromagnet is not
energised. Therefore the "Interlock spring" option must be selected.

@ Property

FBK_PORTA e
= GUARD LOCK

Input 6 (M1) /P22 J

FBR_ELETTROMA.

LOCK FEEDBACK

GUARD LOCK

utput
FBK_RST1/P7
| bockOut

AZTONAM.

Input 1 (M1) /P17
_J_
Input 2 (M1) /P18

Pin1
-o— 0O
In2

-O\O—

COMRNDO

Input 3 (M1) /P19

Figure 68 - Example of operation in the with Gate mode

=» The Guard Lock operator parameters are shown on the right. On the left there is an
example of an application diagram. The electromagnet feedback consists of two
contacts, one normally closed and one normally open. When the electromagnet is
energised the two contacts switch status. The gate feedback consists of two normally
closed contacts.
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Figure 69 shows the traces relative to the operation. These are described in detail below:

(1) At this time the user requests to unlock the guard lock. The “COMMAND” signal
switches from LLO to LL1, and the “OUTPUT1” signal switches from LL1 to LLO.

(2) At this time the electromagnet is activated with a delay of "Unlock Time", after the
command is sent. This delay has been set to 0.5 seconds. The “ACTIV.” signal
switches from LLO to LL1.

(3) At this time the electromagnet is actually activated, 95ms after the command was
sent. This delay is due to the technical characteristics of the electromagnet. In any
case, 95ms is less than100ms ("Feedback Time") and so no errors have occurred.

(4) At this time the guard lock is unlocked and the user opens the gate, the FBK_GATE
signal switches from LL1 to LLO.

(5) At this time the user closes the gate and the FBK_GATE signal thus switches from
LLO to LL1.

(6) At this time the user releases the unlock gate command. The “Guard Lock” detects
the gate closed condition, via the FBK_GATE signal, and sends a command to lock
the guard lock. The “ACTIV.” signal switches from LL1 to LLO.

(7) At this time the electromagnet is actually deactivated, approx. 95ms after the
command was sent due to the technical characteristics of the device. The guard lock
is now locked.

(8) As soon as the “Guard Lock” operator detects that the guard lock is locked and the
gate is closed, the “OUTPUT1” signal switches to LL1.

SIGNALS

FBK_ELECTROM. @ @
COMMAND | | i
FBK_GATE @ ‘@
OUTPUTI @
ACTIV. @ @

Time (ms) 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

English

Figure 69 - Traces relative to “Guard Lock” block operation in the with gate mode.
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Operation in the "Mandatory Gate Opening” mode

@ Property
In this case, the user must NOT select the “Gate not GUARD LOCK

present” parameter and must select the "Mandatory [] Manual Reset
Gate opening" parameter. -

GUARD LOCK

Jutput
The Gate input must always be connected to an
“E-GATE” input element (see the E-GATE (safety gate
device) section on page 106) that verifies the status
of the door/gate. NB: IN_THIS OPERATING MODE

pckOut. | ~

Feedback Time (s)

0.0

[¥] Interlock Sprin

THE "GATE" INPUT MUST CONFIRM THE OPENING OF —
[] Gate not present
[ Enable Error Out

The Lock_Fbk input must always be connected to a
“LOCK FEEDBACK” input element (see the LOCK FEEDBACK section on page 108) that verifies
the status of the guard lock electromagnet.

The UnLock_cmd input can be connected freely in the diagram and determines the request
to unlock the guard lock (when set to LL1).

The Output signal is LL1 (TRUE) if the safety guard is closed and locked. When an unlock
command is applied to the UnLock_cmd input, the Output signal is set to LLO and the
guard lock is unlocked via the LockOut signal.

The Output signal can also be set to LLO (FALSE) when error conditions are present (e.g.
open door with guard lock locked, Feedback Time exceeding the maximum allowed, etc.).

When the Unlock_cmd signal is detected, the LockOut signal unlocks the guard lock after
the UnLock Time, a parameter that can be defined by the user.

The time after which the electromagnet is activated depends entirely on the
technical/physical characteristics of the specific device and may therefore vary according
to the type of guard lock used. Thus, since the the LockOut signal controls the activation
of this device, the status of the Lock_Fbk feedback signal will change at different times,
depending on the type of guard lock. This variability can be avoided by changing the value
of the Feedback Time parameter, which is the maximum delay accepted by the
“Guard_Lock” operator before the Lock_Fbk signal switches status following a request to
activate the electromagnet. Clearly, the following condition must be met:

Feedback Time > Electromagnet activation time

This will now be explained using a practical example.
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Example of operation in the "Mandatory Gate Opening” mode

In this example the user unlocks the guard lock with the “SWITCH” block. The “LockOut”
signal controls a “STATUS” output that controls the guard lock electromagnet, the status of
which is detected by the “LOCK FEEDBACK” input block. “Output1” indicates the status of
the operations.

The status of the safety gate is monitored by the "Gate" input via the "E_GATE" input block,
the "Mandatory Gate opening" parameter is selected.

The guard lock used in the example continues to be locked when the electromagnet is not
energised. Therefore the "Interlock spring" option must be selected.

Input 5 (M1) /P21 B
n
Input 6 (M1) /P22 J

GUARD LOCK

Input 1 (M1) /P17
Input 2 (M1) /P18 r

Input 3 (M1) /P19

Figure 70 Example of operation in the Mandatory Gate Opening mode

=» The Guard Lock operator parameters are shown on the right. On the left there is an
example of an application diagram. The electromagnet feedback consists of two
contacts, one normally closed and one normally open. When the electromagnet is
energised the two contacts switch status. The gate feedback consists of two normally
closed contacts.

Figure 71 shows the traces relative to the operation. These are described in detail below:

(1) At this time the user requests to unlock the guard lock. The “COMMAND” signal
switches from LLO to LL1, and the “Output1” signal switches from LL1 to LLO.

(2) At this time the electromagnet is activated with a delay of "Unlock Time", after the
command is sent. This delay has been set to 0.5 seconds. The “ACTIV.” signal
switches from LLO to LLT.

(3) At this time the electromagnet is actually activated, 95ms after the command was
sent. This delay is due to the technical characteristics of the electromagnet. In any
case, 95ms is less than 100ms ("Feedback Time") and so no errors have occurred.

(4) At this time the guard lock is unlocked and the user opens the gate. The FBK_GATE
signal switches from LL1 to LLO.

(5) At this time the user closes the gate and the FBK_GATE signal thus switches from
LLO to LL1.

(6) At this time the user releases the unlock gate command. The “Guard Lock” detects
the gate closed condition, via the FBK_GATE signal, and sends a command to lock
the guard lock. The “ACTIV.” signal switches from LL1 to LLO.

(7) At this time the electromagnet is actually deactivated, approx. 95ms after the
command was sent due to the technical characteristics of the device. The guard lock
is now locked.
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(8) As soon as the “Guard Lock” operator detects that the guard lock is locked and the
gate is closed, the “Output1” signal switches to LL1.

SIGNALS

FBK_ELECTROM. @ @
COMMAND | | :
FBK_GATE @ | @
OUTPUT1 @
ACTIV. @ ; E @

Time (ms) 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Figure 71 - Traces relative to “Guard Lock” block operation in the “Mandatory gate opening mode”.

In “Mandatory gate opening” mode, the “Guard_lock” operator indicates an error
condition if it does not detect that the gate has been opened following a request to
unlock the guard lock. This concept is highlighted in the figure below
(Figure 72). In this case, the “Enable Error out” option has been selected in the
diagram in Figure 70, so that the error is shown in the graph.

As previously described, the operator requests unlocking of the guard lock, but the
door is never opened, and this condition is indicated by the "FBK_GATE" signal,
which stays at LL1. Thus, when the guard lock unlocking/locking cycle ends, at time
"E", the “Guard_Lock” operator switches the status of the “ERROR” signal from LLO
to LLT.
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SIGNALS

FBK_ELECTROM.

COMMAND

FBK_GATE

OUTPUT1

ACTIV.

ERROR i | i @ ;

i 1 i

Time (ms) 0 500 1000 1500 2000

l 1 i 1 i

2500 3000 3500 4000 4500 5000

Figure 72 - Example of possible error condition in "Mandatory gate opening" mode. In this case the
error condition is generated because the gate has not been opened, even though a request has been

sent to unlock/lock the guard lock.

Parameters

Manual Reset:

There are two types of reset: Manual and Monitored. When Manual is selected the system
only verifies the signal's transition from 0 to 1. If Monitored is selected the double transition

from 0 to 1 and then back to 0 is verified.

MANUAL
RESET |
t
OUTPUT
t=250ms

MONITORED

RESET —

OUTPUT

S5sec > t1 > 250 ms
t2 =250 ms
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Unlock Time (s):
The time that must pass between the UnLock_cmd input reaching and the real guard unlock
(Lockout output).

- Oms + 1 s Step 100 ms

- 1.55+10sStep0.5s

- 15s+25sStep5s
Feedback Time (s):

Maximum delay accepted between LockOut output and Lock_fbk input (must be the one shown on
the lock data sheet with appropriate gap decided by the operator).

= 10ms + 100 s Step 10 ms
= 150ms + 1 s Step 50 ms
= 1.55s+3sStep0.5s

Interlock Spring: The guard is locked passively and released actively, i.e. the mechanical force of
the spring keeps it locked. The guard thus continues to be locked even when the power supply is
disconnected.

Mandatory gate opening: Only with door opening and subsequent confirmation of input GATE, the
cycle proceeds.

Gate not present: If selected, enables configuration without Gate but only with LOCK FEEDBACK
(feedback coil lock).

Enable error out: This can be selected to enable a signal (Error Out) to indicate a lock malfunction.
When Error Out = 1 (TRUE) there is a fault in the lock. (e.g. open door with guard lock locked,
Feedback Time exceeding the maximum allowed, etc.).
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COUNTER OPERATORS

COUNTER operator is a pulse counter that sets output Q to 1 (TRUE) as soon as the desired
count is reached.

COUNTER (max number = 16)

The operator COUNTER is a pulse counter. @?’_‘f”’
There are 3 operationg modes: ::ﬂ
1) AUTOMATIC

(3

2) MANUAL -
3) AUTOMATIC + MANUAL - :

Counter value is 6 for all examples:

1) The counter generates a pulse duration equal to 2 x Tcycle (indicated in the REPORT)
as soon as the set count is reached. If the CLEAR pin is not enabled this is the default
mode.

-
< LR LT

I

|
| | | I '

i i | 1 I i | | | | | |
| | | ! ! | ! ! | ! | ! !
| I | | | | [ | | | | | | |

l 1 I ! ! [

1 | | | I

internal | 4 | 51 3} 4] 501 1
i i i ] i i

|
|
|
counter !

! | |
| | ! | | 1
21 3i 41 510 1§ 2i 31 4
| | I 1 I |

2) The counter leads to 1 (TRUE) the output Q as soon as it reaches the set count. The
output Q goes to 0 (FALSE) when the signal CLEAR is activated.

Suhiidhbihdhh

i i i 1 |
In Clear P w | S 1 : i
E i i i 1 | ! | | | ! !

| [ | ! ! | i | i | i i | i i

i i i i i 1 [ ! T L i i I I | T
IR | HIEEEEEREEE Lo
Out Q i | ; i 1 | | | | | | | | |
i [ | | | | | | I ! i 1 I 1 1
t T !
| | I

| I | i | ‘ | ‘ \ i | i | |
Internal 1‘2=3‘4;5|5:6\6 6! 6 o! 0 0i 1 2131415161 6 61 6
I | | | ! ! | ! : 1 i 1 | i | | 1 i ]

counter |
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3) The counter generates a pulse duration equal to the system response time as soon as the
set count is reached. If the CLEAR signal is activated, the internal count goes back to 0.

e T
wLiy

: i i i 1 | | |
Internal 1,2{3i4i5i0i112;0i010!1i 2 3i 4i

counter |

Parameters

Clear Enable: If selected this enables the request to clear in order to restart the counter
setting output Q to O (FALSE). It also offers the possibility of enabling or not enabling
(Automatic Enable) automatic operation with manual reset.

If this is not selected operation is automatic. Once the set count is reached output Q is set
to 1(TRUE) and stays in this condition for 2 x Tcycle (indicated in the REPORT) after which
it is resetted.

Ck down: Enables counting down.
Two-way: If selected it enables counting on both the rising and falling edges.

Counter value: If selected, it allows the current counter value to be extracted from the delay
block. This output can be sent as input to one or more COUNTER COMPARATOR blocks.

COUNTER COMPARATOR &44S-eniy

This operator enables to compare the value (~) Property

of the COUNTER connected with the set COUNTER COMBARATOR
threshold value. The OUT output will be 0 B

(FALSE) as long as the COUNTER value is COUNTER e

COMPARATOR Z

[ Couriter

lower than the threshold value. The OUT
output will be set to 1 (TRUE) for COUNTER
values equal to or higher than the threshold
value.

=» The COUNTER COMPARATOR operator can only be connected to the Counter value of
a COUNTER operator. Multiple COUNTER COMPARATOR can be also connected to a
single COUNTER operator.
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TIMER OPERATORS (max number = 32 with M1, 48 with M1S)

TIMER operators allow you to generate a signal (TRUE or FALSE) for a user-definable period.

MONOSTABLE

The MONOSTABILE operator generates a level 1 (TRUE) —

output activated by the rising edge of the input and i o

remains in this condition for the set time. MONOSTABLE e feun t contm
>in_ “ N ut o _ e

Parameters

Time: The delay can be set to between 10 ms and 1098.3 s.

Rising edge: If selected, the output is set to 1 (TRUE) on the input signal's rising edge where
it remains for the set time, which can be extended for as long as the input stays at 1 (TRUE).

In 'T‘ H ' Rising edge

Out U

If not selected the logic is inverted, the output is set to O (FALSE) on the input signal's

falling edge, where it remains for the set time, which can be extended for as long as the
input stays at O (FALSE).

317 T e

Out ﬂ

Retriggerable: If selected the time is reset each time the input status changes.

rd
S
rd

&
<
<
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MONOSTABLE_B

This operator generates a level 1 (TRUE) output
activated by the rising/falling edge of the input and
remains in this condition for the set time t.

Parameters

Time: The delay can be set to between 10 ms and
1098.3 s.

MONOSTABLE B

ut

Rising edge:

- If selected provides a level 1 (TRUE) in the OUT output if a rising edge is detected

on the IN input.

- If not selected the logic is inverted, the OUT output is set to 0 (FALSE) on the IN
signal's falling edge, where it remains for the set time.

=» Unlike the MONOSTABLE operator, the Out output of MONOSTABLE_B does not
maintain a level 1 (TRUE) for a time which exceeds the set period t.

7
S
7

N

Out

<
<

<
<

Sil

Rising edge

Falling edge

Out

Retriggerable: If selected the time is reset each time the input status changes.
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PASSING MAKE CONTACT

In the PASSING MAKE CONTACT operator the ~ | Property

output follows the signal on the input. PASSING MAKE CONTACT
However, if this is 1 (TRUE) for longer than the i Rt o T
set time, the output changes to 0 (FALSE). When eane MAKE 11 11001

there is an input falling edge, the timer is

cleared e - " |©s Qms

[ JRetriggerable

=T =T =T 'T_|

Ot

Parameters

Time: The delay can be set to between 10 ms and 1098.3 s.

Retriggerable: If selected the time is not reset when there is an input falling edge. The
output stays 1 (TRUE) for all the selected time. When there is a new input rising edge, the

timer restart again.

In L { l H I
. ,# T
Out
DELAY
DELAY operator applies a delay to a signal by ~  Property
setting the output to 1 (TRUE) after the set pE— |

time, against a change in the level of the input
signal.

(%)s=conds :: mseconds

Parameters

[ |Retriggerable
Time: The delay can be set to between PLcching Edge:
10 ms and 1098.3 s. —

Rising edge: If selected, the delay starts on the
input signal's rising edge at the end of which the output changes to 1 (TRUE) if the input is

1 (TRUE) where it remains for as long as the input stays at 1 (TRUE).

8540780 - 01/02/2019 - Rev.35 161

English



duelco

SAFETY solutions

DUELCO SAFETY CONTROLLER - DSC

In A ‘|\ /\\
T

Out

If not selected the logic is inverted, the output is set to 1 (TRUE) on the input signal's rising
edge, the delay starts on the input signal's falling edge, at the end of the set time the
output changes to 0 (FALSE) if the input is O (FALSE) otherwise it remains 1 TRUE.

T

Inmml

Retriggerable: If selected the time is reset each time the input status changes.

LONG DELAY
The LONG DELAY operator allows to apply a delay () Property
(up to more than 15 hours) to a signal bringing to LONG DELAY
1 (TRUE) the Out output after the set time, in case (055 + 548155
of a level variation of the signal on the In input. e— Time
| CEEI (s
Parameters '
Scale
Time: The delay can be set from 0.5 s to 54915 s. ® 0.55=3000s, Step 0.5
200055+ 548755, Step 5s
Rising edge: If selected, the delay starts on the _
input signal's rising edge at the end of which the [] Retriggerable
output changes to 1 (TRUE) if the input is 1 (TRUE) (] Rising Edge
where it remains for as long as the input stays at 1
(TRUE). ] Timer value
In N ‘ | \ /\_‘
T L e
<
&
E, Out
g I
w
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If not selected the logic is inverted, the output is set to 1 (TRUE) on the input signal's rising
edge, the delay starts on the input signal's falling edge, at the end of the set time the
output changes to 0 (FALSE) if the input is O (FALSE) otherwise it remains 1 TRUE.

o [

| | -

Retriggerable: If selected the time is resetted every time the input status changes.

Timer value: If selected, it allows to extract from the delay block the punctual value of the
timer. This output can be sent as input to a DELAY COMPARATOR block

DELAY COMPARATOR &44S-saiy)

This operator enables to compare the value of (~) Property

the LONG DELAY timer connected with the set DELAY COMPARATOR
threshold value. (0.5 + 54910s)
The OUT output will be 0 (FALSE) as long as the GELAY COMPARATOR Threshold

timer value is lower than the threshold value. S =
The OUT output will be set to 1 (TRUE) for ‘
Timer values equal to or higher than the
threshold value.

=» The Delay Comparator operator can only be connected to the Timer value output of a
LONG DELAY operator. Multiple DELAY COMPARATORS can be connected to each
LONG DELAY operator.
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DELAY LINE

This operator applies a delay to a signal by setting the OUT
output to 0 after the set time, set at a falling edge of the
IN signal.

If IN returns to 1 before the end of the set time, the OUT
output still generates an LLO impulse lasting approximately
twice the response time and delayed by the set time.

Parameters

@ Property

DELAY LINE

>In i
H

ut
® s O ms

Time: Enables the insertion of the desired delay time by selecting the preferred unit of
measurement. The delay can be set to between 10 ms and 1098.3 s.

IN

2xteycle

IN
out Lot ouT
- >
>
in the IN input which are shorter than the set time.
> 4

programmed with RESTART MANUAL).

Unlike the DELAY operator, the DELAY LINE operator does not filter any interruptions

This operator is recommended when using delayed OSSD (the OSSD must be

LONG DELAY LINE &41S-enks

This operator inserts a delay to a signal
bringing the OUT output to 0 after the time
set in the event of an IN signal descent.

If before the set time has elapsed IN returns
to 1, the OUT output still generates a 0 level
pulse, which lasts approximately 2 times the
response time and is delayed by the set time.

Parameters

LOMG DELAY LINE

= l

@ Property
Long Delay Line

(055 + 54815s)

Time: It enables to select the desired delay time. The delay can be set from 0.5 s to

54915 s.
L IN U
5 Lot H
Ut P ouT i L
oo | S b EECES et >
—» «— 2xtcycle
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Unlike the DELAY operator, the LONG DELAY LINE operator does not filter out any
interruptions to the IN input that are shorter than the set time.

This operator is indicated when using delayed OSSDs (the OSSD must be
programmed with MANUAL RESTART).

CLOCKING

The CLOCKING operator generates a clock signal ey Proverty
output with the set period if the IN input is 1 |
(TRUE). Clocking has up to 7 inputs to control
output Duty Cycle.

Parameters

Time: The period can be set to between 10 ms and
1098.3 s.

Duty cycle selection: Up to 7 inputs can be
selected for 7 different output signal duty cycles.

Depending on the active input, the OUT clock
signal has its corresponding duty cycle. EN input
must always be high level (TRUE).

Refer to the table below to check operator functioning.

DUTY CYCLE CHOICE

EN 10% 20% 30% 40% 60% 70% 80% ouT
0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 50%
1 1 0 0 0 0 0 0 10%
1 0 1 0 0 0 0 0 20%
1 0 0 1 0 0 0 0 30%
1 0 0 0 1 0 0 0 40%
1 0 0 0 0 1 0 0 60%
1 0 0 0 0 0 1 0 70%
1 0 0 0 0 0 0 1 80%
1 1 0 0 0 0 0 1 90%

=» The circuit upstream of the CLOCKING operator must guarantee the presence of a
single input signal other than the EN enable (apart from the pair 10% 80%).

=» The presence of the EN input together with > 1 high level (TRUE) inputs, generates an
output signal with a duty cycle = 50%.
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EN
DUTY CYCLE 50%
—_—
DUTY CYCLE 20% ! |_ |
DUTY CYCLE 40% ! ‘
DUTY CYCLE 80% | | J
| Time I
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MUTING FUNCTION

The Muting function generates a temporary, automatic interruption of safety device operation in
order to permit normal transit of material through the guarded opening.

In other words, when the system recognizes the material and distinguishes between this and any
operator (in a potentially dangerous situation), it is enabled to bypass the safety device temporarily,
allowing the material to pass through the guarded opening.

MUTING OPERATORS (max number = 4 with M1, 8 with M1S)

"Concurrent" MUTING

The activation of the Muting function occurs () Property
following interruption of the sensors S1 and S2
beam (the order does not matter) within a time
range from 2s and 5s decided by the operator (or
S3 and S4 with material that is moving in the
direction opposite).

MUTING "Con"

= utput With Enable

The MUTING operator with "Concurrent" logic futing
performs muting of the input signal through

sensor inputs S1, S2, S3 and S4.

=» Preliminary condition: The Muting cycle _
can only start if all the sensors are 0
(FALSE) and inputs are 1 (TRUE) (barrier
free).

Parameters

Timeout (sec):. Sets the time, between 10 secs and unlimited, within which the Muting cycle
must end. If the cycle is not complete at the end of this time, Muting is immediately
discontinued.

Enable: If selected it enables the possibility of enabling or not enabling the Muting function.
Otherwise the Muting function is always enabled.

There are two Enable modes: Enable/Disable and Enable Only. If Enable/Disable is selected
the Muting cycle cannot start if Enable is fixed at 1 (TRUE) or O (FALSE) but is only activated
with a rising edge. To disable muting, set Enable to 0 (FALSE). In this mode the falling edge
disables Muting regardless of the condition. If Enable Only is selected Muting cannot be
disabled but Enable must be set to 0 (FALSE) in order to enable a new rising edge for the
next Muting cycle.

Direction: The order in which the sensors are occupied can be set. If set to BIDIR they can
be occupied in both directions, from S1&S2 to S3&S4 and from S3&S4 to S1&S2, if set to
UP they can be occupied from S1&S2 to S3&S4 and if set to DOWN from S3&S4 to S1&S2.

Muting Close: There are two types, CURTAIN and SENSOR. If you select CURTAIN muting
closes when the input signal rises, if you select SENSOR it closes when the third sensor has
been cleared.
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Select CURTAIN

S1 S2 Input S3 S4 Muting
0 0 1 0 0 0
1 0 1 0 0 0
1 1 1 0 0 1
1 1 X 0 0 1 Muting
1 1 X 1 1 1 active
0 0 0 1 1 1
0 0 1 1 1 0
0 0 1 0 0 0
Select SENSOR
S1 S2 Input S3 S4 Mutin
0 0 1 0 0 0
1 0 1 0 0 0
1 1 1 0 0 1
1 1 X 0 0 1 Muting
1 1 X 1 1 1 p
) 0 0 1 1 1 active
0 0 1 1 1 1
0 0 1 0 1 0
0 0 1 0 0 0

Blind Time: Only with Muting Close=Curtain, blind time is enabled if you know that after
the complete transition of the pallet (muting cycle close) some protruding objects could
still occupy the light curtain and send the input to O (FALSE). During blind time the input
remains 1 (TRUE). Blind Time can range from 250 msecs to 1 second.

Sensors Time: Sets the maximum time (between 2 and 5 seconds) between activating two
muting sensors.

Minimum sensors time: If selected, allows the activation of Muting cycle only if a time >150ms
elaps between the activation of the sensor 1 and sensor 2 (or sensor 4 and 3).

MUTING “L”

~ | Property

The activation of the Muting function occurs
following interruption of the sensors S1 and S2
beam (the order does not matter) within a time
range from 2s and 5s decided by the operator.

The state of the Muting ends after the liberation of
the guarded opening.

The MUTING operator with “L” logic performs
muting of the input signal through sensor

utput

MUTING "L"

Timeout (s)
10

[¥] With Enable

* |Enable Type

Enable Only «
[#]With Muting Out

Sensor Time

25 v

inputs S1 and S2.

End Muting Time

=» Preliminary condition: The Muting cycle 2;5“?’
can only start if ST and S2 are 0 (FALSE) Bzhsngn:;mi

and the inputs are 1 (TRUE) (barrier free).

Parameters

Timeout (sec): Sets the time, between 10 secs and unlimited, within which the Muting cycle
must end. If the cycle is not complete at the end of this time, Muting is immediately
discontinued.

Enable: If selected it enables the possibility of enabling or not enabling the Muting function.
Otherwise the Muting function is always enabled.

There are two Enable modes: Enable/Disable and Enable Only. If Enable/Disable is selected
the Muting cycle cannot start if Enable is fixed at 1 (TRUE) or O (FALSE) but is only activated
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with a rising edge. To disable muting, set Enable to 0 (FALSE). In this mode the falling edge
disables Muting regardless of the condition. If Enable Only is selected Muting cannot be
disabled but Enable must be set to 0 (FALSE) in order to enable a new rising edge for the
next Muting cycle.

Sensors Time: Sets the maximum time (between 2 and 5 seconds) between activating two
muting sensors.

End of Muting time: sets the maximum time (from 2.5 to 6 seconds) that must elapse
between the release of the first sensor and the release of guarded opening.
The end of this time determines the end of the Muting function.

Blind Time: enabled if you know that after the complete transition of the pallet (muting
cycle close) some protruding objects could still occupy the light curtain and send the input
to O (FALSE). During blind time the input remains 1 (TRUE). Blind Time can range from 250
msecs to 1 second.

"Sequential” MUTING

» | Pro

The activation of the Muting function occurs MUHNGP"eSret:'
following sequential interruption of the sensors S1
and S2, subsequently S3 and S4 sensors (without
time limit). If the pallet proceeds in the opposite

direction the correct sequence is: S4, S3, S2, S1.

Timeout (s)
utput 10

[¥]with Enable

Enable Type
wing || Enable Only

The MUTING operator with "Sequential” logic

[#] With Muting Out

performs muting of the input signal through
sensor inputs S1,S2, S3 and S4.

=» Preliminary condition: The Muting cycle
can only start if all the sensors are 0
(FALSE) and the inputs are 1 (TRUE)

Direction
BIDIR +

Muting Closing
CURTAIN »

Blind Time
250 ms w

(barrier free).

Parameters

Timeout (sec):. Sets the time, between 10 secs and unlimited, within which the Muting cycle
must end. If the cycle is not complete at the end of this time, Muting is immediately
discontinued.

Enable: If selected it enables the possibility of enabling or not enabling the Muting function.
Otherwise the Muting function is always enabled.

There are two Enable modes: Enable/Disable and Enable Only. If Enable/Disable is selected
the Muting cycle cannot start if Enable is fixed at 1 (TRUE) or O (FALSE) but is only activated
with a rising edge. To disable muting, set Enable to 0 (FALSE). In this mode the falling edge
disables Muting regardless of the condition. If Enable Only is selected Muting cannot be
disabled but Enable must be set to 0 (FALSE) in order to enable a new rising edge for the
next Muting cycle.

Direction: The order in which the sensors are occupied can be set. If set to BIDIR they can
be occupied in both directions, from S1 to S4 and from S4 to S1, if set to UP they can be
occupied from S1 to S4 and if set to DOWN from S4 to S1.

Muting Close: There are two types, CURTAIN and SENSOR. If you select CURTAIN muting
closes when the input signal rises, if you select SENSOR it closes when the third sensor has
been cleared.

Select CURTAIN
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S1 S2 Input S3 S4 Muting

0 0 1 0 0 0

1 0 1 0 0 0

1 1 1 0 0 1

1 1 X 0 0 1

1 1 X 1 0 1 Muting
1 1 X 1 1 1 active
0 1 X 1 1 1

0 0 0 1 1 1

0 0 1 1 1 0

0 0 1 0 1 0

0 0 1 0 0 0

Select SENSOR

S1 S2 Input S3 S4 Muting

0 0 1 0 0 0

1 0 1 0 0 0

1 1 1 0 0 1

1 1 X 0 0 1

i i X i T i Muting
0 1 X 1 1 1 active
0 0 0 1 1 1

0 0 1 1 1 1

0 0 1 0 1 0

0 0 1 0 0 0

Blind Time: Only with Muting Close=Curtain, blind time is enabled if you know that after
the complete transition of the pallet (muting cycle close) some protruding objects could
still occupy the light curtain and send the input to 0 (FALSE). During blind time the input
remains 1 (TRUE). Blind Time can range from 250 msecs to 1 second.

MUTING “T"

The activation of the Muting function occurs ~) Proparty
following interruption of the sensors S1 and S2 beam MUTING "T*

(the order does not matter) within a time range from
2s and 5s decided by the operator.

The state of the Muting ends after the liberation of
at least one of the two sensors.

Timeout (s)
Qutput 10

[¥]With Enable

% | Enable Type

Enable Only «

The MUTING operator with “T” logic performs
muting of the input signal through sensor oncor T
inputs S1 and S2. 2s v

[#]with Muting Out

=» Preliminary condition: The Muting cycle can only start if ST and S2 are 0 (FALSE) and
the inputs are 1 (TRUE) (barrier free).

Parameters

Timeout (sec): Sets the time, between 10 secs and unlimited, within which the Muting cycle
must end. If the cycle is not complete at the end of this time, Muting is immediately
discontinued.

Enable: If selected it enables the possibility of enabling or not enabling the Muting function.
Otherwise the Muting function is always enabled.

There are two Enable modes: Enable/Disable and Enable Only. If Enable/Disable is
selected the Muting cycle cannot start if Enable is fixed at 1 (TRUE) or O (FALSE) but
is only activated with a rising edge. To disable muting, set Enable to O (FALSE). In
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this mode the falling edge disables Muting regardless of the condition. If Enable
Only is selected Muting cannot be disabled but Enable must be set to O (FALSE) in
order to enable a new rising edge for the next Muting cycle.

Sensors Time: Sets the maximum time (between 2 and 5 seconds) between activating two
muting sensors.

MUTING OVERRIDE (max number = 4)

The OVERRIDE function must be used when the machine @P"’Pi""j
stops due to incorrect Muting activation sequences with

i i . MUTING aifisihesc
the material obstructing the guarded opening. QVERRIDE e

This function activates the OSSD outputs making it
possible to remove the material that is obstructing the
guarded opening.

Monitored

With Occupied Sensors

The operator must be connected after the Muting
operator (Muting OUTPUT directly to the Override
INPUT).

The operator permits override of the directly

With Request

connected Muting Input.

Override can be activated only if Muting is not active (INPUT=0) and at least one Muting
sensor is occupied (or the light curtain is occupied).

Override ends when the light curtain and sensors are cleared and the OverOut switches to
logical "0" (FALSE).

Override can be set to pulsed or maintained action mode.

Override with maintained action control.
This function must be activated maintaining the Override command active
(OVERRIDE=1) during all subsequent operations. However, a new Override can be
activated, de-activating ad re-activating the command.
When the light curtain and sensors are cleared (gap free) or on expiry of the timeout,
Override ends without the need for further commands.

Override with pulsed action
This function is enabled activating the Override command (OVERRIDE=1).

Override ends when the light curtain and sensors are cleared (gap free) or on expiry
of the timeout. The function can be restarted only if the Override command is re-
activated (OVERRIDE=1).

Parameters

With sensors occupied: Must be selected with "T" sequential, simultaneous muting;
with "L" muting, must not be selected.

=» Otherwise, a Warning is displayed in the compilation phase and in the report.
=» The user must adopt additional safety measures during the Override phase.

Conditions to be checked for activation of Override
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A light . .
With sensors sensor curtain Inout Override Override
occupied " selected occupied occupied p request output
X X - 0 1
- X 0 1 1
X - 0 1 1
X X 0 1 1

Timeout (sec): Used to set the time, between 10 sec and infinity, by which the Override
function must end.

Override mode: Used to configure the type of Override (pulsed or maintained action).
With OverOut: Used to activate an Override active Signaling output (active when high).

With Request: Used to activate a Signaling output (active when high) indicating that the
Override function can be activated.

Manual Reset:
e Should the INPUT be active (TRUE), the reset enables the output of the function block.

e Should the INPUT be not active (FALSE), the output of the function block follows the
OVERRIDE request.

There are two types of reset: Manual and Monitored. When Manual is selected the system
only verifies the signal's transition from 0 to 1. If Monitored is selected the double transition
from 0 to 1 and then back to 0 is verified.

MANUAL MONITORED
t2
RESET \ RESET —
t [ t1 \—
OUTPUT OUTPUT
t=250 ms

5s > t1 > 250 ms
t2 =250 ms
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MISCELLANEOUS FUNCTION BLOCKS

SERIAL OUTPUT (max number = 4 with M1, 8 with M1S)

The Serial Output operator outputs the status of up to 8 e
inputs, serialising the information.

8 +|Inputs number

frinl SERIAL OUTPUT
n:

|w Synchronous

Operating principles.
This operator outputs the status of all the connected
inputs in two different ways:

Bit duration (ms)
40

Intercharacter duration (ms)
100

Asynchronous serialisation:
1) The status of the line in the idle condition is 1 (TRUE);
2) The start data transmission signal is 1 bit = (FALSE);
3) Transmission of n bits with the status of the connected inputs encoded using the Manchester
method:

- Status 0: rising edge of the signal at the centre of the bit

- Status 1: falling edge of the signal at the centre of the bit
4) Intercharacter interval is 1 (TRUE) to allow synchronisation of an external device.

; ; bit duration f - bit duration
bit duration bit duration
01 1/1/0|1]0 0|1 110110

Output Intercharacter W

< ».
bl L

Therefore, with the Asynchronous method the Clock output is not present.

Synchronous serialisation:

1) The output and the clock in the idle condition are O (FALSE);

2) Transmission of n bits with the input status using OUTPUT as data, CLOCK as the timing base;
3) Intercharacter interval is 0 (FALSE) to allow synchronisation of an external device.

}1—’1 Bit duration

INNNND DRNDED

Output | | 3 Intercharacter |

————»

Parameters

Number of inputs: Defines the number of inputs of the function block, which may be 2+8
(asynchronous) or 3+8 (synchronous).

Bit length (ms): Enter the value corresponding to the length of each single bit (input n) in the
pulse train that makes up the transmission.

- 40 ms + 200 ms (Step 10 ms)

- 250ms +0.95s (Step 50 ms)

Intercharacter interval (ms): Enter the time that must pass between the transmission of one pulse
train and the next.

- 100 ms + 2.5 s (Step 100 ms)
- 3s+6s (Step 500 ms)

English
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NETWORK (max number = 1)

The Network operator is used to distribute Stop

and Reset commands via a simple local network. (#) Property

Use Network_in and Network_out to exchange ups | [NETWORK
START, STOP and RUN signals between the vk 0wt ] Ensble Network Reset
different nodes. 2 =i B i

cal Stop

rorCut

Operating principles.
This operator allows stop and reset commands to
be distributed simply in a local DSC network.

The Network operator requires the following:

1) the Network_In input connected to a single or double input must be connected to the
Network_Out output of the preceding unit in the local network.

2) the Network_Out output connected to a STATUS signal or OSSD output, must be connected
to the Network_in input of the next unit in the local network.

3) the Stop_In and Reset_In inputs must be connected to input devices that act as Stop (e.g.
E-STOP) and Reset (e.g. SWITCH), respectively.

4) the In input can be connected freely in the diagram (e.g. input function blocks or results of
logical combinations).

5) Output can be connected freely in the diagram. Output is 1 (TRUE) when the IN input is 1
(TRUE) and the function block has been restarted.

Parameters

Enable Reset Network: when selected this allows the distribution network to reset the function
block. If not enabled, the function block can only be reset via the local Reset_In input.

Enable error out:if selected, it enables the Error_Out output that can be used to signal, with a logic
1, the presence of a failure.

Global Reset Enable: (only M1, no M15S) if selected, the operator can restart the entire system with
the reset button from any node in the network. If deselected the operator can restart all the nodes
that have been not caused the stop from anywhere in the network, except the node that has caused
the stop (this node has to be restarted with its own reset).

Stop cause: (only M1S) if selected, it enables the Network_stop and Local_stop outputs and
indicates the cause of the STOP status. These outputs are normally at 0 with the system in RUN and
the Output at 1. If a network stop is requested, the Network_stop output increases to 1. If the Output
output goes to 0 due to the In input or the Stop_in input, the Local_stop output goes to 1. The
outputs will remain in this status until the next main reset.

Y The RESET commands must be installed outside all the danger areas of the network in
positions where the danger areas and the entire work areas are clearly visible.

=» The maximum number of MASTER modules that can be connected in network
configuration is equal to 10.

=» Each Master module can have a maximum of 9 expansion modules connected.

Condition 1:
With reference to the Figure 75 and Figure 76, at power-on:

1. The Net_out of the various nodes are in the 0 (FALSE) condition;

2. The STOP signal is sent via the Net_out line;

3.  When the RESET command is pressed on one of the nodes all the nodes that are present are started when the
START signal is sent;

4. Asthe end result, the Net_out of all the connected nodes is in condition 1 (TRUE) if the various Net_in inputs
are in condition 1 (TRUE);

5. The RUN signal is sent via the network of the 4 nodes present.

174 8540780 - 01/02/2019 - Rev.35




duelco

DUELCO SAFETY CONTROLLER - DSC SAFETY solutions

Condition 2:
With reference to the Figure 75 and Figure 76, when the emergency stop is pressed in one of the
four nodes:

1. The Net_out moves to condition 0 (FALSE);
The STOP signal is sent via the Net_out line;
The next node receives the stop code and deactivates the output;
The stop command generates the stop code for all Net_in and Net_out lines;
As the end result, the Net_out of all the connected nodes is in condition 0 (FALSE).
When the emergency stop is restored to the normal position, all the nodes can be restarted by sending the START signal
with a single reset. The latter condition does not occur when ENABLE RESET NETWORK is not enabled. In that case, the
local reset method must be used. The system will employ about 4s to restore all the outputs of the blocks that make up the
network.

ouAwWN

=» Perform a local reset of the module which caused the network shutdown, to restore
its safety output.

Response Time
The max response time of the network starting from emergency stop is given by the formula:

t,=[(212 ms x n'Master)-260ms]

“ The max number of connected Master must be 10.

Emergency MASTER n°1 MASTER n°2 MASTER n°3 MASTER n°a
Stop trvasTER: trmASTER2 tasTER3 t AASTERS
Pressing 12,6ms 164ms 376ms 288me

12,6ms

A
\‘/

164ms

376ms

Condition 3:
With reference to the Figure 73 and Figure 74, when the IN input of the NETWORK function block of
one of the 4 nodes moves to condition 0 (FALSE):

The local OUTPUT moves to condition O (FALSE);

The RUN signal continues to be sent via the Network_out lines;

The states of the remaining nodes remain unchanged;

In that case, local reset must be used. The Reset-in LED flashes to indicate this condition. This condition is
signaled by the corresponding LED flashing Reset_In entrance.

The affected node will be restarted with its own reset (if 'Reset Global Reset' is not selected).

PwnNPE

The Network_in input and the Network_out output can only be mapped to the I/O pins of the
MASTER.
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Master M1 signals with Network operative

NETWORK FUNCTIONAL BLOCK SIGNALS
- Network out -
Network in Network out (OSSD) (STATUS) Reset in
LED FAIL EXT IN (1) 0OSSD (2) STATUS IN (3)
STOP OFF OFF RED OFF OFF
CLEAR OFF BLINKING RED/GREEN (BLINKING) BLINKING BLINKING
STATUS
RUN OFF ON GREEN ON ON
FAIL ON BLINKING -
(1) Corresponding to the input where is wired Network IN
(2) Corresponding to the input where is wired Network OUT
(3) Corresponding to the input where is wired Reset IN

SINGLE E-
GATE

Input 1 (M1) /B17

FBK_RST2/B11

NETWORK

Bin

£ Stop.In |"|

Input 2 (M1) /B18

STATUS
—_—pir
Output

’ SENSOR

Input 3 (M1) /B19 gj——————FLln 1
o—o

NETWORK_IN

Input 5 (M1) /821

Figure 73 - NETWORK function block scheme example (Category 2)
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Input 1 (M1) /B17

FBK RST2/B11

NETWORK
Output

‘ Netviork_Out
{>Stog.in ww

bin 1 P 24VDC | ||[FBK_RST1/B7

Input 2 (M1) /B18

’ SENSOR

NETWORK_IN

Input 5 (M1) /B21 i—l
Input 6 (M1) /B22 !_l

Figure 74 - NETWORK function block scheme example (Category 4)

Example of application in Category 2 according to ISO 13849-1:

Emergency Stop Emergency Stop
T A
Reset n°1 Reset n°2
Net in Net_out Net_in Net_out
— T
........................................................... )
Emergency Stop Emergency Stop
| -
o [osso || 4y [
o4 Reset Reset
O " HC]
Net_out Net_in Net_out Net_in

A
English

Network data flow

Figure 75

8540780 - 01/02/2019 - Rev.35 177



English

duelco

SAFETY solutions DUELCO SAFETY CONTROLLER - DSC

Network parameters for the PL calculation

Architecture: Cat.2
Diagnostic coverage: DC = 90%
Reliability of Module M1: MTTFd = 437 (years)

Logical block diagram of a safety function using the network

— INPUT

<
(=Y
=]
°
(=Y
<
(=Y
=]
°
N
<
(=Y
=]
°
w
<
(=Y
=]
°
H
o
c
-
]
c
-

LOGIC (NETWORK)
Example of application in Category 4 according to ISO 13849-1:

Emergency Stop Emergency Stop
| |
~ = -
Reset n°1 Reset n°2
Net_in Net_out Net_in Net_out
- [
— [—
Emergency Stop Emergency Stop
- e
- i
M1 M1
. Reset Reset
S — S S N
Net_out Net_in Net_out Net_in
T —
— [ —
R

Network data flow

Figure 76

Network parameters for the PL calculation

Architecture: Cat.4
Diagnostic coverage: DC =99%
PFH Module M1: PFHd = 6,86E-09 (hour')
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Logical block diagram of a safety function using the network
1
! |
|
— INPUT : M1n°l M1 n°2 M1 n°3 M1 n°4 ; OUTPUT —
T |
LOGIC (NETWORK)
RESET M1
This operator generates a system Reset when there (2) Property

is a double OFF-ON-OFF transition on
corresponding input which lasts less than 5 s.

the

E.ﬂ: RESET \

IN t
— e >
t<5s
=» If > 5s, RESET is not generated.
>

It can be used to reset faults without disconnecting system power.

INTERPAGE IN/OUT

If the scheme is very complicated and requires a connection between two elements very

far, use the "Interpage" component.

INTERPAGE OUT

@ Property

Interpage Out

—

(scheme
side SX)

INTERPAGE IN

@ Property

Interpage In

@ [

(scheme
side SX)

The element "Interpage out" must have a name which, invoked by the corresponding

“Interpage in", allows the desired link.

TERMINATOR

This operator can be used as a terminator for

inputs not used in the scheme.

The input connected to the TERMINATOR operator

appears in the input map and its status

transferred to the BUS.

is

Input 1 (M15) [0]/P17 n

> Terminator
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SPECIAL APPLICATIONS

Output delay with manual

If the operator needs to have two OSSD output with one of them delayed (in MANUAL mode)
use the following scheme:

ﬂ}zﬂl ESPE immediate OSSD
/

@
I

delayed QS5D

Figure 77 - Two outputs with one delayed (in MANUAL mode)

English
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SIMULATOR FEATURE

Y& This simulator is only designed to assist in the design of safety functions.
Y4 The results of the simulation do not constitute validation of the project.

Yk The resulting safety function must always be validated, from the point of view of both
hardware and software, under actual usage conditions in accordance with the
applicable regulations, such as ISO/EN 13849-2: validation or IEC/EN 62061: Chapter
8 - Validation of the safety-related electrical control system.

Yk DSC configuration safety parameters are provided in the DSD software report.

The top toolbar features two new green icons (with firmware M1 version 3.0 or higher):

P DSC Safety solutions: Project

Edit  Cor on  Simulation

File Project E nmunicatio Options 7

iduelco  HEm@mREV e2v9€0x BQAO" ¥ X[E @ [B][1][Q][G] Time 0ms 1~ step: 100 ms
ﬂ}fﬂ] ESPE

----------------------------------- @ .

i i é@
: 2
it
0833 Hz
STAND STILL 3 i MV frequency insertion X
= ) Eremyency [Hal
(] [Number Format: syl
Frequency [Hz]
0 < 3
Cl

Figure 78 - Simulator icons

These icons refer to the new Simulator function.

e The first icon ®% indicates "Schematic Simulation". It enables the schematic
simulator (both static and dynamic) in which you can activate the input to verify the
diagram that is loaded.

e The second icon ™ indicates "Graphic Simulation". It enables the simulator guided

by the stimuli file which also allows the desired traces to be displayed in a specific
graph.

=» THE SIMULATION ICONS ARE ONLY AVAILABLE WITH NODE M1 DISCONNECTED.

English
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Schematic Simulation

Click on the ™ icon to start the schematic simulation.

Schematic simulation can be used to check/guide the output signals of the various function
blocks in real-time, even during the actual simulation. You may choose the block outputs
you wish to control and check the response of the various elements of the schematic model
according to the colour of the different lines.

As with the monitor function, the colour of the line (or of the actual key) indicates the signal
status: green means the signal is set to LL1, red means the signal is set to LLO.

With "Schematic Simulation”, some new keys appear in the toolbar. These can be used to
control the simulation: the "Play" and "Stop" keys to start and stop the simulation, the
"PlayStep" key for step-by-step operation and the "Reset" key. When the simulation is reset,
the Time value is reset to 0 ms.

When you press "Play" to start the simulation, the amount of time that has elapsed is
displayed next to the word "Time". This time is measured in "Step" units of time multiplied
by the user-defined "KT" factor.

PlayStep key Reset key

Stop key
Time Value Step Simulation
Play key
\Desktop / /
mer

\ x U Azienda - r\.ome b ll D O Time 7100 ms x1 Step: 100 ms _

| |

Schematic Simulation: new keys

Figure 79 - Schematic Simulation

Click on the bottom right key of each input block to activate the respective output status
(even when the simulator is not running, i.e. when the time is not elapsing: in this case the
simulation is "static"). If the key turns red when you click on it, the output will be set to
level LLO. If it turns green, the output will be set to level LL1.

In some function blocks, such as "speed control" or "lock_feedback", for example, the key
is grey. This indicates that the value must be entered manually in a specific pop-up window.
The type of value to be entered differs according to the type of function block (e.g., in a
"speed control" block you will need to enter the frequency).
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1000 [rpm]

Aoxis 1 (MV2) [0] B+ =eeeeee e A

Frequency [Hz]

(LLO
(LLO)
W MV Frequency input X
Frequency [Hz]
0 OK

Figure 80 - MV frequency input

=» The keys for enabling block outputs are shown at the top, an example of a pop-up
window for entering, in this case, the frequency in a "speed control" block is shown
at the bottom

How to use graphic simulation

Click on the ™ icon to start the graphic simulation.

Graphic simulation can be used to display the signal pattern over time in a graph. First you
must define the stimuli in a specific text file: this means defining the trend over time in the
waveforms used as inputs (stimuli). Based on the stimuli file created, the simulator injects
these into the diagram and displays the traces required in order to perform the simulation.

When the simulation is complete, a graph like the one shown below is automatically
displayed. From the graph you can print the traces displayed ("Print"), save the results in
order to load them again later (Save) or display other traces ("Change visibility"). The names
of the traces match the description of the function blocks.
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Click the "X" key (top right) to exit the graphic simulation environment.

) simulation graphic

opt
op2
Outputi

Reset Zoom

o 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

dueico
| Change visibility | [ save | [ Prnt |

Figure 81 - Example of a result of the graphic simulation.

Time [ms]

x1

>

It shows the traces and the three keys in the bottom right corner for selecting the
traces, saving and printing.

The simulation can only be carried out after performing at least the following steps.

1.
2.

Create a stimuli file to suit your needs.
Upload the stimuli file and wait until the simulation finishes.

Click on the ™ icon to display the page shown below.

fﬂ Managing graphic simulation

Simulation with stimuli

Template stimuli

Load simulation

Traces visibility

Figure 82 - Menu for selecting the graphic simulation mode

The functions of each key in the menu shown in Figure 82 will now be described:
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Template Stimuli. used to save the template file with the desired name and disk location.
This file will contain the names of the signals as shown in the diagram, Figure 83 Now you
may use a text editor to enter the status of the input signals at a given moment in time as
well as the duration of the simulation and the time step to be used, Figure 84.

File Modifica Formato Visualzza ?

// Stimulus Template

//5im B:EndTime:i:ﬁg_l;lnc’ﬁnit ms)
Sim ©:10009:100

// Switch

Inputl "Inputl" signal value att
e:&u/’- P g 0

Timel:1 4 "Inhytl" signal value at Time 1

Time2:0

/7 Switen  Inputl” signal value at Time 2

Input2
a:e
Timel:1
Time2:0

// Speed Control
SpeedInput3

9:8 Hz
Timel:2500 Hz
Time2:300 Hz

//f 0SSD
Fbk_rstl
a:e

Timel:1
Time2:0

esempio.sti - Blocco note

Simulation duration and step

- o EEN|

Figure 83 - Template file immediately after saving

gl esempio.sti - Blocco note

File Modifica Formato  Visualizza 7

J/ Stimulus Template

//5im @:EndTime:Step (time unit ms)
Sim B:18008:168

J/ Switch
Inputl
8:0

800:1
2000:8
2500:1
2900:8

J/ Switch
Input2
8:0
1800:1
2300:8
2900:1
3900:8

// 055D
Fbk_rstl
8:1

Simulation with Stimuli. used to load a template file (suitably completed) and, once

loaded, to immediately start the simulation.

At the end of the simulation, a graph is displayed with the resulting signals.

Load simulation: used to load a previously completed simulation, provided at least one

has been saved.
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Traces visibility. used to select the traces (signal waveforms) to be displayed in the graph.

When you press this key, it opens a pop-up window as shown in Figure 85 from which you
can add or remove traces to or from the graph.

™ Traces visibility

Input01
Input02
Inputd3
Input06
Input07
Op1
Op?2
Op3
Op4
QOutputl
Output2
Output3
Outputd
Fbk_rst1
Fbk_rst2
Fbk_rst3
Fbk_rstd
Status1
Status2

Add >>

<< Remove

OK

Cancel

Figure 85 - Traces visibility.

Input04
Input05

Cp5

=» The traces that can be added to the graph are shown in the box on the left. The traces
currently displayed and which can be removed from the graph are shown in the box

on the right.
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Application example of graphic simulation

The following example refers to the use of a press located inside a safety area. The
motor of the press can only be started when two conditions are simultaneously true:
the safety area gate is closed and the command to start the motor is sent. The
motor will start two seconds after the start signal is sent.

Diagram

In the diagram the input elements are the safety area gate and the motor start
command. These two signals are used as the input for an AND logic operator the
result of which will be delayed by two seconds by a retarder block. The delayed
signal will then energise the relay which will, in turn, allow the press motor to be
started.

Safe Area
P

6
SINGLE E-
GATE
“Pin

S =
M_Press
e
Press Start button :@ = (-] =
Figure 86 - Diagram referring to the application example
Stimuli file

The stimuli file provide the closure of the gate when 2000 ms have elapsed (signal
set to LL1) and the start command sent by the operator when 3000 ms have elapsed
(signal set to LL1).

S/ Btimmlus Template

JS/5im 0:EndTime:Step (time unit ms)
Sim 0:10000:100

[ T Y N S T I T

ff Bingle E-Gate - Safe Area Gate
Inputé
0:0

2000:1
10000:0

[T Ve I i

comments entered by the user

// Switch| Press Start button

Inpuat7
0:0
3000:1
10000:0

I
[ T Y S T % Y

Figure 87 - Stimuli file referring to the application example
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Result of the simulation

The graph shows the signals relating to the simulation, in this case:

e when 2000 ms have elapsed the “Safety area" signal rises to logic level T,
which indicates closing of the gate.

e when 3000 ms have elapsed the “Start_Press" signal rises to logic level 1,
which indicates the request to start sent by the operator

e The AND operator output signal “Op6” rises to logic level 1 when 3000 ms
have elapsed, i.e., when the two “Safety area” and “Start_Press” inputs rise to
logic level 1.

e The AND operator output signal is delayed by 2000 ms by the delay operator.

e The "Op7" retarder output signal sends the command to close the relay when
5000 ms have elapsed, at which time the "M-press" relay is activated.

) simulation graphic

opt

0op2

Outputi

o 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

s dueico

[ change visibility | [ save | [ Prnt |

Figure 88 - Graph produced by the simulation of the application example

Reset Zoom x1
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DSC FAIL CODES

In case of malfunction the DSC system transmits to the DSD software a code corresponding
to the error detected by the master M1/M1S.
To read the code, proceed as follows:

- connect the Master M1/M1S (indicating FAIL by led) to the PC using the USB cable;
- launch the software DSD;

- use the icon % for the connection; a window appears to request the password; enter

the password; a window appears with the error code occurred.

The following table lists all possible errors detected and their solution.

the Relay 3 and 4 used in Category 4

CODE FAIL RESOLUTION
CHECK CORRECT INSERTION OF MASTER AND EXPANSION
19D. 20D The two M1microcontrollers do not see the MODULES CONNECTORS MSC. POSSIBLY REPLACE THE
’ same hw/sw configuration CONNECTORS.
IF MCT IS PRESENT, CHECK CONNECTION
66D 2 or mare same expansion modules with the | [k THE CONNECTIONS PIN 2, 3 EXPANSION MODULES
68D Exceeded max expansion modules number DISCONNECT THE MODULES IN EXCESS (MAX14)
70D ﬁ,”fhg%";eri“’frgggfs have detected a change | \Eck THE CONNECTIONS OF PIN 2, 3 EXPANSION MODULES
73D A slave module has detected an external error CHECK THE ERROR CODE ON MODULE FOR MORE INFORMATION
96D + 101D Errors related to memory MCM REPLACE MCM MEMORY
137D ’;’5’;4”;%‘3’;;’, MORASE - el AYT and 2 used in | CHECK THE CONNECTION OF THE EXTERNAL FEEDBACK
p CONTACTORS
Category 4
147D ’ZD",{/,” x%"onM?h’?gfw" 2 and 3 used in CHECK THE CONNECTION OF THE EXTERNAL FEEDBACK
c y CONTACTORS
ategory 4
15 from a form or MOR4 MOR4S8 - EDM error on | CHECK THE CONNECTION OF THE EXTERNAL FEEDBACK

CONTACTORS

133D (Proxil)
140D (Proxi2)

From a module MV2, MV'1 or MVO:
over-frequency detected on Proximity input

THE INPUT FREQUENCY MUST BE < 5KHz

136D (Encoderl)
143D (Encoder2)

From a module MV2, MV'1 or MVO: encoder
input signals not Standard (duty cycle, phase
displacement)

THE DUTY CYCLE MUST BE: 50% +33% OF THE PERIOD (HTL, TTL).
THE PHASE DISPLACEMENT MUST BE: 90°+45° (HTL, TTL)
(not applicable to SIN / COS)

138D (Encoderl)
145D (Encoder2)

From a module MV2, MV1 or MVO:
over-frequency detected on Encoder input

THE INPUT FREQUENCY MUST BE:
< 500KHz (TTL, SIN/COS); < 300KHz (HTL).

130D 135D
137D 138D
140D 194D
197D 198D
199D 201D
202D 203D
205D

Errors solid state output OSSD]

CHECK THE OSSD1 CONNECTIONS RELATIVE TO THE MODULE IN
ERROR

144D 149D

151D 152D
154D 208D 211D
212D 213D 215D
216D 217D 219D

Errors solid state output OSSD2

CHECK THE OSSD2 CONNECTIONS RELATIVE TO THE MODULE IN
ERROR

158D 163D

165D 166D
168D 222D 225D
226D 227D 229D
230D 232D 233D

Errors solid state output OSSD3

CHECK THE OSSD3 CONNECTIONS RELATIVE TO THE MODULE IN
ERROR

172D 177D
179D 180D
182D 236D
239D 240D 241D
243D 244D 245D
247D

Errors solid state output OSSD3

CHECK THE OSSD3 CONNECTIONS RELATIVE TO THE MODULE IN
ERROR
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All other codes are related to errors or an internal malfunction. Please replace the module that gave
the error or return to Duelco for repair and/or debugging and inform DUELCO at the time of
shipment.

CODE FAIL SOLUTION
1D + 31D Microcontroller Error
. - TRY TO RESTART SYSTEM. IF ERROR PERSISTS, SEND UNIT TO DUELCO

32D + 63D Mainboard error LABORATORY FOR REPAIR.

64D + 95D Communication error between units
96D + 127D MCM memory card error REPLACE MCM MEMORY CARD
128D + 138D Error module MOR4 relay 1
139D + 148D Error module MOR4 relay 2 TRY TO RESTART SYSTEM. IF ERROR PERSISTS, SEND UNIT TO DUELCO
149D = 158D Error module MOR4 relay 3 LABORATORY FOR REPAIR.
159D + 168D Error module MOR4 relay 4
128D + 191D Error units MV encoder interface
128D + 142D Error module MO4LHCS8 OSSD1
143D + 156D Error module MO4LHCS8 OSSD2
157D + 170D Error module MO4LHCS8 OSSD3
:;;g i :3‘3‘3 Error module MO4LHCS8 OS5D4 TRY TO RESTART SYSTEM. IF ERROR PERSISTS, SEND UNIT TO DUELCO
192D = 205D OSSD1 Error LABORATORY FOR REPAIR.
144D + 159D
206D -+ 219D OSSD2 Error
160D + 173D
220D = 233D OSSD3 Error
174D + 188D
234D = 247D OSSD4 Error

ERRORS LOG DOWNLOAD

The errors log file can be visualized using the icon

(Password Required: level 1).

in the standard tool bar.

A table will appear with the last 5 errors occurred from the date when the schema was
sent to DSC or from the date of error log cancellation (icon %)

DSC Error LOG

Eq?g'}lore,: Report Module Llsrt:.'gid Fimuare Emor Code Emor Address Kq?gtloreg Bena Module Ln:rt:_n!end Fimuare Emror Code Emmor Address

1 M15 50 65D 00038BH 1 M15 50 650 ([MIB04 - 0]/4) | 1128CTH

2 M15 50 65D (MIBO4 - 01/4) | 0128C1TH 2 M15 50 65D 00088BH

Bl Last erase date: 07/03/2018 M1S: Version 5.0
Figure 89 - DSC Errors Log Table
<
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N
—
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c
w
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ACCESSORIES AND SPARE PARTS

MODEL DESCRIPTION CODE

DSC-M1 DSC main unit (8 inputs / 2 double OSSD ) 1103400
DSC- M1S DSC main unit (8 inputs / 4 single OSSD ) 1103403
DSC-MI802 DSC 1/O expansion unit (8 inputs / 2 double OSSD) 1103410
DSC-MI804 DSC 1/O expansion unit (8 inputs / 4 single OSSD) 1103411
DSC-MI8 DSC input expansion unit (8 inputs) 1103420
DSC-MI16 DSC input expansion unit (16 inputs) 1103421
DSC-MI12T8 DSC input expansion unit (12 input, 8 test output) 1103422
DSC-MO2 DSC output expansion unit (2 double OSSD) 1103430
DSC-MO4 DSC output expansion unit (4 double OSSD) 1103431
DSC- MO4LHCSS8 DSC output expansion unit (4 single OSSD, 8 signal outputs) 1103432
DSC-MR2 DSC safety relay unit (2 relays) 1103440
DSC-MR4 DSC safety relay unit (4 relays) 1103441
DSC-MOR4 DSC safety relay expansion unit (4 relays) 1103442
DSC-MOR4S8 DSC safety relay expansion unit (4 relays, 8 test outputs) 1103443
DSC-MOS8 DSC output expansion unit (8 signal outputs) 1103491
DSC-MOS16 DSC output expansion unit (16 signal outputs) 1103492
DSC-MBP DSC PROFIBUS DP interface unit 1103450
DSC-MBD DSC DeviceNet interface unit 1103451
DSC-MBC DSC CANopen interface unit 1103452
DSC-MBEC DSC ETHERCAT interface unit 1103453
DSC-MBEI DSC ETHERNET/IP interface unit 1103454
DSC-MBEP DSC PROFINET interface unit 1103455
DSC-MBMR DSC MODBUS RTU interface unit 1103482
DSC-MBEM DSC MODBUS TCP interface unit 1103483
DSC-MBEI2B DSC ETHERNET/IP interface unit 2 PORT interface unit 1103485
DSC-MCT2 DSC BUS TRANSFER interface unit (2 channels) 1103458
DSC-MCT1 DSC BUS TRANSFER interface unit (1 channel) 1103457
DSC-MBCCL DSC MBCCL CC-Link interface unit 1103459
DSC-MCM DSC external configuration memory 1103460
DSC-MSC DSC connector for 5-way communication 1103461
DSC-CSU DSC USB cable for connection to PC 1103462
DSC-MV1T DSC TTL expansion unit 1103470
DSC-MV1TB DSC TTL expansion unit 1103486
DSC-MV1H DSC HTL expansion unit 1103471
DSC-MV1S DSC SIN/COS expansion unit 1103472
DSC-MvVa2T DSC TTL expansion unit (2 encoders) 1103473
DSC-MV2TB DSC TTL alim.int.exp.unit 1103487
DSC-MV2H DSC HTL expansion unit (2 encoders) 1103474
DSC-MV2S DSC SIN/COS expansion Unit (2 encoders) 1103476
DSC-MV0 DSC proximity expansion unit 1103477
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WARRANTY

Duelco warrants that all of its DSC units shall be free from defects in material or
workmanship for a period of 12 (twelve) months from the date of shipment. This warranty
applies to the products under normal conditions of use.

If the product proves to be defective during the warranty period, Duelco will repair or
replace any faulty parts without any charge for material or labour.

Duelco S.p.A. may, at its discretion, replace the defective equipment with the same type
of equipment or with equipment having the same characteristics, rather than repair it.

This warranty is subject to the conditions listed below:

The customer must inform Duelco of the fault within twelve months from the date of
delivery of the product.

The equipment and all components must be in the condition as they were at the time of
delivery by Duelco.

The fault or defect must not been caused either directly or indirectly by:

- Improper use;
- Failure to comply with the instructions for use;
- Carelessness, misuse, incorrect maintenance;

- Repairs, modifications, adaptations not performed by Duelco, tampering, etc.;

- Accidents or collisions (also during transportation and as a result of force
majeure);

- Other causes for which Duelco cannot be held liable.

The defective equipment must be delivered or shipped to Duelco's works to be repaired:
the warranty does not cover costs of transport or the risk of damage to or loss of the
equipment during shipment, which shall be borne by the customer.

All products and components that are replaced become the property of Duelco.

Duelco shall not be held liable under any other warranties or rights except for those
expressly indicated above. Duelco shall not therefore accept claims to pay damages for
expenses, interruption of work or other factors or circumstances in any way related to
failure of the product or any parts thereof.

Please, visit the website www.Duelco.it for the list of the authorised representative of each
Country.

Yk Precise, complete compliance with all standards, instructions and warnings in this
handbook is essential for the correct operation of the device. Duelco therefore declines
any responsibility for all and anything resulting from failure to comply with all or some
of the aforesaid instructions.

Characteristics are subject to change without prior notice. No part of this document may be reproduced unless authorised by Duelco.
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Tel. +45 70101007
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