PREVENTA™ XPS Safety Relays

Selection Guide

Applications

Product Modules

For emergency stop monitoring and limit switch monitoring

Machine IEC 204-1, EN 292, EN 418,
Assemblies EN 60204-1
Conformity to EN 954-1-Category 4
Standards EN 954-1-Category 3 EN 954-1-Category 3 (instantaneous contacts)
Product EN 1088 EN 1088 EN 954-1-Category 3
(time delayed contacts)
EN 1088
Number of Safety 2N.O. 3N.O. 3 N.O. instantaneous contacts + 2 N.O. time delayed contacts
Circuits Signaling — 1N.C. 1N.C.
Indication 2 LEDs 2 LEDs 4 LEDs
24 Vacl/dc 24 Vacl/dc
Supply Voltage 115 Vac 115 Vac
230 Vac 24 Vaclde 230 Vac
i);nuclr;romzanon time between — — 75 ms (when wired for automatic starting)
24V 148V o4 Vacldoi 24 Vacide/- 24Vdo/-
Input channel | Version
voltage
H5V/230V | 4157230 vac —I- 48 Vac/de
version
Catalog number shown with XPSAL5110 24 Vac/dc XPSAX5120 24 Vac/dc XPSAT5110 24 Vac/dc
module supply voltage XPSAL3410 115 Vac - XPSAT3410 115 Vac
XPSAL3710 230 Vac - XPSAT3710 230 Vac
Product type XPSAL XPSAX XPSAT
Page number 80 80 80
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PREVENTA™ XPS Safety Relays

Selection Guide

Applications
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Product Modules

For emergency stop monitoring and limit switch monitoring

Machine IEC 204-1, EN 292, EN 418
Assemblies EN 60204-1
Conformity to
Standards
Product EN 954-1 — Category 4
EN 1088
Number of Safety 2N.0. 3N.O. 6N.O.
Circuits Signaling — 1N.C. 1N.C.
Indication 4 LEDs
24 Vacl/dc
48 Vac/dc
Supply Voltage 115 Vac
230 Vac
iypnuctr;ronlzatlon Time Between 300 ms (when wired for automatic starting)
24VI48Y | 24 vdcias vde
Input channel ersion
voltage
LSV 230V | 45 vdcrag Ve
Version
XPSAS5140 24 Vac/dc XPSAM5140 24 VAac/dc XPSAP5140 24 Vac/dc
Catalog Number Shown With XPSAS5340 48 Vac/dc XPSAM5340 48 Vac/dc XPSAP5340 48 Vac/dc
Module Supply Voltage XPSAS3440 115 Vac XPSAM3440 115Vac XPSAP3440 115 Vac
XPSAS3740 230 Vac XPSAM3740 230 Vac XPSAP3740 230 Vac
Product Type XPSAS XPSAM XPSAP
Page Number 85 85 85
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PREVENTA™ XPS Safety Relays
Selection Guide

Applications

Product Modules

For emergency stop monitoring, limit switch mol

nitoring, pressure sensitive mat, and safety edge monitoring

Machine |IEC 204-1, EN 292, EN 418,
Assemblies EN 60204-1,
Conformity to
Standards
Product EN 954-1 — Category 4
EN 1088
Number of Safety 2N.0. 3N.O. 6N.O.
Circuits Signaling 2 solid-state for messages to PLC 1 N.C. + 2 solid-state for messages to PLC 1 N.C. + 2 solid-state for messages to PLC
Indication 4 LEDs
24 Vacldc
48 Vac/dc
Supply Voltage 115 Vac
230 Vac

Synchronization Time Between

300 ms (when wired for automatic starting)

Inputs
2V 98V | 2448 vee
Input Channel ersion
Voltage
HSVI230V | 45 vdc 48 Vac
Version
XPSASF5142 24 Vac/dc XPSAMF5142 24 Vac/dc XPSAPF5142 24 Vac/dc
Catalog Number Shown With XPSASF5342 48 Vac/dc XPSAMF5342 48 Vac/dc XPSAPF5342 48 Vac/dc
Module Supply Voltage XPSASF3442 115 Vac XPSAMF3442  115Vac XPSAPF3442 115 Vac
XPSASF3742 230 Vac XPSAMF3742 230 Vac XPSAPF3742 230 Vac
Product Type XPSASF XPSAMF XPSAPF
Page Number 91 91 91
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PREVENTA™ XPS Safety Relays

Selection Guide

Applications

Product Modules

For increasing the number of safety contacts

For electrical monitoring of pairs of limit

switches

Machine |IEC 204-1, EN 292, EN 418,
Assemblies | EN 60204-1
Conformity to
Standards
Product EN 954-1 — Category 4 EN 954-1 — Category 4
EN 1088
Number of Safety 4N.O. 8N.O. 3N.O.
Circuits Signaling 1 N.C. + 1 solid-state for messages to PLC 1 N.C. + 2 solid-state for messages to PLC
Indication 3 LEDs
24 Vac/de 24 Vac/dc
48 Vac/dc
Supply Voltage 115 Vac
230 Vac 115 Vac
230 Vac
Synchronization Time _ _ 15s
Between Inputs i
24V 148V | o4\ he— 24 vde 24/48 Vdc
Input Channel | Version
Voltage
LS VI230V | 54 vder24 vde 48 vdc
Version
XPSFB5111 24 Vac/dc
Catalog Number Shown With | XPSECM5131 24 Vac/dc XPSECP5131 24 Vac/dc XPSFB5311 48 Vac/dc
Module Supply Voltage XPSECM3431 115 Vac XPSECP3431 115Vac XPSFB3411 115Vac
XPSECM3731 230 Vac XPSECP3731 230 Vac XPSFB3711 230 Vac
Product Type XPSECM XPSECP XPSFB
Page Number 98 98 103
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PREVENTA™ XPS Safety Relays
Selection Guide

Applications

Product Modules

For electrical monitoring of two-hand control stations
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Machine IEC 204-1, EN 292, |IEC 204-1, EN 292,
Assemblies EN 60204-1 EN 60204-1
Conformity to
Standards
Product EN 954-1 — Category 1 EN 954-1 — Category 4
EN 574 Type lll A EN 574 Type lllC
Number of Safety 1N.O. 2 N.O.
Circuits signaling INC. 1N.C.
Indication 2 LEDs 3 LEDs
24 Vac/dc 24 Vdc
24 Vac
Supply Voltage 115 Vac 115 Vac
230 Vac 230 Vac
Synchronization Time Between 500 ms 500 ms
Inputs
24V 48V 24 Vde 24 Vdc (24 Vdc modules)
Input Channel Version 48 Vdc (24 Vac modules)
Voltage
HSVI230V |54 vde 48 Vdc/48 Vdc
Version

Catalog Number Shown With
Module Supply Voltage

XPSBA5120 24 Vac/dc

XPSBA3420 115 Vac
XPSBA3720 230 Vac

XPSBC1110 24 Vdc
XPSBC3110 24 Vac
XPSBC3410 115Vac
XPSBC3710 230 Vac

Product Type

XPSBA

XPSBC

Page Number

107

107
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PREVENTA™ XPS Safety Relays
Selection Guide

Applications
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Product Modules

For perimeter guarding

For zero speed detection

For elevator control

Functions

Forms a “body” detection light curtain for
perimeter guarding. Uses up to 4 XU2S
thru-beam sensors.

Detection of motor zero speed by measuring
the remnant voltage in the stator windings

Checks the position (height) of an elevator cabin when it
stops at a landing, to help compensate for any differences

made when loading or unloading.

Machine IEC 204-1, EN 292, EN 60204-1 IEC 204-1, EN 292, EN 692 IEC 204-1, EN 292, EN 60204-1
Assemblies EN 60204-1
Conformity to
Standards
Product EN 61496-1 — Type 2 EN 954-1 — Category 3 EN 954-1 — Category 4
EN 1088 EN 81-1, EN 81-2
Number of Safety 2N.O. 1N.O.+1N.C. 2N.O.
Circuits Signaling 2 solid-state for messages to PLC 2 solid-state for messages to PLC 2 solid-state for messages to PLC
Indication 4 Led 2 LEDs 4 LEDs
24 Vdc 24 Vacl/dc
115 Vac 115 Vac
Supply Voltage 24 Vac/dc 230 Vac 230 Vac
Catalog Number Shown With XPSVN1142 24Vdc XPSDA5142 24 Vac/dc
Module Supply Voltage XPSCEN5141 24 Vac/dc XPSVN3442 115 Vac XPSDA3442  115Vac
XPSCEP5141 24 Vacldc XPSVN3742 230 Vac XPSDA3742 230 Vac
Product Type XPSCE XPSVN XPSDA
Page Number 113 120 127
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PREVENTA™ XPS Safety Relays
Selection Guide

Applications

Product Modules

For control of the braking travel of linear presses

For monitoring of solenoid valves on linear hydraulic presses

LSS A D

=PREVENTA«

Tvpe GNKL

0 i1 12 i3 ia 15 i6 i7 i8 A2

Functions

Automatic control of the braking distance of linear presses (for example:
hydraulic, pneumatic, or screw presses).

Dynamic monitoring of the position of valve pistons in a hydraulic safety
circuit on linear (hydraulic) presses.

Machine IEC 204-1, EN 292, EN 693, IEC 204-1, EN 292, EN 693,
Assemblies EN 60204-1 EN 60204-1
Conformity to
Standards
Product EN 954-1 — Category 4 EN 954-1 — Category 4
Number of Safety 3N.O. 2N.O.+1N.C.
Circuits Signaling 1N.C. —
Indication 8 LEDs 8 LEDs
24 Vac/dc 24 Vdc
120 Vac -
Supply Voltage 230 Vac _
XPSPVT1180 24 Vdc
Catalog Number Shown With GNKL24VACDC 24 Vac/dc -
Module Supply Voltage GNKL120VAC 120 Vac -
GNKL230VAC 230 Vac
Product Type GNKL XPSPVT
Page Number 130 133
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PREVENTA™ XPS Safety Relays
Selection Guide

Applications

Product Modules

For dynamic monitoring of double bodied solenoid valves

For stopping at TDC with automatic overtravel monitoring

Lo P )

Functions

Dynamic monitoring of double bodied safety solenoid valves on eccentric
presses. It will not allow engagement of the clutch and engages the brake if
a fault occurs in the solenoid.

Monitors the stopping distance at each cycle and maintained open function
on eccentric presses.

Machine IEC 204-1, EN 292, EN 692, IEC 204-1, EN 292, EN 692,
Assemblies EN 60204-1 EN 60204-1
Conformity to
Standards
Product EN 954-1 — Category 4 EN 954-1 — Category 4
Number of Safety 1N.O.+1N.C. 3N.O.
Circuits Signaling 4 solid-state for messages to PLC 4 solid-state for messages to PLC
Indication 8 LEDs 4 LEDs
24 vdc —
120 Vac 120 Vac
Supply Voltage 230 Vac 230 Vac
Catalog Number Shown With XPSPVK1184 24 vdc -
Module Supply Voltage XPSPVK3484 115 Vac XPSOT3444 115 Vac
XPSPVK3784 230 Vac XPSOT3744 230 Vac
Product Type XPSPVK XPSOT
Page Number 136 141
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PREVENTA™ XPS Safety Relays
Selection Guide

Applications

Product Modules

For shaft or chaing break monitoring

Safety amplifier used with proximity sensors

—]

Module for monitoring the mechanical transmission of movement between a

Detection and amplification of signals from limit switches, PNP and NPN

Functions cam shaft and the switching cams on eccentric presses proximity sensors. Converts signals to hard contacts.
. Machine IEC 204-1, EN 292, |IEC 204-1, EN 292,
Conformity to | Assemblies EN 60204-1 EN 60204-1
Standards
Product — EN 954-1 — Category 4
Number of Safety 2N.0.+2N.C. 2N.O.+2N.C.
Circuits Signaling — 4N.C.
Indication 1LED 4 LEDs
120 Vac 120 Vac
Supply Voltage 230 Vac 230 Vac
GBS120VAC 120 Vac
Catalog Number Shown With GBS230VAC 230 Vac -
Module Supply Voltage GBS120VACINF 120 Vac XPSNS3440 115 Vac
GBS230VACINF 230 Vac XPSNS3740 230 Vac
Product Type GBS XPSNS
Page Number 143 145

Safety Relay Modules for Micro and Premium PLC’s

Safety relay modules are also available for the Micro and Premium PLC platforms. These modules
perform the same function as the XPS safety relays and plug into the Micro and Premium platforms. The
safety module operation is independent of the PLC processor. For more information, please contact your
local Schneider Electric Industrial Sales representative.
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PREVENTA™ XPS Safety Relays

Overview

Safety

Good equipment is safe equipment, which combines:

« Safety: of personnel (equipment that does not pose a hazard),

« Reliable Operation: of production machinery (equipment in working order at all times).

Safety is achieved by:

< Simultaneously optimizing safety and reliability,

« Applying fundamental principles: redundancy, and self-testing,

« Making reliability a design consideration (failure potential determining the design of the machine in a

specified position, pro-active safety features),

« Ease of maintenance.

Safety and Automation

All hazardous areas must be identified and their access restricted and controlled, that is to say that no
failure or tampering should render the automated equipment hazardous to personnel.

Please note that the use of safety products does not necessarily assure the equipment is compliant with the
European Machinery Safety Directive, CSA, OSHA, ANSI, or other Canadian safety requirements.

Rather, proper use, wiring, connections and planning contribute to the safety of the equipment as a whole.
Safety systems are comprised of many components. No one safety component will ensure the safety
of the system.The design of the complete safety system should be considered before you begin. It
is very important to follow applicable safety standards when installing and wiring these components.
General Model of an Automated Machine

Sl_gnalllng/ @ Start/Control

Display

Process the + ¥

information

) Pre-operation
Detection
Contactors, Valves

Sensor f Drives

Safety Device

Machine ﬁ
I:I Control System D Operative Component
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OBJECTIVE

PREVENTA™ XPS Safety Relays
Basic Principles

» Open outputs upon occurrence of the first fault.
* Provide non-hazardous positioning.
« Enhance the safety of personnel operating industrial machinery.

BASIC PRINCIPLES

Redundancy Redundancy + | Self-Testing

To compensate for the failure of one To compensate for the failure of one To automatically test the operation of each

component with another properly operating component with another properly operating component which changes state with each

component, with the assumption that both component, with the assumption that both operating cycle.

components will not fail simultaneously. components will not fail simultaneously. The next cycle can be inhibited or enabled.
+

Availability Availability |+ | safety

\/

If an initial fault is not detected, there is no
corrective action, allowing a second fault to

occur, thereby compromising safety.

An initial fault in a safety circuit will be detected before a second fault can occur (next cycle inhibited).

The use of a PREVENTA safety relay module allows a Category 4 control system to be designed in
compliance with standard EN 954-1 (for safety-related control system components).

DEFINITIONS

Redundancy

This function is achieved by integrating dual circuitry into the design, combined with a test function
which authorizes a control action only when at least two output signals are identical.

Self-Test Function

PREVENTA safety relay modules use mechanically-linked N.O. and N.C. contact relays.
These relays ensure the uniform operation of their additional N.C. and N.O. contacts.
The reliability of the self-test function is ensured by verifying the proper operation of the contact

relays during the current cycle.

To detect the failure of a mechanically-linked N.O. relay contact requires that the proper operation
of its N.C. contacts be tested at the time of their integration into a self-test circuit. This detection is
made possible only by using mechanically-linked contact relays.

75
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PREVENTA™ XPS Safety Relays
Interposing Relay Concepts

76

Effect on the Control Circuit without Interposing Relays/Contactors

Emergency L
Stop @
Stop [-
Start EA\ KM1 d dd
,,,,,,, \——\77\ KM1
KM1 [ F--—-————- |
399
L

The control signal issued by the protective device
(emergency stop circuit illustrated to the left) acts
directly on the power contactor of the machine.

In this diagram, the possible fault conditions are:
» emergency stop button being shorted or jumpered.
» KM1 contactor sticking or welded.

When the emergency stop is operated, the signal is
not recognized, and another sequence can begin
following the emergency stop, despite the presence
of the fault condition.

In this case of failure, the safety function4 is
compromised. Therefore, reliable interposing
relays/contactors must be used.

A A safety function is a function whose non-execution or untimely

execution results in the immediate placement of the equipment into a
non-hazardous condition.

Effect on the Control Circuit with Interposing Relays/Contactors

Feedback Loop

KM6  KM5
ot 1 | :
[T T TTTTTTITITT]
PREVENTA Safety Module Redundancy\l wl
[T TTTTTTITTIIT ]
KM5

KM5 and KM6 Relays/Contactors with Mechanically-Linked Contacts

PREVENTA safety relay modules provide reliable
interposing relaying by eliminating the risks of a:

« control circuit fault (inputs),

» power circuit fault (outputs),

« safety module internal component fault.

The safety function remains operative in all
occurrences of one of these faults.

Relays and Contactors in the Safety Circuit

Use relays or contactors with mechanically-linked
contacts on the safety outputs of the safety relay
such as the Square D or Telemecanique products
found in Appendix A, pages 174-177, of this catalog.

KM6

Independent Safety Circuits

Category requirements

To meet the requirements of Category 3 per

EN 954-1 (this standard deals with safety related
parts of control systems), the output devices must
be redundant - meaning there must be two relays/
contactors in series controlling the load which can
cause a hazardous movement. Using only one
relay/contactor will reduce the control system to a
maximum Category 2.

To meet the requirements of Category 4 per

EN 954-1, the requirements for Category 3 need to
be met, plus one of the N.C. auxiliary contacts from
each of the two relays/contactors in series must be
wired in series in the feedback loop. Without both of
these N.C. contacts wired in series in the feedback
loop, the control system is reduced to a maximum
Category 3.

www.schneider-electric.ca
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PREVENTA™ XPS Safety Relays
Safety Solutions: Applications for Protection Systems and Gates or Guards

SELECTION CRITERIA
High Potential of Hazard to Personnel

Low Potential of Hazard to Personnel
Locking or interlocking device based on redundancy and self-

Locking or interlocking device based on the principle of intrin-
sically safe design (proven components and principles). testing. The safety relay modules provide these functions.

Quick-Stop Machinery. Locking (stop time < access time) *
Positive and negative
mode activation wired
to a safety relay module

7
X
RERRLRE,
TR
.v.z03'1:52"1'3:’1'3:3141'311
0so ot e Al I 0 otood
LRRRRRACRERKIRNEN
R R KRNI
20020000 2002010620 000 000020,
02000000 8010300 0620002052004
QRRRIRRRKLAIR NS
oetecateetesedtectetoetel
LRRERELALRERL
A
A
Dosests!

g,
0

Locking by actuating key s

Jhz2

O] pmm [©
o o

=

Locking by actuating

Positive Mode Activation Positive and Negative Mode Activation key with positive  ge
mode activation XPS-FB
wired to a = | =

safety relay module

Inertia-Based Machinery; Long Stopping Times. Interlocking (stop time > access time)x

Interlocking Device with
Electromagnetic Guard Lock

Interlocking Device with Interlocking Device with
Electromagnetic Guard Lock Electromagnetic Guard Lock and
Zero Speed Sensing

XPS-VN

Interlocking Device with Electromagnetic Lock

* Stop time: time elapsed between issuance of the machine stop command and the moment at which the machine stops (risk elimination). Access time: time required for a person to access the

hazardous area (calculated using an approach speed as the basis).

i
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PREVENTA™ XPS Safety Relays
Rating Curves

Lifetime Curve and Switching Capability with N.O. Contacts

determined by EN 60947-5-1 Table C2

100

NN

AN

N\
< AC15: 230V \
—
o

\ N
2 N \
2 DC13:24V N | N\
3 N \
210 ™~ N
% \‘\ \‘\ \QQ
E ~ N AN
o N S \\\
9 \s S \{‘
c R . [\{ |Ac1: 230V
€ L S\ PC1: 24V
g R \\ \\
ss~ w\ \\\\\
N AN \\\\\
. A \\\
10 100 1000 10000

Operation Cycles x 103

XPSAL, XPSAS, XPSASF, XPSAT (time delayed contacts), XPSAX, XPSBA, XPSBC, XPSCE, XPSDA, XPSFB,
XPSNS, XPSOT, XPSPVK, XPSPVT, XPSVN, GNKL, GLA, GLC, DANZ, DEWZ

Lifetime Curve and Switching Capability with N.O. Contacts

determined by EN 60947-5-1 Table C2
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Operation Cycles x 1083
XPSAT (direct contacts), XPSAM, APSAMF, XPSAP, XPSAPF, XPSECM, XPSECP, GBS

The product life expressed above is based on average usage and normal operating conditions. Actual operating life will vary with conditions.
The above statements are not intended to nor shall they create any express or implied warranties as to product operation or life. For information
on the limited warranty offered on this product please refer to the Schneider Electric terms and conditions of sale.
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PREVENTA™ XPS Safety Relays
Electrical Ratings

Determining the electrical life according to EN 60947-5-1 (table C2)

Type of Utilization Start-up Breaking

current category Current \oltage Cos ¢ Current Voltage Cos ¢
AC supply AC-15 10xle Ue 0.7 le Ue 0,4
Type of Utilization Start-up Breaking

current category Current Voltage T0.95 Current Voltage T0.95
DC supply DC-13 le Ue 50 ms le Ue 50 ms

le: Operational current measured.

Ue: Operational voltage measured.

Cos ¢: Power factor.

T 0.95: Time taken to reach 95% of rated current.

The tests are carried out with a frequency of 6 switching operations per minute and with no additional
protection of the components connected to the safety outputs.

The use of additional protection for the components connected to the safety outputs significantly increases
the life of the safety outputs.

Determining the breaking capacity according to EN 60947-5-1 (table 4)

Start-up Breaking Switching | Switching
I Total no.of | C°PS:-Per ops. per Mmu_num
Utilization switching minute for | minute for | duration of
cat. Current | Voltage | Cos ¢ | Current | Voltage | Cos ¢ ops 1...1000 | 1001...6050 | switching
’ switching switching operation
ops. ops.
AC-15 10x le Ue 0.3 le Ue 0.3 6050 60 6 50 ms
Start-up Breaking Switching | Switching
I Total no.of | 2PS: P ops. per M'“".“”m
Utilization switching minute for | minute for | duration of
cat. Current | Voltage | T0.95 | Current | Voltage | T 0.95 ops 1...1000 | 1001...6050 | switching
' switching | switching | operation
ops. ops.
DC-13 le Ue 50 ms le Ue 50 ms 6050 60 6 50 ms

e: Operational current measured.

Ue: Operational voltage measured.

Cos ¢: Power factor.

T 0.95: Time taken to reach 95% of rated current.

Comments:

The maximum values for the breaking capacity of the safety outputs in the various utilization categories are
not fixed and depend on the power factor and on the switching frequency. The test definition for the “breaking
capacity” and “durability” tables in European standard EN 60947-5-1 uses different values for the power factor
and the switching frequency.

The power factor (cos @) in the “breaking capacity” table (0.3) is greater than that in the “durability” table (0.7)

The switching frequency of the safety outputs is higher in the “breaking capacity” table (60 switching
operations per minute for the first 1000 switching operations) than in the “durability” table (6 switching
operations per minute).

Consequently, the maximum breaking capacity values determined using the “breaking capacity” table are
lower than those in the “durability” table.

AC Voltage and Current Ratings 50-60 Hz

. Thermal Continuous Maximum Current, Amperes
Cgr;tsai;;ztz?g:g Test Current, 120 Volts 240 Volts 480 Volts 600 Volts Volt amperes
Amperes Make | Break | Make | Break | Make | Break | Make | Break | Make | Break
B300 5 30 3.00 15 1.50 . e o o 3600 360
C300 25 15 1.50 7.5 0.75 S o . . 1800 180
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PREVENTA™ XPS Safety Relays

Emergency Stop and Limit Switch Monitoring

Technical Data

Module Type XPSAL XPSAX XPSAT
Power Supply
Voltage \ 24 AC and DC, 115 AC, 230 AC 24 AC and DC 24 AC and DC, 115 AC, 230 AC
-10...+10 % (24 V) _ o -20..+10% (24 V)
Voltage limits - 15...+15 % (115 V) - gg...ilzoo&(gcg) -15..+ 15 % (115 V)
-15...+10 % (230 V) -15...+10 % (230 V)
Frequency Hz | 50/60 50/60 50/60
Power Consumption VA | <3 <5 <8
. < 4 A external fuse for 24 V versions, internal

Module Fuse Protection =4 A external fuse =4 A external fuse electronic for 115 V and 230 V versions

Selectable Delay s - - 0to 30

Start Button Monitoring No No Yes (configurable by jumpering terminal connections)

Control Component Voltage Identical to supply voltage Identical to supply voltage Between terminals S11-S12 and S21-S22 or S11-B1

- 24V Version v 24 (approx. 60 mA) 24 (approx. 60 mA) 24Vdc
-48V, 115V, and 230 V Versions 115/230 (approx. 20 mA) 48 Vdc (115V, 230 V)

Minimum Voltage and Current Between

Terminals S11-S12 and S21-S22 or S11-B1

(inputs A and B)

U min/l min - 24 V (20 °C) version - - 17 V25 mA
U min/l min - 115 V/230 V (20 °C) version - - 38 V/15 mA
RL max = Y inltr;i:'nj min

Calculation of th.e Wiring Resistance Ue = True voltage applied to terminals A1-A2

RL between terminals S11-S12, - !

N L U int = Supply voltage Ue - 3V (24 V version)

S21-S22 or S11-B1 as a function of the Q - U int = Supply voltage U int between 42 V and 45 V. with typical

internal power supply voltage lue = » WIh typ!

U int (terminals S11-521) value =45V (115 V, 230 V version)
Calculated max RL must be equal to or greater than
the true value

Synchronization Time Between Inputs A

and B automatic start, jumpered terminals ms | — - Approximately 75 ms

S33-Y2 and Y3-Y4

Outputs

Voltage reference Relay hard contacts
No. and nature of standard safety 2 N.O. (13-14, 23-24) 3 N.O. (13-14, 23-24,33-34) 3 N.O. (13-14, 23-24,33-34)
output circuits
No. and_nat_ure of time delay _ _ 2 N.O. (57-58, 67-68)
safety circuits
No. and nature of additional circuits - 1N.C. (41-42) 1N.C. (41-42)
AC-15 Breaking capacity
non-time delay outputs VA | C300: inrush 1800, sealed 180 C300: inrush 1800, sealed 180 B300: inrush 3600, sealed 360
time delay outputs - - C300: inrush 1800, sealed 180
DC-13 Breaking capacity
non-time delay outputs 24V/1.25 AL/IR =50 ms 24V/1.25 A L/IR =50 ms 24V/1.5 A L/IR =50 ms
time delay outputs - - 24V/1.5 A L/IR =50 ms
Max thermal current (Ithe)
non-time delay outputs A 25 6 5
time delay outputs - - 25
Output fuse protection per IEC 947-5-1,
DIN VDE 0660 Part 200 A <4 A fuse or 6 A fast blow for
non-time delay outputs 4 A fuse outputs 23-24 or 33-34 6 A fuse
time delay outputs - - 4 A fuse
Minimum current mA | 10
Minimum voltage \ 17

Electrical Life See page 78

Response Time from Input Breaking ms | <100 | <40 | <20

Rated Insulation Voltage (Ui) \ 300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110 parts 1 and 2)

Rated Impulse Withstand Voltage (Uimp.) kV | 4 (Overvoltage Category IlI, per IEC 947-1, DIN VDE 0110 Parts 1 and 2)

LED Display 2 | 4 | 4

Operating Temperature

+14 °Fto + 130 °F (- 10 °C to + 55 °C)

Storage Temperature -13°Fto + 185 °F (- 25 °C to + 85 °C)

Degree of Protection per IEC 529
Terminals IP 20
Housing IP 40

Connection Captive screw-clamp terminals. Maximum wire size: 1-12 AWG (1 x 4 mm?) without cable end, 2-14 AWG
Type (2 x 2.5 mm?) with cable end
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PREVENTA™ XPS Safety Relays
Emergency Stop and Limit Switch Monitoring

OPERATING PRINCIPLE

PREVENTA XPSA emergency stop and limit switch monitoring modules are used to interrupt one or
several circuits and are designed to be used in emergency stop or safety circuits, in accordance with
standard EN 60204-1. They meet the requirements of European standard EN 418 for emergency stops
and EN 60204-1 for safety circuits. These standards apply especially to cases in which a single
emergency stop command must interrupt several circuits (indirect action emergency stop).

These modules also meet the safety requirements for electronic monitoring of limit switches in protection
devices.

XPSAL Module

The XPSAL module has two stop-category 0, N.O. output circuits.

XPSAX Module
The XPSAX module has 3 stop category 0, N.O. output contacts and 1 N.C. auxiliary contact.

XPSAT Module

In addition to the three stop-category 0, N.O. safety outputs, the XPSAT module has two other stop-
category 1 time delay outputs, which allow for controlled slow down of the motor components until a
complete stop is reached (for example, motor braking by a variable speed drive). At the end of the preset
delay, the power supply is disconnected by opening the time-delay output circuits. The time delay of the
two output circuits between terminals 57-58 and 67-68 (see wiring and connection diagrams, pages 83
and 84) can be set from 0 to 30 seconds using the 12-position selector switch on the cover of the XPSAT.

XPSASF, XPSAMF, and XPSAPF Modules

Safety modules XPSASF, XPSAMF and XPSAPF can also be used for pressure sensitive mats and edge
sensors.

Ordering Information

No. of No. of Time .
. Power Catalog Weight
Description Standard Delay Safety Suppl Number oz. (kg)
Safety Circuits Circuits pply - (g
Safety Modules for | XPSAL: 24 Vacl/dc XPSAL5110 7 (0.200)
Emergency Stop Suitable for use in circuits through
and Category 3 per EN 954-1 2 - 115 Vac XPSAL3410 | 7 (0.200)
Limit Switch 230 Vac XPSAL3710 | 7 (0.200)
Monitoring
XPSAX:
U File E164353 2:?:55;0; ’L)J:reér;\‘cgscxltls through 3 - 24 Vacl/dc XPSAX5120 9 (0.250)
5 I_ CCN NKCR
XPSAT: 24 Vac/dc XPSAT5110 23 (0.650)
Suitable for use in circuits per EN 954-1:
Category 4 for instantaneous contacts | 3 2 115 Vac XPSAT3410 | 30 (0.850)
File LR44087 Category 3 for timed contacts 230 Vac XPSAT3710 30 (0.850)
® Class 321103
Dimensions. ............ 147-148
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PREVENTA™ XPS Safety Relays

Emergency Stop and Limit Switch Monitoring

Wiring Diagrams and Connections
XPSAL Module with an Emergency Stop Button

XPSAL Functional Diagram

— — Supply Start Button Emergency Stop Emergency
L1 (+) ‘E' L1 () ‘E' Voltage  Not Activated Not Activated Stop
Start Button Activated
s2f Activated
Start EArTFrgency Stop
(1)s1@¢™> 2)| s1@™>7F—- K3 Emergency Stop
K4 A2
Feedback Loop
2] Ja1] Y1-Y2
Output 13-14 (N.O.) 1
Output 23-24 (N.O.) —
XPS-AL —
1) L
,,,,,,,,,,, I
NE) NGO Key 0
(1) Emergency stop button with 1 N.C. contact
(2) Emergency stop button with 2 N.C. contacts (recommended application)
Y1-Y2: Feedback loop
XPSAX Module with an Emergency Stop Button XPSAX Functional Diagram
) — Supply Start Button Emergency Stop  Emergency
L1 i i
F1 ] Voltage Not Activated Not Activated Stop
S2} Start Button Activated
Start Activated
Ka “EAnI?rgency Stop
K5 Emergency Stop
a “A2"
P & | ESC Feedback Loop
(1) [ Y1-Y2
[a1] [v1] [v2[]13]]23]]33]]41] ‘ Output 13-14 (N.O.) I | I
| | | | Output 23-24 (N.O.) 1
T Kl\ KT A [¢] 33-34 (N.O.)
— + K2 utput 33- .0. | —
|_<>| Logic J ks |
,,,,, K5\ K5\ K5 |
K2 W W Output 41-42 (N.C.) —
K1 K2 K3
[a2] [14][24] [34]]42] —1
Key 0
K4 K5 3
NE) (©)]
= XPSAL and XPSAX LED Signals
H R TR
Start }
K4
K5
s1G~f-—— \ o—j 1
@ | Bsc o— 2
[a1] [v1] [v2]13][23] [ s3] 41]
| ‘ ‘ ‘ 1 A1-A2 supply voltage
XPS-AX Kl\ KIN -\ - Ka\ K4\ K& 2 Status of K1-K2 (N.O. safety outputs closed)
— + KZE
|'<>| Logic K3 7
K2\ -—\—— K5\ K5\ K5
ofeeg]eeg]
[a2] [14]]24][34]]42]
K4 K5 3)
N(E)
(1) Emergency stop button with 1 N.C. contact
(2) Emergency stop button with 2 N.C. contacts (recommended application)
(3) “Emergency stop” signaling
Y1-Y2: Feedback loop
ESC: External start conditions
82 - -
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Wiring Diagrams and Connections
XPSAT Module with an Emergency Stop Button

PREVENTA™ XPS Safety Relays
Emergency Stop and Limit Switch Monitoring

ue
=
F1
=) ) S
P
1
A1 [s21][s14][B1] [s12] [s22] [13]23]3s]a]  [s7]]e7]
XPS-AT )
Kl’—\l K2 ﬁ @ Logic K3\~ |
T =Dt . j
—[| « kY NN | ke
§§8¥ K3| Ki| K2 K4 Ez
KN\
e e 1)

a2]  [pe] [s33] [va] Jv2]vs]va]vs| J14]24]34]42] [s8] e8]

= |>7‘\ é @ f Stop Stop
S2 Fj» | Start st 4 Category 0 Category 1
=! Standard Time Delay

* é Safety Safety

L,)J Outputs Outputs

N&)

Functional Diagram for XPS-AT Module with Emergency Stop Button Monitoring

S1: Emergency stop button with 2 N.C. contacts
(recommended application).

Output 41-42 must not be used as a safety circuit.

(1) With start button monitoring

(2) Without start button monitoring

(3) Dashed line around S2 (N.O. start button
between terminals S33-Y2) indicates wiring
for automatic start. This is only feasible when
configured without start button monitoring. If
S2 is jumpered and the module is configured
for start button monitoring, the N.O. safety
contacts will not close.

Functional Diagram for XPS-AT Module with Limit Switch Monitoring

Supply Begin Emergency Stop Emergency Supply Guard Closed Guard Opening
Voltage Not Activated Stop Activated Voltage 75 ms t max.
f-————
Input A S11-S12 ]
Input B S21-S22
Start Button 1
Start Button 2
Feedback Loop [
Y1-Y2 — L —
Output 13-14 (N.O.) | | | |
Output 23-24 (N.O.) | | | |
Output 33-34 (N.O.) | 1 | | I
Output 41-42 (N.C.) 1 I 1 —
Output 57-58 (N.O.) | |
Output 67-68 (N.O.) | |
1 _ y _ )
Key 0 | Tv—_O...SOs TVTO...3OS
Adjustable Adjustable

1 With start button monitoring (connection Y3-Y5)
2 Without start button monitoring (connection Y3-Y4)

XPSAT LED Signals

1 A1-A2 supply voltage,
internal electronic fuse
status

2 S12 (A) input status

3 S22 (B) input status

4 Stop category 1 output
closed

5000
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PREVENTA™ XPS Safety Relays
Emergency Stop and Limit Switch Monitoring

Wiring Diagrams and Connections
XPSAT Module

Example of a safety circuit connecting an emergency stop module with a variable speed drive controller

Iy I e
pdl A |
— L4
T2 F2 7
— s :
H;L" R EEIEIE [+eav] | [a1]ls2dJsuy] [ea] [sug [sed1s] Joa] [es]  [aa] [s7] Je7]
T |
Q1 ATV 66 XPS-AT \ﬁ 0...30's
Jurma]vima]wir| [rw] [rY] | [A2]]pe][s3qdva]v2]vs]va]vs[1a] Toa| Jaa]  Taz| s8] Jeg]
|
= K1
R1 1)
Programmable s2\ K2 7
Controller Start . . . .
O O K1 K2 KML1| KM2
kw1 /
|
PEd‘P =
] KM2
(1) With start button monitoring
S1: Emergency stop button with 2 N.C. contacts (recommended application)
XPSAT
Configuration with 1 Emergency Stop Button
Configuration of multiple emergency
©) =) stop buttons with 2 N.C. contacts
(recommended application).
The 2 input channels are supplied a
different voltage. Short circuits
A1 [s2a] sy [B1] [s1q [s2  [as] J2s] [ss] [a1] [s7] [e7 between the two inputs are detected.
XPS-AT
Both input channels are supplied the same voltage. All |321| |Sll| |Bl| |512| |522| |13| |23| |33| |41| |57| |67
S1: 2-contact emergency stop button
(short circuits between the 2 inputs are not detected). XPS-AT

XPSAT

Configuration with Start Button Monitoring
(Start button 1 functional diagram, see page 83)

XPS-AT
A2 [Pe]| [s3q] [v1] [v2] [v3] [v4] [vs
T ~
o \' &
|
Configuration without Start Button Monitoring
(Start button 2 functional diagram, see page 83)
XPS-AT
A2 [Pe] [s3q] [v1] [v2] [v3] [v4] [vs
| —— <
= | squ 1(1)
I

(1) Auxiliary terminal (to be used to separate the feedback loop from the wiring)

84

Monitoring for a Single-Contact Emergency Stop Button

G |

S Ga

A1 [s21] Js1d]

[B1] Js1d [s2d]

[13] ]3] [a3] Ja] [s7] Jer

XPS-AT

S1: Emergency stop button with 1 N.C. contact.

Not all faults are detected: short-circuits on the emergency
stop push button are not detected.
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Technical Data

PREVENTA™ XPS Safety Relays
Emergency Stop and Limit Switch Monitoring

Module Type XPSAS | XPSAM | XPSAP
Power Supply
Voltage \ 24/48 Vac/dc, 115/230 Vac
-20...+10 % Vdc, + 20 % (24/48 Vac)
Voltage Limits -15...+15 % (115 Vac)
- 15...+10 % (230 Vac)
Frequency Hz | 50/60
Power Consumption
24V <4 <7
48V VA (<4 <7
115V/230V <6 <10
Module Fuse Protection =4 Aexternal fuse for 24V and 48V versions, internal electronic for 115V and 230 V versions
Voltage on Control Unit . .
between S11-S12, $21-522 or S11-B1 \ 24 Vdc (24 V version), 48 Vdc (48 V, 115V and 230 V versions)
Minimum Voltage and Current Between
Terminals S11-S12, S21-S22 or S11-B1 (inputs A
and B)
U min/l min - 24 V (20 °C) version 16 V/70 mA 16 V/60 mA 16 V/100 mA
U min/l min - 48 V (20 °C) version 35V/35 mA 35V/25 mA 35V/45 mA
U min/l min - 115 V/230 V (20 °C) version 41 V/35 mA 41 V/25 mA 41V/45 mA
_ Uint—U min
Calculation of Wiring Resistance RL Between RL max = I min
Terminals S11-S12, S21-S22 or S11-Bl as a a Ue = true voltage applied to terminals A1-A2
function of the internal supply voltage (U int) U int = supply voltage Ue - 3V (24 V, 48 V version)
(terminals S11-S21) U int between 42 V and 45V, with typical value = 45V (115 V, 230 V version)
Max RL must not exceed 50 Q
Synchronization Time Between Inputs A and B ms | Approximately 300
automatic start, jumpered terminals S33-S34 pp Y
Outputs
\oltage reference Relay hard contacts
-— 6 N.O. (13-14, 23-24,33-34,
No. and nature of safety circuits 2 N.O. (13-14, 23-24) 3 N.O. (13-14, 23-24, 33-34) 43-44, 53-54, 63-64)
No. and nature of additional circuits - 1N.C. (41-42) 1N.C.(71-72)
AC-15 Breaking capacity VA | C300: inrush 1800, sealed 180 | B300: inrush 3600, sealed 360
DC-13 Breaking capacity 24V/1.5A-L/R=50ms
Max thermal current (Ithe) A 5 6
Output fuse protection
per IEC 947-5-1, DIN VDE 0660 Part200 | A | 4Afuse 6 Afuse
Minimum current mA |10
Minimum voltage \% 17
Electrical Life See page 78
Response Time from Input Breaking ms | <40
Rated Insulation Voltage \% 300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110 Parts 1 and 2)
Rated Impulse Withstand Voltage (Uimp) kV | 4 (Overvoltage category IlI, per IEC 947-1, DIN VDE 0110 Parts 1 and 2)

LED Display

4

Operating Temperature

+14 °Fto + 130 °F (- 10 °C to + 55 °C)

Storage Temperature -13°Fto+ 185 °F (- 25 °C to + 85 °C)

Degree of Protection per IEC 529
Terminals IP 20
Housing IP 40

Connection Captive screw-clamp terminals. Maximum wire size: 1-12 AWG (1 x 4 mm?2) without cable end,
Type 2-14 AWG (2 x 2.5 mm?2) with cable end

02/01
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PREVENTA™ XPS Safety Relays
Emergency Stop and Limit Switch Monitoring

Ordering Information

No. of
Description Safety Power Supply Catalog Number Weight oz. (kg)
Circuits
Safety Modules 24 Vacl/dc XPSAS5140 12 (0.350)
for emergency stop and
limit switch monitoring ) 48 Vac/dc XPSAS5340 12 (0.350)
115 Vac XPSAS3440 16 (0.450)
230 Vac XPSAS3740 16 (0.450)
24 Vacl/dc XPSAM5140 21 (0.600)
48 Vac/dc XPSAM5340 21 (0.600)
s 115 Vac XPSAM3440 25 (0.700)
230 Vac XPSAM3740 25 (0.700)
24 Vacl/dc XPSAP5140 21 (0.600)
48 Vac/dc XPSAP5340 21 (0.600)
° 115 Vac XPSAP3440 25 (0.700)
230 Vac XPSAP3740 25 (0.700)

Suitable for use in circuits through Category 4 per EN954-1.

U File E164353
CCN NKCR
®
File LR44087
® Class 321103

C€

Dimensions ............ 147-148
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Wiring Diagrams and Connections

XPSAS

XPSAS module with a 2-N.C.-contact emergency stop button

PREVENTA™ XPS Safety Relays
Emergency Stop and Limit Switch Monitoring

[ g
F1 ‘E ESC: External Start Conditions
s1 L | ESC Y1-Y2: Feedback loop
G e K3 (1) Wiring for automatic start (S33-S34)
K4
AL [s14] [s22] Js21] [se][B1][va] Jvo[ Jas[ [e3]
115V
230V
— . XPS-AS K1t N
I
Logic
K2 f——— N\ ———-\
~eecg
MIEEEE [s34] [14] [o4]
s2|- < to N
Start
N(E)
LED Signals XPSAS Functional Diagrams
Emergency Stop Function
Supply Start Emergency Stop Emergency Stop
Voltage Not Activated Activated
1 FO Input A (S11-S12)
2 O
‘31 g Input B (S21-S22)
Feedback Loop
Y1-Y2
. . Start Button
1 A1-A2 supply voltage, internal electronic fuse status S12-S34 N.O.

2 Input S12 (A)
3 Input S22 (B)

4 K1/K2 status (N.O. safety outputs closed)

N.O. Output 13-14

N.O. Output 23-24

Legend O

Limit Switch Monitoring with Automatic Start Function

ME@E) @ 6G) © (7) (8) 9)
Input A (S11-S12)
Input B (S21-S22)

Sensor Mat/Edge
Channel 1 (S31-S32)
Sensor Mat/Edge
Channel 2 (S41-S42)

Feedback Loop
Y1-Y2

Jumper to S33-S34
Jumper to Y3-Y4
N.O. Output 13-14

N.O. Output 23-24
Static Output
Y33-Y34 (Fuse)
Static Output
Y43-Y44 (K1/K2)

300 ms
1 max

Legend 0
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PREVENTA™ XPS Safety Relays

Emergency Stop and Limit Switch Monitoring

Wiring Diagrams and Connections

XPSAM

XPSAM module with a 2-N.C.-contact emergency stop button

[ g "
IH' ESC: External Start Conditions
Y1-Y2: Feedback loop
(1) Wiring for automatic start (S33-S34)
| (2) Signalling output (41-42) (not a safety output)
AL [s14] [s12] [s21] [s22] [B1] [23] 23] [33] [a1
115V
2 XPS-AM ‘
7= ¥ - | [ Ty A N S A
Logic
K2 \ \
ey . 1 4
a2|  [PE[ sag [saa] [va[[ve] [14][24]]24]]42
sz} < to e
Start | ESC 2
N()
LED Signals XPSAM Functional Diagrams
Emergency Stop Function
Supply Start Emergency Stop
% B Voltage Not Activated
3 Lo Input A (S11-S12)
4 FO
Input B (S21-S22)
Feedback Loop
Y1-Y2
1 A1-A2 supply voltage, internal electronic fuse status N.O. Start Button
2 Input S12 (A) S12-534
N.O. Output 13-14
3 Input S22 (B)
4 K1/K2 status (N.O. safety outputs closed) N.G. Output 23-24
N.O. Output 33-34
N.C. Signaling
Output 41-42
1

88

Legend O

Limit Switch Monitoring with Automatic Start

Supply 1st 2nd
Voltage Switch Switch
Guard
Open

Guard Closed
Input A (S11-S12)

Input B (S21-S22)

Feedback Loop
Y1-Y2

Jumper to S33-S34
N.O. Output 13-14
N.O. Output 23-24

N.O. Output 33-34

N.C. Signaling

Output 41-42

300 ms
max

Legend O

Emergency Stop

Activated

Guard
Opens

www.schneider-electric.ca
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PREVENTA™ XPS Safety Relays
Emergency Stop and Limit Switch Monitoring

Wiring Diagrams and Connections

XPSAP
XPSAP module with a 2-N.C.-contact emergency stop button
O ESC:E | Start Conditi
— : External Start Conditions
F ‘E’ESC Y1-Y2: Feedback loop
|
L 1) Wiring for automatic start (S33-S34
Sl,gl-f I-/ s2 |\ st | s (1) Wiring | ( )
@ 1 (2) Signalling output (71-72) (not a safety output)
| 2. ka
AL [s14] [s12] [s21] [s22] [B1][s3q [sa4]  [va| [v2|]13]]23]33]43]s53]63] [71]
115V [ | [ |
230V |
T = + XPS-AP L T e e e e e I
Logic
K271\ )\
~e5] weg] | It
a2 [pe [14] [24]34]44]54]64] [72]
|
= K3[ K4
(2
N()
LED Signals XPSAP Functional Diagrams
Emergency Stop Function
Supply Start Emergency Stop Emergency Stop
1 O Voltage Not Activated Activated
% B Input A (S11-S12)
4 O Input B (S21-S22)
Feedback Loop
Y1-Y2
1 A1-A2 supply voltage, internal electronic fuse status 2'1‘3:353‘3” Button
2 S12 Input (A) N.O. Output 13-14

N.O. Output 23-24
N.O. Output 33-34
N.O. Output 43-44
N.O. Output 53-54

N.O. Output 63-64
N.C. Signaling
Output 71-72

3 S22 Input (B)
4 K1/K2 status (N.O. safety outputs closed)

Legend O

Limit Switch Monitoring with Automatic Start

(ORENE) 4 6 (© [ 9
Input A (S11-S12)
Input B (S21-S22)
Sensor Mat/Edge
Channel 1 (S31-S32)
Sensor Mat/Edge
Channel 2 (S31-S32)
Feedback Loop

1-Y2

Jumper to S33-S34
Jumper to Y3-Y4
N.O. Output 13-14
N.O. Output 23-24
N.O. Output 33-34
N.O. Output 43-44
N.O. Output 53-54

N.O. Output 63-64
N.C. Signaling
Output 71-72

Static Output
YR2-YRA (fiice)
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PREVENTA™ XPS Safety Relays
Emergency Stop and Limit Switch Monitoring

Wiring Diagrams and Connections

XPSAS/AM/IAP

Configuration Emergency Stop Monitoring
1-Channel Wiring

)

S1
a=
(=)

2-Channel Wiring
(6]

S1
q,lsj ,,,,,,,,,,, 7

®)
(S]}IS:L,,J‘
)

Al Js11] [e] Js12] [s2i] [s2f]

[13]

[23

Al su] [Ba] [s12 Jsza| [s2g [is] Jes

Al s [eaf[s1g] Js2a| [seg [as] Jes

XPS-AS/AM/AP
Emergency Stop Button with 1 N.C. Contact

Not all errors are detected: A short-circuit on the

emergency stop button is not detected.

Monitoring of a guard associated with a 2-N.C.-contact limit switch

ue

XPS-AS/AM/AP

Emergency stop button with 2 N.C. contacts
(recommended application).
The 2 input channels are supplied different voltages.
A short-circuit between the two inputs is detected.

*

s1
=
S2
q,ls

S3
q,ls

al] su] [Bi] [s12 Jsza| [s2g [is] Jes

XPS-AS/AM/AP

Connection to multiple emergency stop buttons with
2 N.C. contacts (recommended application).

The 2 input channels are supplied different voltages.
A short-circuit between the inputs is detected.

XPS-AS/AM/AP
Emergency stop button with 2 N.C. contacts.

Both input channels are supplied the same voltage. A
short-circuit between the inputs is not detected.

Monitoring of a movable guard associated with 2 limit switches with 1 contact each (limit

switch 1 (S1) with N.O. contact; limit switch 2 (S2) with N.C. contacts).

ue

F1 § ~«— Guard Closed

F1 § ~«— Guard Closed

! Start |-\
T K NG ke A
— O H i__d O TH
I - ] a [ -
AL [B1][sufls21]  [s2d[s12][va] [v2[]23]]23 a1llsi[B1]]s12]  [s2a]  [s22] [va[]ve[]1s]]23 [13]]23

XPS-AS/AM/AP

XPS-AS/AM/AP

|

R

@

2| [PE]

[sa3]Js34]] 14| [24

2| [PE]

[sa3][s34][ 14] [ 24

F =

Start

| — ]

N(E)

F =
Start

[sa3][s34][ 14] [ 24
*

| —

©)

K3) K4

N(E)

"

Single limit switch lock for a movable guard with manual or

automatic reset after closing.

In automatic reset mode (1), synchronization time between the 2
inputs is monitored. In manual reset mode using start button
between S12-S34, input synchronization time is unlimited.

(1) Manual reset after closing, no synchronization control of limit switches, using the

start button between S12-S34 and without the jumper between S33-S34.

jumper between S33-S34.

(2) Manual reset after closing, with limit switch synchronization control.
(3) Automatic reset after closing with limit switch synchronization control, with the

To achieve category 3 or 4 when using safety interlocks or limit switches, their must be both mechanical and electrical redundancy, requiring 2
separate devices. Therefore, using only one safety interlock or only one limit switch will meet only category B, 1 or 2.
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PREVENTA™ XPS Safety Relays

Emergency Stop, Limit Switch, Sensor Mat and Edge Monitoring

Technical Data

Module Type XPSASF [xPsAmF [xPsaAPF
Power Supply
\oltage \Y 24/48 Vacldc, 115/230 Vac
- 20...+10 % Vac, +20 % (24/48 Vdc)
Voltage limits -15...+15 % (115 Vac)
- 15...+10 % (230 Vac)
Frequency Hz | 50/60
Power Consumption
24V <4 <7
48V VA [<4 <7
115V/230V <6 <10
Module Fuse Protection < 4 A external fuse for 24 V and 48 V versions, internal electronic for 115V and 230 V versions
Control Unit Voltage Between . .
$11-512, S21-S22 or S11-B1 \ 24 Vdc (24 V version), 48 VVdc (48 'V, 115V, 230 V versions)
Minimum Voltage and Current between
terminals S11-S12, S21-S22 or S11-B1 (inputs A
and B)
U min/l min - 24V (20 °C) version 16 V/70 mA 16 V/60 mA 16 V/100 mA
U min/l min - 48 V (20 °C) version 35V/35 mA 35V/25 mA 35V/45 mA
U min/l min - 115 /230 V (20 °C) version 41V/35 mA 41V/25 mA 41V/45 mA
_ Uint—U min
Calculation of the Wiring Resistance RL RL max = | min
between terminals S11-S12, S21-S22 or S11-B1 o) Ue = true voltage applied to terminals A1-A2
as a function of internal supply voltage U int = supply voltage Ue - 3V (24 V, 48 V version)
U int (terminals S11-S21) U int between 42 V and 45 V, with typical value = 45V (115 V, 230 V version)
RL max must not exceed 50
Max. Sensor Mat and Edge Resistance 1) 50
between terminals S31-S32, S41-S42
Synchronization Time Between Inputs A and
B automatic start, jumpered terminals S33-S34 [ms | Approximately 300
and Y3-Y4
Outputs
Voltage reference Relay hard contacts
- 6 N.O. (13-14, 23-24,33-34,
No. and nature of safety circuits 2 N.O. (13-14, 23-24) 3 N.O. (13-14, 23-24, 33-34) 43-44. 53-54, 63-64)
No. and nature of additional circuits 2 static 1 N.C. (41-42) + 2 static 1 N.C. (71-72) + 2 static
AC-15 Breaking capacity VA | C300:inrush 1800, sealed 180 | B300: inrush 3600, sealed 360
DC-13 Breaking capacity 24V/15A-L/IR=50ms
Breaking cap. of static outputs 24 V/20 mA, 48 /10 mA
Max thermal current (Ithe) A 5 6
. 4 Afuse; per IEC 947-5-1, DIN .
Output fuse protection VDE Part 200 6 A fuse; per IEC 947-5-1, DIN VDE Part 200
Minimum current mA |10
Minimum voltage \% 17
Electrical Life See page 78
Response Time upon Input Opening ms [<40
Rated Insulation Voltage \Y 300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110 Parts 1 and 2)
Rated Impulse Withstand
Voltage (Uimp) kv 4 (Overvoltage category Ill, per IEC 947-1, DIN VDE 0110 Parts 1 and 2)
LED Display 4
Operating Temperature +14 °Fto + 130 °F (- 10 °C to + 55 °C)
Storage Temperature -13°Fto+185°F (- 25°Cto + 85 °C)
Degree of Protection per IEC 529
Terminals IP 20
Housing IP 40
Connection Captive screw-clamp terminals. Maximum wire size: 1-12 AWG (1 x 4 mm?2) without cable end,
Type 2-14 AWG (2 x 2.5 mm?) with cable end

02/01
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PREVENTA™ XPS Safety Relays

Emergency Stop, Limit Switch, Sensor Mat and Edge Monitoring

XPSAPF

U File E164353
L CCN NKCR
®

File LR44087
® Class 321103

Dimensions ............ 147-148

92

Ordering Information

No. of . .
- Static Power Weight
Description Safety Outputs to PLC Suppl Catalog Number oz. (kg)
Circuits P pply - kg
Safety modules for 24 Vacl/dc XPSASF5142 12 (0.350)
monitoring
emergency stops, ) ) 48 Vac/dc XPSASF5342 12 (0.350)
limit switches sensor 115 Vac XPSASF3442 16 (0.450)
mats and edges
230 Vac XPSASF3742 16 (0.450)
24 Vacl/dc XPSAMF5142 21 (0.600)
48 Vacldc XPSAMF5342 21 (0.600)
3 2
115 Vac XPSAMF3442 25 (0.700)
230 Vac XPSAMF3742 25 (0.700)
24 Vacl/dc XPSAPF5142 21 (0.600)
48 Vacldc XPSAPF5342 21 (0.600)
6 2
115 Vac XPSAPF3442 25 (0.700)
230 Vac XPSAPF3742 25 (0.700)

Suitable for use in circuits through Category 4 per EN954-1.
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WIRING DIAGRAMS AND CONNECTIONS
XPSASF Module with a 2-N.C. Contact Emergency Stop Button

L

PREVENTA™ XPS Safety Relays
Emergency Stop, Limit Switch, Sensor Mat and Edge Monitoring

F1 &‘ -
EsC) ToPLC
| K4
AL [s14] [s12][s2v/s31] [s27] [ss] [B1] [va] [ve| [as]]es] [v34]
XPS-ASF
7oA KIF-=--\  ava2| Kuk2
BN Logic
%%g¥ K2 —— N\ —— F(uzs)e (4)
e
a2|  [pe] [s3arsarflsa2] va][v4] [s34] | 14]]24] [vsarvag  vadq]
< [®] b A s
s2 |\ s * K3] ka4 24VDC Tore
3 +
Start CI1C
N ()

XPSASF Functional Diagram — Emergency Stop Function

Supply

Voltage
Input A (S11-S12)
Input B (S21-S22)
Jumper to S31-S32
Jumper to S41-S42

Feedback Loop Y1-Y2
N.O. Start Button
S12-S34

N.O. Start Button
S12-S34

N.O. Output 13-14
N.O. Output 23-24
Static Output
Y33-Y34 (fuse)
Static Output
Y43-Y44 (K1/K2)

Legend O

Start Emergency Stop

Not Activated

1)
()

Emergency

Stop Activated

ESC: External Start Conditions

Y1-Y2: Feedback loop

S3: Sensor mat or edge

(1) Without start button monitoring
(Y3-Y4 jumpered)

(2) Internal electronic fuse operating status
(Y33/43-Y34)

(3) If no sensor mats or edges are
connected, terminals S21/S31-S32 and
S33/S41-S42 must be jumpered

(4) K1/K2 status (Y33/Y43-Y44)

For use in monitoring sensor mats or

edges only, terminals S11-S12, S11-B1, and

S21-S22 must be jumpered

(1) With Start button monitoring, Y3-Y4 open
(2) Without Start button monitoring, Y3-Y4 jumpered

XPSASF Module Connected to Multiple Emergency Stop Buttons and PLC
(The PLC outputs are controlled by the XPSASF module.)

L1(+)

F ]

F3

K3

—_—

K4

@)

A1

S

115V

230V,
g.r-:' _§>+

.

F2
s1 ) K3
I e | Esc
sz s
(e K3
s3
Y A R K4
—] | I
11] [B1] [s12] [s27] [sewsaisa? [va] Jve[ [as] Jes[ [vaq]
XPS-ASF KL= N=— avaz| Kik2
Logic
K2f--X---\Fuse (4
@

inputs [1]2]3]4a]s] [A1]

Programmable Logic Controller (PLC)

>

2]

[Pe] [s3arsadlsaz] [va] [v4]
:

[s34]

[14] [2a] Jysarvag]  [vaq
T

oupus[1 ] [2] [s] [ag]

'

s4 |
Start

(©)

N()

K3 K4

+24VDC

[2]
1 2 3

ESC: External Start Conditions

Y1-Y2: Feedback loop

(1) Internal electronic fuse operating status (Y33/Y43-Y34)
(2) Additional circuits controlled by the safety relay through the external relays or

contactors

(3) Wiring for automatic start (S33/S41-S34). Must be configured without start

button monitoring (Y3-Y4 jumpered). If configured for start button monitoring
(Y3-Y4 not jumpered) the N.O. safety contacts will not close.

(4) K1/K2 status (Y33/Y43-Y44)

Since no sensor mats or edges are connected, terminals S21/S31-S32 and

S33/S41-S42 must be jumpered

The output portion of the PLC is controlled by the safety relay
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PREVENTA™ XPS Safety Relays
Emergency Stop, Limit Switch, Sensor Mat and Edge Monitoring

Wiring Diagrams and Connections

XPSASF — Example of a safety circuit connecting the XPSASF module to limit switches and/or sensor mat and PLC

[ o R
=
F1 g ~— Guard Closed
To achieve category 3
ﬁ\ 4 57 or 4 when using safety
K3 interlocks  or  limit
switches, their must be
K4 both mechanical and
A1 [s11] [ea][s12 [s22 [sewsa] Jsso]  [va]]ve] [as] Jz3] [vs4] electrical redundancy,
%g)w Lequiring 2 rs]eparate
XPS-ASF evices. Therefore,
@__ KN Aumz] e using only one safety
Logic interlock or only one
jf A — F(U?f; (6) limit switch will meet
Kll:él KIZ:EI only category B, 1 or 2.
a2]  [pe] [saaisaqsaz] [vs] [v4] [s34] [14] [24] [vaarvag  [vadq]
X [ A B
) (5) NON
f mputs [1]2]3]a]s] a1
Programmable Logic Controller (PLC)
ss | (4) (@
Start Y oupus[1 ] [2] [3] a7
kay  Kkay
+24VDC \ \
K4 K4
K3| ka4 1 2
No s

(1) Without start button monitoring (Y3-Y4 jumpered)

(2) Sensor mat or edge

(3) Internal electronic fuse operating status (Y33/Y43-Y34)

(4) Wiring for automatic start (S33/S41-S34). Must be configured without start button monitoring (Y3-Y4 jumpered). If configured for start button monitoring (Y3-Y4 not
jumpered) the N.O. safety contacts will not close.

(5) If no sensor mats or edges are connected, terminals S21/S31-S32 and S33/S41-S42 must be jumpered

(6) K1/K2 status (Y33/Y43-Y44)

XPSASF Functional Diagram

With sensor mats or edges and with limit switches

Configured for automatic start
DEE)

Input A (S11-S12)
Input B (S21-S22)

Sensor Mat/Edge
Channel 1 (S31-S32)
Sensor Mat/Edge
Channel 2 (S41-S42)

Feedback Loop
Y1-Y2

Jumper to S33-S34
Jumper to Y3-Y4
N.O. Output 13-14

N.O. Output 23-24
Static Output
Y33-Y34 (Fuse)
Static Output
Y43-Y44 (K1/K2)

300 ms
1 max

Legend 0

(1) Supply voltage (4) 2nd switch

4 G ©

(2) Guard open
(3) 1st switch

94

(5) Guard closed
(6) Guard opens

(n ®

(7) Guard closes
(8) Walk on mat
(9) Deactivate mat

©)

XPSASF Functional Diagram

With sensor mats or edges, without limit switches

Configured with start button

Supply Start
Voltage

Input A (S11-512)

Jumpered

Input B (S21-S22)

Jumpered

Sensor Mat/Edge
Channel 1 (S31-S32)
Sensor Mat/Edge
Channel 2 (S41-S42)
Feedback Loop
(Y1-Y2)

Start Button
(S12-S34)

Start Button
(S12-S34)

N.O. Output 13-14

N.O. Output 23-24
Static Output
Y33-Y34 (fuse)
Static Output
Y43-Y44 (K1/K2)

(@)
(@)

1
Legend 0

Sensor Sensor Start
Mat/Edge Mat/Edge
Activated Idle

(1) With Start button monitoring (Y3-Y4 open)

(2) Without Start button monitoring (Y3-Y4 jumpered)

www.schneider-electric.ca
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PREVENTA™ XPS Safety Relays
Emergency Stop, Limit Switch, Sensor Mat and Edge Monitoring

Wiring Diagrams and Connections

ue
=
F1

ESC: External Start Conditions
Y1-Y2: Feedback loop
3 S3: Sensor mat or edge

S1 i itori 2
G,ISL,,,,,,, 1) Wlthout start button monitoring (Y3-Y4
jumpered)

7(727) T (E) To PLC (2) If no sensor mats or edges are connected,
terminals S31-S32 and S41-S42 must be
jumpered

AL [s14] [s12][s21][s27][s31][sa2]|sa1]|s42]|B1] [13] [23] [3s] 2] [vs4]
XPS-AMF I [ @

<

Internal electronic fuse operating status
KL N\— N\ N7 arja2 | kK2 (Y53/Y63-Y54)
1| (4) Wiring for automatic start (S33-S34). Must
115V Logic be configured without start button
230V K2 Fuse (6) monitoring (Y3-Y4 jumpered). If configured
[EI [EI 3 for start button monitoring (Y3-Y4 not
K1 K2 jumpered) the N.O. safety contacts will not

a2|  [Pe] s3] [vs] [v4] [sa4] [va][ve] T[1a]24][34]]42] [ysarved  [ve4| close.

= A ‘A A K4 L (5) signaliing output (41-42) (not a safety
s2 | N | ESC ToPLC  output)
Start 4) _ I 5) +24VDC

K3 KI;EKI;E | (6) K1/K2 status (Y53/63-Y64).

NE) For use in monitoring sensor mats or edges

only, terminals S11-S12, S11-B1 and S21-
S22 must be jumpered.

=

N

XPSAMF Functional Diagram — Emergency Stop Function

Supply Start Emergency Stop Emergency

Voltage Not Activated Stop Activated .
Input A (S11-S12) LED Signals
Input B (S21-522)
Jumper to S31-S32
Jumper to S41-S42
Feedback Loop Y1-Y2 1 Lo
N.O. Start Button S12-534 @ % S
N.O. Start Button S12-S34 () 4 s)
N.O. Output 13-14
N.O. Output 23-24
N.O. Output 33-34 1 A1-A2 supply voltage, internal electronic fuse
N.C. Signaling Output 41-42 status. Sensor mat/edge not activated
Static Output Y53-Y54 (fuse) 2 S12 input status (A)
Static Output Y63-Y64 (K1/K2) 3 S22 input status (B)

1
Legend 0 4 K1/K2 Status (N.O. safety outputs closed)
(1) With Start button monitoring (Y3-Y4 open). (2) Without Start button monitoring (Y3-Y4 jumpered).

XPSAMF Functional Diagram — Sensor Mat or Edge Function

Supply Start Sensor Sensor Start
Voltage Mat/Edge Mat/Edge
Activated Idle
Input A (S11-S12) Jumpered

Input B (S21-S22) Jumpered

Sensor Mat/Edge Channel 1 (S31-S32)
Sensor Mat/Edge Channel 2 (S41-S42)
Feedback Loop Y1-Y2

Start Button $12-S34 )
Start Button S12-S34 (2
N.O. Output 13-14

N.O. Output 23-24

N.O. Output 33-34

N.C. Signaling Output 41-42

Static Output Y53-Y54 (Fuse)

Static Output Y63-Y64 (K1/K2)
Legend 0

(1) With Start button monitoring (Y3-Y4 open). (2) Without Start button monitoring (Y3-Y4 jumpered).

95

02/01 www.schneider-electric.ca



PREVENTA™ XPS Safety Relays
Emergency Stop, Limit Switch, Sensor Mat and Edge Monitoring

Wiring Diagrams and Connections

XPS-APF

XPS-APF Module for Emergency Stop and Sensor Mat Monitoring

e
FL
—‘ | ESC
(s}lm'l" / s2H\ sarn |
(4) o Ka ToPLC
AL [s14] [s12] Js21]s22] [Ba] |s33][ssa]  [va[]ve[]13][23]3s]4a]s3]e3][71] [ved]
XPS-APF | | | | |
oA KL= N NN AN 17 avaz | kke
115V todte
230V EEI EEI K27\ AN\ F(lg)s)e 6)
kil k2
n2]  [pe[fssa] [ss2ffsar]saz] Jva[]v4] [14] [24]a4[aa]sa] 64[ [ 72] [vearveq  [ved]
L o isatest A A
@ @] o ka| ka (5 +2evoe °FC
TT

XPS-APF Functional Diagrams

Emergency Stop Function

Supply
Voltage

Input A (S11-512)
Input B (S21-S22)
Jumper to S31-S32

Jumper to S41-S42
Feedback Loop
Y1-Y2

N.O. Start Button
S12-S34

N.O. Start Button
S12-S34

N.O. Output 13-14
N.O. Output 23-24

N.O. Output 33-34
N.O. Output 43-44
N.O. Output 53-54

N.O. Output 63-64
N.C. Signaling
Output 71-72
Static Output
Y83-Y84 (fuse)
Static Output
Y93-Y94 (K1/K2)

1

Legend 0

Start

Emergency Stop

Not Activated

(1)
()

(1) With start button monitoring, Y3-Y4 open.

(2) Without start button monitoring, Y3-Y4 jumpered.

Emergency Stop
Activated

ESC: External Start Conditions
Y1-Y2: Feedback loop
S3: Sensor mat or edge

(@

-

Without start button monitoring

(Y3-Y4 jumpered)

@

-

If no sensor mats or edges are

connected, terminals S31-S32
and S41-S42 must be jumpered

@

=

Internal electronic fuse operating

status (Y83/93-Y84)

4

=

Wiring for automatic start (S33-

S34). Must be configured without
start button monitoring (Y3-Y4
jumpered). If configured for start
button monitoring (Y3-Y4 not
jumpered) the N.O. safety
contacts will not close.

(5) Signalling output (71-72) (not a

safety output)

(6) K1/K2 status (Y83/93-Y94)

For use in monitoring sensor mats or
edges only, terminals S11-S12, S11-
B1 and S21-S22 must be jumpered

With Automatic Start and Sensor Mat

1 @ G 4)
Input A (S11-S12)
Input B (S21-S22)

Sensor Mat/Edge
Channel 1 (S31-S32)
Sensor Mat/Edge
Channel 2 (S31-S32)
Feedback Loop
Y1-Y2

Jumper to S33-S34

Jumper to Y3-Y4
N.O. Output 13-14
N.O.
N.O.

N.O.

Output 23-24
Output 33-34
Output 43-44

N.O. Output 53-54

N.O. Output 63-64
N.C. Signaling
Output 71-72
Static Output
Y83-Y84 (fuse)
Static Output
Y93-Y94 (K1/K2)

300 ms

Legend O 1

(1) Supply voltage
(2) Guard open
(3) 1st switch

(©)

©) @

(6) Guard opens
(7) Guard closes
(8) Walk on mat

®) ©

LED Signals (4) 2nd switch (9) Deactivate mat
(5) Guard closed
1 o 1 A1-A2 supply voltage, internal electronic fuse status. Sensor mat or edge deactivated.
% g 2 S12 Input status (A)
4 O 3 S22 Input status (B)
4 K1/K2 Status (N.O. safety outputs closed)
96
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PREVENTA™ XPS Safety Relays

Emergency Stop, Limit Switch, Sensor Mat and Edge Monitoring

Wiring Diagrams and Connections for XPSASF/AMF/APF

Configuration for Emergency Stop Monitoring

Single-Channel Wiring

Emergency stop button with single N.C. contact.
Not all faults are detected: a short-circuit on the

emergency stop push button is not detected.
™)

S1
a7
()

al] Jsu] [B1] [s12] [s2a] [s22] [13] Jes
XPS-ASF/AMF/APF

2-Channel Wiring — Different Voltage

Emergency stop button with 2 N.C. contacts
(recommended application).

The two input channels are supplied different

voltages. A short-circuit between the 2 inputs is

detected.
(+) =)
P 4

al] Jsu] [B1] [s12] [s2a] [se2] [a3] Jes
XPS-ASF/AMF/APF

2-Channel Wiring — Same Voltage
Emergency stop button with 2 N.C. contacts.

Both input channels are supplied the same voltage.
A short-circuit between the 2 inputs is not detected.

(+)
gt
=)

a1 sl [e1][s2g [s2a| Js2g [is] Jes
XPS-ASF/AMF/APF

Multiple Emergency Stop Buttons

Connection of several emergency stop buttons with

2 N.C. contacts (recommended application).
The two input channels are supplied different

voltages. A short-circuit between the 2 inputs is

detected.

() =)

S1
Cl,l>I ,,,,,,,,,,,
S2
Cl,l>I ,,,,,,,,,,,

S3
G:s ,,,,,,,,,,,

1
a] Jsu] [ei] [sig [s2a| [s2g [us] s
XPS-ASF/AMF/APF

Configuration with Automatic and Manual Reset
Automatic start
Both S33-S34 and Y3-Y4 must be jumpered.

XPS-ASF/AMF/APF
n2] |pe] Jsad| [s3d [va| [va| [ua] Jos

Without Start button monitoring,
manual reset

XPS-ASF/AMF/APF
a2] [pe] Js12] Jssd [va[ [va| [aa] Joa

S2 |\ Start

With Start button monitoring,

manual reset, start button must be pushed and
released.

XPS-ASF/AMF/APF
a2] [pe] Jsi2] [s3d [va[ [va| [aa] Joa

S2 |\ Start
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PREVENTA™ XPS Safety Relays
Safety Contact Expansion

98

Operating Principle

XPSEC safety contact expansion modules are available as attachments for PREVENTA XPS basic
modules (for emergency stop, limit switch, two-hand control functions).

They are used to increase the number of basic module safety output contacts.

Technical Data

Module Type

XPSECM

|XPSECP

Power Supply

Voltage \ 24 Vac/dc, 115/230 Vac
- 20...+10 % (24 Vac), + 20 % (24 Vdc)
Voltage limits -15...+15 % (115 Vac)
-15...+10 % (230 Vac)
Frequency Hz | 50/60
Power Consumption
24V VA | <5
115V/230V VA | <6
Module Fuse Protection <4 A external fuse for 24 V versions, internal electronic for 115V and 230 V versions
Outputs
Voltage reference Relay hard contacts
No. and nature of safety circuits 4 N.O. (13-14, 23-24, 33-34, 43-44) 53’\_‘%(2; 5313%;314‘;' 23-24,33-34, 43-44, 53-54, 63-64,
No. and nature of additional circuits 1 N.C. (41-42) + 1 static 1 N.C. (91-92) + 1 static
AC-15 Breaking capacity VA | B300: inrush 3600, sealed 360
DC-13 Breaking capacity 24V/1.5A-L/IR=50ms
Static output breaking capacity 24 V/20 mA, 48 /10 mA
Max thermal current (Ithe) 5
Maximum thermal current sum 24 30
L P P
Minimum current mA | 10
Minimum voltage \ 17
Electrical Life See page 78
Response Time from Input Breaking ms | <20
Rated Insulation Voltage (Ui) \ 300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110 Parts 1 and 2)
Rated Impulse Withstand Voltage KV |4 (Overvoltage category I, per IEC 947-1, DIN VDE 0110 Parts 1 and 2)

(Uimp)

LED Display

3

Operating Temperature

+14 °F to + 130 °F (- 10 °C to + 55 °C)

Storage Temperature

-13°Fto+ 185 °F (- 25 °C to + 85 °C)

Degree of Protection per IEC 529

Terminals IP 20
Housing IP 40

Connection Captive screw-clamp terminals. Maximum wire size: 1-12 AWG (1 x 4 mm?) without cable end,
Type 2-14 AWG (2 x 2.5 mm?) with cable end

www.schneider-electric.ca
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PREVENTA™ XPS Safety Relays
Safety Contact Expansion

Ordering Information

o No. of Safety Power Catalog Weight
Description S
Circuits Supply Number oz. (kg)
Safety modules 24 Vac/dc XPSECM5131 19 (0.550)
for expanding the
number of safety | 4 115 Vac XPSECM3431 23 (0.650)
contacts 230 Vac XPSECM3731 23 (0.650)
24 Vacldc XPSECP5131 19 (0.550)
8 115 Vac XPSECP3431 23 (0.650)
XPSECM 230 Vac XPSECP3731 23 (0.650)

Suitable for use in circuits through Category 4 per EN954-1.

XPSECP

U File E164353
L CCN NKCR

File LR44087
® Class 321103

Dimensions ............ 147-148
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PREVENTA™ XPS Safety Relays
Safety Contact Expansion

Wiring Diagrams and Connections

XPSECM
Connection Diagram
Le FL
—
[13]]23]
N
jiij XPS
ﬁ"\ Basic Module
[14]]24] [v2][v1]
+24VDC
@ 1
A1 [ua][ka][Ba][k2[Juz] | [vi][13]]23][33]]43]]51] [ved]
XPS-ECM
T = + K1 Ejjjjj A1/A2
115V Kil K2 K2Y A A @
230V
T K
a2] e [v2]]14]]24]]34][44]]52] [ve4]
—l_— ~ To
) Safety Outputs pLC
Signaling
N (-) Output

(1) When installing basic modules and contact expansion modules into different electrical enclosures, use different individual wires
between terminals U1-13 and U1-23.

(2) Operating status of internal electronic fuse (Y63-Y64).

Functional Diagram of the XPSECM Module

Supply Channel 1 Channel 2 Channel 1 Channel 2
Voltage Closes Closes Opens Opens

Input A (U1-K1)

Input B (U2-K2)

Feedback Loop Y1-Y2
N.O. Output 13-14

N.O. Output 23-24

N.O. Output 33-34

N.O. Output 43-44

N.C. Signaling Output 51-52

Static Output A1/A2 (fuse)

Legend O
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PREVENTA™ XPS Safety Relays
Safety Contact Expansion

Wiring Diagrams and Connections

XPSECP
Connection Diagram

L FL
=

[13]]23]
[
jinPS
ﬁ’ )} Basic Module
[14]]24] [v2]]v1]
+24VDC
(1)
A1 [ua][ka][Ba] k2] ]uz] [v1]]13]]23][33]]43][53]]63][ 73] ] 83] [ o1] [vos
XPS-ECP
T = + K17 N\.__\ NN t Al/A2
L PR S RRRRRRR

230V EE J F(uzs)e

a2 [Pg] [v2][14]]24][34][ 44][54]] 64] [ 74] [ 84]] 02] [vo4
- _I To

Safety Outputs pLC
Signaling Output

N()

(1) When installing basic modules and contact expansion modules into different electrical enclosures, use different individual wires
between terminals U1-13 and U1-23.

(2) Operating status of internal electronic fuse (Y03-Y04).

Functional Diagram of the XPSECP Module

Supply Channel 1 Channel 2 Channel 1 Channel 2
Voltage Closes Closes Opens Opens

Input A (U1-K1)

Input B (U2-K2)
Feedback Loop Y1-Y2
N.O. Output 13-14
N.O. Output 23-24
N.O. Output 33-34
N.O. Output 43-44
N.O. Output 53-54
N.O. Output 63-64
N.O. Output 73-74
N.O. Output 83-84
N.C. Signaling Output 91-92

Static Output A1/A2 (fuse)

Legend O
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PREVENTA™ XPS Safety Relays
Limit Switch Monitoring

102

Operating Principle

The PREVENTA XPSFB limit switch monitoring module meets the requirements for operational
monitoring of 2 limit switches that monitor personnel protection equipment (e.g.: gates, guards, access
covers, doors, etc.). It can also be configured to monitor two relay-output photoelectric sensors (e.g., for
access to robot areas). For this configuration, each sensor must be equipped with a N.O. and N.C.
contact or a N.O./N.C. contact. These cannot be make-before-break contacts.

The XPSFB module monitors the operation of the limit switches connected to it during protection equipment
installation. It automatically detects operation or limit switch wiring faults. Fault detection (shorting or change
in the state of the currently operating contact) causes the safety contacts of the module to open immediately,
thereby stopping the hazardous motion of the machinery monitored.

After the module is energized, it is necessary to open the protection equipment, verify the limit switch
connections, and reclose the protection equipment. This verification can be simulated using the reset button.
When the feedback loop is closed, the module safety circuits are activated once the protective guard is
closed and the start button pressed (optional).

The feedback loop allows self-testing of relays or contactors with mechanically-linked contacts designed to
increase the number of output contacts or the current switching capacity.

The XPSFB start button function is determined by the location of a jumper supplied by the user. If terminals
Y3-Y5 are connected, the start button is integrated into monitoring, and the safety outputs are activated on
the trailing edge of the output signal when the start button is released. If terminals Y3-Y4 are connected, the
safety outputs are activated immediately when the start button is pushed. When the start button is jumpered,
this configuration allows automatic module operation upon closing of the protection equipment.

www.schneider-electric.ca 02/01



Dimensions

Technical Data

PREVENTA™ XPS Safety Relays
Limit Switch Monitoring

Module Type

XPSFB

Power Supply

\oltage \% 24/48 Vacl/dc, 115/230 Vac
- 20...+10 % (24/48 Vac); +20 % Vdc
Voltage limits -15...+15 % (115 Vac)
- 15...+10 % (230 Vac)

Frequency Hz | 50/60
Power Consumption VA | <8
Module Fuse Protection < 4 A external fuse for 24 V and 48 V versions, internal electronic for 115V and 230 V versions
Inputs S1:N.O.+ N.C,, S2 N.O. + N.C.
Synchronization Time s Approximately 1.5
Start Button Monitoring Yes (user configurable by terminal connections)
Control Unit Voltage between S12/S13-S11,
S22/S23-S21

24V Version 24Vdc

48 V/115 V/230 V Version \Y 48 Vdc
Minimum Voltage and Current between
terminals S12/S13-S11, S22/S23-S21

U min/l min - 24V (20 °C) version 17.5V/140 mA

U min/I min - 48 V (20 °C) version 35V/40 mA

U min/l min - 115 V/230V (20 °C) version 38 V/40 mA
Calculation of th_e Wiring Resistance RL max = w
RL between terminals 5.12/513'511' Ue = true voltage applied to terminals A1-A2
afj::jigjérassu:;;n\?gﬁ;g? the @ U ?nt = power supply voltage Ug -15V (2_4 V, 48 V version) _
U int (terminals $12-522) a;l(lmt:ﬁt\r:]w;el_n ;ﬁs\: :gltdeiig/é;vgg };e typical value =45V (115 V, 230V version)
Outputs

Voltage reference Relay hard contacts

No. and nature of safety circuits 3 N.O. (13-14, 23-24, 33-34)

No. and nature of additional circuits 1 N.C. (41-42), 2 solid-state (Y53-Y54, Y63-Y64)

AC-15 Breaking capacity C300: inrush 1800, sealed 180

DC-13 Breaking capacity 24V/15A-L/IR=50ms

Breaking capacity of static outputs mA | 50 (48 V)

Max thermal current (Ithe) A 25

Sgtgtggggepg;?tzeocgon per IEC 947-5-1, A 4 Afuse

Minimum current mA | 10

Minimum voltage \% 17
Electrical Life See page 78
Response Time ms | <20
Rated Insulation Voltage (Ui) \% 300 (pollution degree 2 per IEC 947-5-1, DIN VDE 0110 Parts 1 and 2)
Rated Impulse Withstand Voltage (Uimp) kV | 4 (Overvoltage category Ill, per IEC 947-1, DIN VDE 0110 Parts 1 and 2)

LED Display

3

Operating Temperature

+14°Fto+ 130 °F (- 10 °C to + 55 °C)

Storage Temperature -13°Fto + 185 °F (- 25 °C to + 85 °C)

Degree of Protection per IEC 529
Terminals IP 20
Housing IP 40

Connection Captive screw-clamp terminals. Maximum wire size: 1-12 AWG (1 x 4 mm?2) without cable end,
Type 2-14 AWG (2 x 2.5 mm?) with cable end
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PREVENTA™ XPS Safety Relays
Limit Switch Monitoring

Ordering Information and Diagrams

- No. of Safety Static Outputs for Power Catalog Weight
Description S .
Circuits PLC Messaging Supply Number oz. (kg)
24 Vac/dc XPSFB5111 23 (0.650)
Safety Modules 3 5 48 Vac/dc XPSFB5311 23 (0.650)
for Limit Switch Monitoring 115 Vac XPSFB3411 30 (0.850)
230 Vac XPSFB3711 30 (0.850)
Suitable for use in circuits through Category 4 per EN954-1.
XPSFB LED Signals
Guard Locking on All Machines
L
=
F1 | K3 _
S1 | Start 1 O
P} ,,,,,, S3pA | o +24VDC > )
Ka - 3 O
A1 [sedl[sagf[saq]]ya] [ve[[sa3] [s34] [13] [23] [33] [ 41] [vsa [ve3|
%égx K1 A1/A2 - ;
XPSFB 1 Al1-A2 supply voltage, internal electronic
7 AN K2 P s e fuse status
> 2 Y1-Y2 Feedback Loop + guard closed
Logic Fuse | K1/K2 3  KI1-K2 status
\ \ (N.O. safety outputs closed)
K2 _{ (3)
K1 EI K2 EI 4) @ with N
1) With start button monitoring
n2| [pe[ [sadlsoalsanl[saq] [sa] [va]va[vs] [10] [2a] [34] [42] s [ved 2) Without start button monitoring
= ! A 4 L K1-K2 Status  (3) Operating status of internal
F ! L@ electronic fuse (Y53-Y54).
s2 L s 4\‘ ToPLC (4) K1/K2 status (Y63-Y64).
D,,,,,,, | A A — > (5) Dashed line around S3 (N.O. start button
Simulation  1(2)] K3 K4 Fuse OK between terminals S33-S34) indicates
N (—) e I:|:I I:|:I wiring for automatic start. This is only
Y1-Y2: Feedback Loop feasible when wired without start button
Output (41-42) must not be used as a safety circuit. It can be used for non-hazardous machinery movements. monitoring. If S3 is jumpered and the
s . module is configured for start button
Si, S_Z‘ le_ll switches (guard closed) i . monitoring, the N.O. safety contacts will
S4: Simulation button (Simulates opening and closing of the movable guard) not close.
. . Guard
Functional Diagrams of the XPSFB Module Openingand  Begin Begin Begin
Closing Guard Guard Guard
Simulation  Opening Closure Opening
Guard by Simulation
Supply Open iarg St Guard Button
Voltage Closed Open Supply Guard Guard Guard
| | Voltage Open Closed Closed
N.O. S1 \ i | - ‘ |
‘ ‘ ‘ ‘ ‘ ‘ N.O.S1 — | | | |
N.C.S1 ‘ N.C.S1
- H I R e I
‘ ‘ | ‘ [ N.C. 52 — - | i
N0 52 | I o . I I
N.O. Start Button S3 ‘ ‘ ‘ 1 N.O. Start { ‘ {
o . \ ) I Bution S3 \
N.O. Simulation N.O. Simulation ‘
Button S4 ‘ ‘ ‘ ‘ Button 54 ‘ ‘ ‘ ‘
[/1-Y2 Feedback Y1-Y2 Feedback ‘ ‘ ‘ ‘ ‘
” . ” |
N.O. Output 13-14 | | | | || N.O. Output 13-14 T I | T I
N.O. Output 23-24 ‘ ‘ ‘ ‘ ‘ | N.O. Output 23-24 ‘ ‘ ‘ ‘
N.O. Output 33-34 N.O. Output 33-34 ‘ ‘ ‘ ‘ ‘
N.C.Output 4142 | - \ \ || | | \
‘ ‘ ‘ ‘ { N.C. Output 41-42 ‘ ‘ ‘ ‘ ‘
[l |1
Y53-Y54 Output ‘ ‘ | | ‘ Y53-Y54 Output | \ \ ‘ ‘ ‘ \ \ ‘
Y63-Y64 Output
P ‘ T1 ‘ J ‘ ™ Y63-Y64 Output
T max Response Time Response Time T max Response Time
Legend 0 Approx. 1.5 s Legend 0 Approx. 1.5 s <20ms
1 With Start button monitoring (Y3-Y5 jumpered)
i itori Y4 File: E164353 File: LR44087
2 Without Start button monitoring (Y3-Y4 jumpered) CON: NKCR sp@ Class: 3211 03
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PREVENTA™ XPS Safety Relays
Limit Switch Monitoring

Wiring Diagrams and Connections

XPSFB
Guard Locking on an Injection Press per EN 201 standard
[ J—
T
S4
K5 LR
E}—S—l— 7 | K3 S3 |- Start K5 +24VDC
K4
A1 [sad][sz2][sa][v1] [v][sas] [s34] [13] [23] ]33] 41] [vsa| [veq
20V “ XPSFB s
T =Bt K2 KN\
Logic . FL(J;E K1/K2
== =
k1l k2 1 |
A2 |P‘E| [s23][s22][s21][s43][s44] [ v3]v4] vs] [14] [24] [ 34] [42] [vsa] Jved KUK2 Status (V..
= L1 safety outputs closed)
@) K5 # K5 To PLC
s2 L Fuse OK
R
K3 K4 I:lj K5
N(=)
S1-S2: Limit switches (guard closed position) S4: Hydraulic switch (guard closed position)
(1) With Start button monitoring (2) Operating status of the internal electronic fuse
Monitoring Two Photoelectric Sensors with the XPSFB Module
L(h FL
Reset S1j— B1 The diagram to the left is
) —BK|acioc Acioc  [BK| only for door or gate
|| @ {E guarding applications. It
@ - @ RD must not be used to sense
: H—E Reset —| persons or any part of a
—{BU]acic acoc [BU S ks body for presence sensing.
Photoelectric Sensor 1 —| 2) J
B2
L{BK |AC/DC] AC/DC  |BK
oG
L @ 9 @ _,J\_E ) +24VDC
N Uo——— = —
——BU|acioc acoc [BUub [[a1][s][s12][s1d]] 3] [va]|vs|]|s21]|s22][s28][ 23] [23] [ 33] [41] [vs3] [ved
Photoelectric Sensor 2 XPSFB ‘ ‘ ‘ AL/A2
Photoelectric sensors must K1\ N\-—-\-—-
have hard contact outputs.
F;’:)e K1/K2
KZL,,) ,,,,,,, __
[a2] |P‘E| [vi]]v2[[sas] [s3d] [s4df[sad] [14][24]]34] [42] [vsa] [ved] KUK2 Status (V..
—‘T—KB ToPLe safety outputs closed)
L Fuse OK
K4 |-\ start K5 [ K5
K3| K4 K5

K5
N() I:|:I

(1) With Start button monitoring.

(2) S1 Reset button: 1 N.O. contact + 1 N.C. contact.

(3) To prevent interference between the 2 photoelectric sensors, bi-directional installation of these sensors is recommended (1 transmitter and 1 receiver on each side)
to reverse the direction of the beams of photosensor 1 and 2.

(4) Operating status of the internal electronic fuse.
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PREVENTA™ XPS Safety Relays
Two-Hand Control Monitoring

106

Operating Principle

Two-hand control stations are designed to protect personnel from hand injuries. They require machine operators to
keep their hands clear of the hazardous motion area. The use of two-hand control is an individual protective measure,
which can protect only one operator. Separate two-hand control units must be provided for each operator in a
multiple-worker environment. PREVENTA XPSBC two-hand control safety relays, described below, comply with the
requirements of European standard EN 574 for two-hand control systems.

The control units must be designed and implemented such that they cannot be activated involuntarily or easily
rendered inoperative. Depending on the specific application, they must meet the requirements of the Type C
standards pertaining to machinery.

To initiate a hazardous motion, both control units (two-hand push buttons) must be activated within an interval
of < 0.5 s (synchronous activation). If only one of the two push buttons is pressed during a hazardous operation,
the control sequence is cancelled. Continuation of the hazardous operation is possible only if both push buttons
are returned to their initial position and reactivated within a pre-determined time period. The feedback loop
provides self-testing for contactors or relays with mechanically linked contacts designed to increase the number
of output contacts or the current switching capacity.

The control sequence does not occur if:

¢ Both two-hand control push buttons are pressed during a time period greater than 0.5 s,
« A short-circuit is present in a push button contact,
» The feedback loop is not closed at start-up.

There must be enough distance between the control units and the hazardous area so that when only one
control unit is released, the hazardous area cannot be reached before the hazardous motion stops or the cycle
is completed.

XPSBA

This module is designed for use on lighter duty applications where a two hand control function is desired, but
where the safety category is B or 1 (per EN 954-1) and the two hand control requirements meet Type Il A (per
EN 574).This module is not to be used for applications, such as presses, which require aType lll C
module or where the application is not a category B or 1. For press applications, for applications in
category 2, 3, or 4, or if application calls for a Type Il C module, use an XPSBC module.

XPSBC

This module can be used on applications, such as presses, which require a Type Il C module. The XPSBC
can be used for and two-hand control application, including presses and similar equipment.
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Technical Data

PREVENTA™ XPS Safety Relays

Two-Hand Control Monitoring

Module Type XPSBA XPSBC
Category, per EN 954-1 Category 1 Category 4
Two-Hand Control Type per EN 574 H-A n-c

Power Supply

Voltage \ 24 Vac/dc, 115/30 Vac 24 Vacldc, 115/230 Vac
Voltage limits - 20...+20 % (24 Vdc), - 20...+10 % (24 Vac), -20...+10 % (24 Vdc), - 15...+10 % (24 Vac),
9 -15...+ 5% (115 Vac), -15...+10 % (230 Vac) -15...+15 % (115 Vac), -15...+10 % (230 Vac)
Frequency Hz 50/60 50/60
Power Consumption VA <17 <6
Module Fuse Protection internal electronic
Inputs S1:1N.C.+N.C,S2:1N.C.+N.C.
Synchronization Time (maximum) s 0.5
Control Unit Voltage
24 Vac Version 24 24
24 Vdc Version,115V, 230 V 24 48
Minimum voltage and current between terminals T11-T12, T11-T13 between terminals T11-T13, T21-T23
U min/l min - 24 Vdc (20 °C) version 18V /30 mA 18V /140 mA
U min/l min - 24 V /115 V / 230 Vac (20 °C) version 18V /30 mA 30V /50 mA
RL max = Yint=U min
I min
Calculation of wiring resistance RL between terminals Ue = True voltage applied to terminals A1-A2
T11-T13 and T21-T23 as a function of internal voltage supply Q U int = Supply voltage Ue - 1V (24 V version)
U int (terminals T13-T23) U int between 30.5V and 35V, with typical value =35V (115
V, 230 V version)
Max RL must not exceed 50
Outputs
Voltage reference Relay Hard Contacts Relay Hard Contacts
No. and nature of safety circuits 1N.O. (11-14) 2 N.O. (13-14, 23-24)
No. and nature of additional circuits 1N.C.(11-12) 1N.C.(31-32)
AC-15 Breaking capacity VA C300: inrush 1800, sealed 180
DC-13 Breaking capacity 24V/1.5A-L/IR=50ms
Max thermal current (Ithe) 5 25
Output fuse protection per IEC 947-5-1, VDE 0660 Part 200 A | A 4 A fuse
Minimum current mA 10
Minimum voltage \Y 17
Electrical Life See page 78
Response Time ms <25 | <30
Rated Insulation Voltage (Ui) \Y 300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110 Parts 1 and 2)
Rated Impulse Withstand Voltage (Uimp) kv 4 (Overvoltage category Il per IEC 947-1, DIN VDE 0110 Parts 1 and 2)

LED Display

2

3

Operating Temperature

+14 °Fto + 130 °F (- 10 °C to + 55 °C)

Storage Temperature

-13°Fto+ 185 °F (- 25°Cto + 85 °C)

Degree of protection per IEC 529

Terminals IP 20
Housing IP 40

Connection Captive screw-clamp terminals. Maximum wire size: 1-12 AWG (1 x 4 mm?)
Type without cable end, 2-14 AWG (2 x 2.5 mm?) with cable end
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PREVENTA™ XPS Safety Relays
Two-Hand Control Monitoring

Selection
Standard EN 574 defines the selection of two-hand control stations as being dependent on the control system
category.

The following table defines the three types of two-hand control stations, according to EN 574.
For each type, it lists the operating stations and minimum requirements.

. Type lll
EN 574 Requirements Type | Type ll
A B C
Use of both hands (simultaneous action)
Link between input and output signals
Output signal stop
Prevention against accidental operation
Tamper-proof
Reinitialized output signal
Synchronous action (time window)
Use of proven components (Category 1)A XPSBA
Redundancy with partial error detection
(Category 3) A RISES
Redundancy + Self-testing (Category 4)A XPSBC
Meets the requirements of standard EN 574
A According to standard EN 954-1
Ordering Information
L Type per Catalog Weight
Description Power Suppl
P Standard EN 574 pply Number 0z. (kg)
Safety modules 24 Vac/dc XPSBA5120 7 (0.200)
for two-hand
control station nA 115 Vac XPSBA3420 7 0.200)
monitoring 230 Vac XPSBA3720 7 (0.200)
XPSBA Suitable for use in circuits through Category 1 per EN954-1.
Ordering Information
- Type per Catalog Weight
Description Power Suppl
P Standard EN 574 pply Number oz. (kg)
Safety modules 24 Vdc XPSBC1110 14 (0.400)
for two-hand
control station 24 Vac XPSBC3110 14 0.400)
monitorin e
9 115 Vac XPSBC3410 14 (0.400)
230 Vac XPSBC3710 14 (0.400)
XPSBC Suitable for use in circuits through Category 4 per EN954-1.

File: E164353

l«'@’l. CCN: NKCR
File: LR44087
® Class: 321103

Dimensions. ............ 147-148
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XPSBA Wiring Diagram and Connections

PREVENTA™ XPS Safety Relays
Two-Hand Control Monitoring

XPSBA Module wired with a Two-Hand Control Station Type Il A per EN 574

L LED Signals
=
o——1
o—1—2
1] [ria] [raa]  [raz]  [rag [11]
—> * ] K1 1 A1-A2 Supply Voltage
T Logic Ej 77777 2 K1-K2 Status (N.O. safety outputs
XPS-BA | closed)
2] [12]14]

N(E)

Signalling Safety
output output

S1 and S2: push buttons

NOTE: Not to be used for applications, such as presses, which require a Type Ill C module. For press
applications, or if application calls for a Type Ill C module, use an XPSBC module.

Functional Diagram of the XPSBA Module

Supply
voltage

Power A1-A2
N.C. Input T11-T12

N.O Input T11-T13

N.O. Safety output 11-14
N.C. Signalling output11-12

1
Legend 0—,_

Two-hand control Two-hand control | Two-hand
deactivated activated contrql
Button Button deactivated
1 2
——
|
|
Tl T2
—— Pt .
max. 500 ms Response time
max. 25 ms
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PREVENTA™ XPS Safety Relays
Two-Hand Control Monitoring

XPSBC Wiring Diagram and Connections
XPSBC Module wired with a Two-Hand Control Station Type Il C per EN 574

LED Signals
L)
| S— .
F1 Two Hand LED Signals
Control K3
s1 ESC
K4
I I
Al T13|T12[T11] Y1 Y2 13| 23| (31

| marara]  [va[  [vo] [as] [as] [a1] ol 1

~24V, 115V, K1 O 2

230 V K2 O 3

=24V
‘ T Logic
+
K2\ 1 Al1-A2, S1-S2 Supply Voltage
LED 1 indicates that buttons S1
and S2 are properly connected
[1a] [2a] [32] property
2 Y1-Y2 Feedback Loop
3 K1-K2 Status (N.O. safety outputs
closed)
K3| K4
NE)

ESC: External Start Conditions.
Y1-Y2: Feedback Loop.
Output 31-32 must not be used as a safety circuit: It can be used for non-hazardous machine movement.

Functional Diagram of the XPSBC Module

Two-Hand Control Two-Hand Control Two-Hand
Deactivated Activated Control
Button Button Deactivated
1 2

N.C. Mushroom S1
N.O. Mushroom S1

N.C. Mushroom S2
N.O. Mushroom S2

Feedback Loop

N.O. Output 13-14
N.O. Output 23-24
N.C. Output 31-32

T1= T2 =
0.5 s max Response Time
! <40ms

Legend 0
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XPSBC Wiring Diagrams and Connections

XPSBC Module Configured with a Two-Hand Control Station and Foot Switch

e

F1
S4 012 O—AL

HE -

S3/ \ \ I'/
-
s1 s2
G- N
| |
[a1] [y [ria]  [ra2ffr2y] [r23] [r22[[13]]23]]31]
XPSBC | |
[a2] [v1]]v2] [24]]24]]32]
K3
Ka k3| k4

Multiple XPSBC Modules Configured with 2 Two-Hand Control Stations

PREVENTA™ XPS Safety Relays
Two-Hand Control Monitoring

S4: Selector Switch

0 = Stop

1 =Console

2 = Foot Switch

S1-S2: Two-Hand Control Station Push Buttons
S3: Foot Switch

Li(+) When operator 1 is absent:
IE' l l replace terminal block X1 with X3 and physically
Ty 5 remove the two-hand control station.
S11 | S12 | X1
167 ;ﬁt 4(}7 ;ﬁt 8 410 When operator 2 is absent:
T T T replace terminal block X2 with X3 and physically
[a][raa] [ragf[rag] [raa] [resire2] | [13] 23] [s1] remove the two-hand control station.
XPSBC |
[a2][¥1] [v2] [14] [24] [32] ixl?i A (A '9_1101
— 1 k3 K4
17 L)

s21 | S22 |

- a-\— X2

1 2 33 4 5 36 18 110
[a1][r1a] [rasf[raz][[[r21] Jras[r22] [as] [23][]51] Selector Switch S1:
XPSBC | 1 = Operator 1

w 2 = Operator 2
3 = Operator 1 and Operator 2
[A2][v1] [v2] [14] [24][[32] S11-S12, $21-S22: Two-hand Control Station
Push Buttons
K3 K4

N (=)
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PREVENTA™ XPS Safety Relays
Type 2 Perimeter Light Curtain

112

Operating Principle

The XPSCE safety relays are used with specific XU2S thru-beam photoelectric sensors to form a Category 2
light curtain that conforms to European standards EN 61496 parts 1 and 2, and EN 60825-1. This allows the
system to be used as a perimeter light curtain for body detection.

Up to 4 pairs of specific XU2S thru-beam photoelectric sensors can be wired into the XPSCE to form a
protected zone up to 47 inches (1200 mm) high and 26 feet (8 meters) long. These photoelectric sensors have
a test input and are programmable to light or dark operate and are available in NPN or PNP types.

When the light curtain is activated by the start command, and none of the light beams are broken, the main
circuit is closed by the outputs from the XPSCE. Breaking one or more of the light beams opens the outputs of
the XPSCE safety relay, dropping out the main circuit.

After the light beams are cleared, an NPN solid state output (OSSD) closes to inform the PLC or other control
system that a Start command or sequence is required to restart the light curtain. This OSSD output is not a
safety output. Restarting of the light curtain is only allowed by a new start command or start sequence (a restart
interlock function).

An internal electronic fuse protects the XPSCE module against external faults or short circuits. This electronic
circuit resets itself automatically upon the removal of the fault.

A “muting” function is available on all XPSCE modules. The muting function will temporarily suspend the safety
function of the light curtain for a limited time, provided certain pre-determined conditions exist. The muting
function can be used to allow material transfer equipment (i.e.: Automatic Guided Vehicles or AGV’s) to pass
through the light curtain without tripping the main circuit (see diagram below).

The muting would be accomplished as follows:

1. The material transfer equipment approaches the light curtain.

Its leading edge would break beam of MS1 to indicate its presence
Light curtain would be muted to allow it to pass

Material transfer equipment continues on and breaks beam of MS2

When trailing edge of material transfer equipment stops blocking MS2, light curtain resumes normal
operation.

a s wbn

8 “Muting” signal
(i.e.: Indicating bank)

D1

Danger
zone

Approach direction

D2
D3
Material transfer
equipment
D4 MS2
i

T
I
a0 |

Material transfer
equipment
{i.e. AGV} Q MS1

ONONONO,

D1, D2, D3, D4: XU2-S photoelectric sensors for monitoring function.

MS1, MS2: photoelectric sensors for “muting” function.
m = length of material transfer equipment (AGV).
dM = distance between MS1 and MS2.

Requirements for use of the “Muting” Function

« The “muting” sensors (MS2) must be of the thru-beam type XU2M18PP340, or the polarized retro-reflective
XU9M18PP340 and must be used in dark operate mode.

¢ dm = m to maintain continuity of the “muting” function during the material transfer.

« Avoid the entry of personnel during the “muting” period. The “muting” period is identified by warning lights,
such as the XVB including indicating banks or beacons, connected to the muting signaling outputs of the
XPSCE.
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Technical Data

PREVENTA™ XPS Safety Relays
Type 2 Perimeter Light Curtain

Module Type XPSCE
Category, per EN 61496-1 and EN 60825-1 Category 2
Power Supply
Voltage \ 24 Vac/dc
Voltage limits - 20...+20% (24 Vdc), - 20...+10% (24 Vac)
Frequency Hz 50/60
Power Consumption
24V VA <11
Module Fuse Protection internal electronic
Detector Inputs
Number of inputs to be monitored 1to 4 (terminals Z1, Z2, Z3, Z4)
Input voltage \% 24 vdc
Detector supply voltage \% 24 Vdc (terminal +U)
Detector supply current mA 40
Muting Function Inputs
Number of muting inputs 1 (terminal M1)
Input voltage \% 24Vdc
Maximum current mA 40
Outputs
Voltage reference Relay Hard Contacts
No. and nature of safety circuits 2 N.O. (13-14, 23-24)
AC-15 Breaking capacity VA C300: inrush 1800, sealed 180
DC-13 Breaking capacity 24V/1.5A-L/IR =50 ms
Max thermal current (Ithe) A 25
Output fuse protection per IEC 947-5-1, VDE 0660 Part 200 A | A 4 A fuse
Minimum current mA 10
Minimum voltage \ 17
Muting Signaling Outputs
Number 2 (terminals H1, H2)
Maximum power 5W /24 Vdc
Additional OSSD Control Output
Number and type 1 solid state NPN (terminals Y33-Y34)
Breaking capacity 24V 120 mA, 48V /10 mA
Electrical Life See page 78
Response Time on input change of state ms <20
Rated Insulation Voltage (Ui) \% 300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110 Parts 1 and 2)
Rated Impulse Withstand Voltage (Uimp) kv 4 (Overvoltage category Il per IEC 947-1, DIN VDE 0110 Parts 1 and 2)

LED Display 4

Operating Temperature +14 °Fto + 130 °F (- 10 °C to + 55 °C)

Storage Temperature -13°Fto+185°F (-25°Cto + 85 °C)

Degree of Protection per IEC 529
Terminals IP 20
Housing IP 40

Connection Captive screw-clamp terminals. Maximum wire size: 1-12 AWG (1 x 4 mm?2)
Type without cable end, 2-14 AWG (2 x 2.5 mm?2) with cable end

Technical Data — XU2S Thru-beam Photoelectric Sensors

Certification

CE per EN 61496-1 and EN 60825-1

Rated Supply Voltage \% 12-24 dc (reverse polarity protected)

Voltage Limits \Y 10-30 dc

Current Switching Capacity mA < 100 (short circuit protected and overload protected)
Voltage Drop \% <15

Current Consumption, no-load mA <35

Maximum Switching Capacity Hz 500

Time Delay ms ==1

Vibration Resistance

7 g (f=10...55 Hz), conforming to IEC 68-2-26

Shock Resistance

30 g, along 3 axes: 3-times, conforming to IEC 68-2-27

Materials

Enclosure: nickel-plated brass (infra-red detectors), Lenses PMMA

Nominal Sensing Distance
Infra-red detectors

26.24 ft. (8 m)

Operating Temperature
Infra-red detectors

-13°Fto + 130 °F (- 25 °C to + 55 °C)

Storage Temperature

- 40 °F to + 158 °F (- 40° to + 70 °C)

Degree of protection per IEC 529

IP 67

Connection Type

Cable

PVC cable, 0.20 in (5 mm) diameter, 4 x 22 AWG (0.34 mm?). For thru-beam
transmitter, 3 x 22 AWG (0.34 mm?)

Connector

M12 male, 4-pin connector
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PREVENTA™ XPS Safety Relays
Type 2 Perimeter Light Curtain

XPSCEeoo0®

XPS Safety Relays and Thru-Beam Photoelectric Sensors with Test Input

The XPSCE and up to 4 of the XU2S photoelectric sensors below can be used to make a Type 2 perimeter
light curtain for body detection that meets European standard EN 61496 parts 1 and 2, and EN 60825-1.

The muting function of the XPSCE allows for the transfer of materials through the light curtain without opening
the main circuit. This function requires the use of two additional sensors, either the thru-beam type
XU2M18PP340, or polarized retro-reflective type XU9M18PP340 and must be used in the dark operate mode.
For more information, refer to page 134 of this catalog or the instruction manual.

Applying Type 2 Perimeter Light Curtains

When designing an application or installing any light curtain, the user must follow all applicable codes,
standards and regulations. Some of the US standards which must be followed are: ANSI B11.1 through
B11.20, OSHA 29 CFR 1910, and ANSI/RIA R15.06 standards. Some of the European standards which must
be followed are: EN 292-1, EN 292-2, EN 60204-1, pr EN 999, EN 294, and EN 811. There may be other
national and local standards that may also need to be followed.

Appendix A (pages 173 to 183 of this catalog) provides information on the installation, use, maintenance and
testing of light curtains. This section must be read and followed prior to installation and use of any light curtain.

XPS Safety Relays

Use only XU2S Photoelectric Sensors as listed below.

o Type of i i Weight
Description ads:l%(‘::ll%l:esd Noéﬁéjﬁfsety Asdt(ilgéogﬂpsuc;!d Power supply Catalog number b (Eg)
Safety modules for PNP 2 1 24 Vdc XPSCEP5141 12 (0.350)
monitoring photoelectric
sensors with test input NPN 2 1 24 Vdc XPSCEN5141 12 (0.350)
Thru-Beam Photoelectric Sensors (DC) with Test Input
For use with XPSCE safety relays listed above.
All receivers are programmable for light or dark switching.
Range is 26.2 ft. (8 m) for infra-red sensing.
Cable length is 16.4 ft. (5 m).
XU2518eP340D Connector is 4 pin micro type — DC.
i T
— it il — . Werg
i Description % Beam type Body type Connection Catalog number Ib. (kg)
— ._ ) cable XU2S18PP340L5 17 (0.485)
=Wl Eﬂ Thru-beam pair PNPR Straight
(transmitter + receiver) Infracred connector XU2S18PP340D 5.5 (0.155)
XU2S18eP340WL5 90° head cable XU2S18PP340WL5 17 (0.485)
> hea
connector XU2S18PP340WD 5.5 (0.155)
a&h v Suaioht cable XU2S18NP340L5 17 (0.485)
— - i A rai
: w,-s e ven) e 9 connector XU2S18NP340D 55 (0.155)
nira-ret
XU2S18KP340L5T 00° head cable XU2S18NP340WL5 17 (0.485)
° hea
connector XU2S18NP340WD 5.5(0.155)
p— Straight cable XU2S18KP340L5T 8.3 (0.235)
i/ T - i rai
— Thru-beam transmitter only® rared 9 connector XU2S18KP340DT 2.6 (0.075)
A A nfra-re
XU2S18KP340WL5T 00° head cable XU2S18KP340WL5T 8.3(0.235)
connector XU2S18KP340WDT 2.6 (0.075)
N Straight cable XU2S18PP340L5R 8.8 (0.250)
s W\' e Thru-beam receiver only raig
connector XU2S18PP340DR 2.8(0.080
9 D Eﬁ (PNP)= Infra-red ( )
XU2S186P340DR 90° head cable XU2S18PP340WL5R 8.8 (0.250)
L] ° hea
connector XU2S18PP340WDR 2.8 (0.080)
Swaiaht cable XU2S18NP340L5R 8.8 (0.250)
- i rai
— g—.‘éq (P2 recetver only irared 9 connector XU2S18NP340DR 2.8 (0.080)
- Py, A nira-ret
v 90° head cable XU2S18NP340WL5R 8.8 (0.250)
° hea
XU2S180P340WL5R connector XU2S18NP340WDR 2.8 (0.080)
m For use with XPSCEP5141. ® For use with either XPSCEP5141 or XPSCEN5141.
A For use with XPSCEN5141. * Dimensions for sensors on page 171.
File: E164869 .
CCN: NRKH s B File: LR44087-94
Dimensions. ............ 147-148 e ® Class: 321103
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PREVENTA™ XPS Safety Relays
Type 2 Perimeter Light Curtain

XPSCE Functional diagram

Supply Beam Beam Beam
voltage made broken made

Terminals A1-A2

Sensors  Z1-Z4

Start button

N.O. Output 13-14 I ] I

N.O.Output 23-24

Solid state

output Y33-Y34

1
Legend O —I_

Functional diagram with “muting” function

Supply Beam Muting Beam Muting Beam Muting Beam Beam Muting  Beam
voltage made activated  broken deactivated made activated broken made deactivated broken

Terminals A1-A2 —

Sensors  Z1-Z4

Start button

N.O. Output 13-14 I l——l l—

N.O.Output 23-24

Solid state
output Y33-Y34

“Muting” input M1

1
Legend O I LED Signals

1 Supply voltage A1-A2,
internal electronic fuse state

1—1o 2 Re-start signal
%73 3 Safety output closed
) 4 Safety output open

115

02/01 www.schneider-electric.ca



PREVENTA™ XPS Safety Relays
Type 2 Perimeter Light Curtain

XPSCEP WIRING DIAGRAMS AND CONNECTIONS

With 4-pairs of XU2S sensors and using “muting” function

e
=
F1
Sensor 3 3 Sensor 1 “muting”
BN |, 4+ [BN :‘q\_ +
g [ o Sl Sl
Test " A \\:D —
i ST™ Sensor 1 8 Sensor 2 “muting” ®Hn%ut|ng
BN, +BN < S[1F’ X +
B\z_g‘z§_.§[:|l>J-_gE ar ﬁbj'_
Test i §|:| 1
r T R ESC |
po ] [l Tl w4 [ 1 B OB )
[ | | [ | | |
<> ] Logic K1 WW
Kéel KJEZ ‘{‘5 XPS-CEP K2 T”W
[a2uu] T2 3] [z2] [z4] [vas]  [vaq] [He]  Jaa] [24]
N Sensor 2 8 N To PIEE)
+ +
BU Y X _[Bu
Ii:gf: —Op ﬁ?ﬁmzuﬂng"
R
Sensor 4 8
BN, +lBN
" g |~ |3 o 1B
Test R

XU2S sensors can be programmed to operate in light or dark switching mode (example with sensors 1 and 3 programmed
for dark switching sensors 2 and 4 programmed for light switching).

Y1 - Y2 Feedback loop.

ESC: External start conditions

STM: For measuring the stopping time.

(1) Re-start instruction required.

H1 and H2: XUB Indicating Banks or Beacons
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XPSCEP Wiring Diagrams and Connections

With 1 pair of XU2S Sensors (dark switching)

PREVENTA™ XPS Safety Relays
Type 2 Perimeter Light Curtain

With 2 pairs of XU2S Sensors (dark switching)

Sensor 1 8| Sensor 1 8|
BN, +[BN BN, LN
B g3 o] o1 T N G
Test T R Test T R A
[t | [z2] [z] [Arfutoms | [za] |z]
XPS-CEP XPS-CEP
[n2]ut]u-]T2]T3] [z2] ]z4] [az]ut{u]T2]T3] [z2] ]zd]
Sensor 2 8
BN, +[BN
A N T
Test |l A

With 3 pairs of XU2S Sensors
(2-dark switching, 1-light switching

Sensor 3 8|

BN+ +BN
S s ] o 1 fe
Test T A

7

BN, +[BN
BU N BU
V|_$\_’§[:|I>I;BK

Test
resT R

With 4 pairs of XU2S Sensors
(2-dark switching, 2-light switching)

Sensor 3 8|

BN, BN

BU Y BU
IVl SIZ\ §I:] > BK
Test

BN, 4B
BU N BU
vi| LA _’§|:] > sk

Test A
T R

[arJuHu] 1] [z1] [z3] [ar]uHu] 1] [z1] Jzs]
XPS-CEP XPS-CEP
[az]uHu] 2] 73] [z2] ]zd] [a2]utu]T2]73] [z2] [z4]

Sensor 2 8

BN|, +[BN
BU Y BU
i S‘Z\ §[:l > —lek
est A
T R

Sensor 2 8

BN, AN
BU N BU
w‘jZ\ _’\\*E] >~ ek

Test A
T R

Sensor 4 8
BN BN
+ +
BU N BU
V|~ LA _’§E] > T =[]

Test
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PREVENTA™ XPS Safety Relays
Type 2 Perimeter Light Curtain

OPERATION, CURVES, AND CONNECTIONS

XU2S Thru-Beam Photoelectric sensors

Operation
Light switching

Dark switching

No object

Output state (PNP or NPN) present in beam

Object present
in beam

No object
present in beam

Object present
in beam

Indicator: yellow LED illuminated
when detector output is ON

— %

e ®

S~ ® = XXF

Infra-red detection curve

@ of beam
cm

0(4 I
! A/R
(11 m
&
|

T

Test for correct operation

J \
Level }_‘5
of
signal \\

1
i
!

Red LED O &4 [¢] o o

Optimum
- falignment +
S<8m [O] LED off B Lep on
Wiring diagrams (3-wire -Vdc)
with cable
Transmitter Receiver Receiver
Light switching (no object present ) Dark switching (no object present )
PNP output NPN output PNP output NPN output
oG
J® BN + -® BN 1@ BN i) BN + -1® BN +
(Vi Test N BK 5 BK ~__[¥ B =
[Bu = ~-® . ~-® F—— ~1® = ELBU -® >~— 1=
oG oG
With connector
Transmitter Receiver Receiver
Light switching (no object present) Dark switching (no object present )
PNP output NPN output PNP output NPN output
2 2
+
- 4 = 4 _ = —
3 — ->®_\’¥ 3 = — _3 ->®_¥_3 ->®_¥_3
 E—
2 2
Cable wiring Connector wiring Break test (for transmitter only)
Side view of detector pins Beam made Beam broken
-(-) BU (Blue) Transmitter Receiver BN/L + BN/L +
-(+) BN  (Brown) ) 1+ 11(H)
-(OUT) BK (Black) (receiver) Vir2 VI/2
-(Prog.) OG (Orange) (receiver) 2 4 2 4
-(Test) VI  (Violet) (transmitter) ~ Test Progra- output
3l mming 3[) BU/3 — BU/3 —
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PREVENTA™ XPS Safety Relays
Zero Speed Detection

Operating Principle

The XPSVN zero speed safety relay is used for zero speed detection of electric motors. Its primary use
is in systems employing one or more of the following:

« Directional controls for reversing motors

« Electrical locking of machinery doors and guards with safety interlocking devices. An example would
be to energize the solenoid of an XCSE solenoid safety interlock device (locking without power).

« Electrical braking systems that lock the system after it comes to zero speed.
« DC injection brakes.

When coasting to a stop, electric motors generate a residual voltage in their windings, resulting from
residual magnetism, and this decreases proportionally to the decrease in motor speed. This residual
voltage is monitored by the XPSVN safety relay to detect the motor’s zero speed. The wiring between
the motor windings and the safety relay are also monitored, to identify a wire break (fault) differently from
a zero speed detection. Therefore, a broken or loose wire will not be interpreted as a zero speed
condition of the motor.

The XPSVN safety relay is designed for zero speed detection in all types of electrical machinery using
AC or DC, single phase or three phase power, which can be controlled by electric motor controls such
as adjustable frequency controllers, control components to start under low load (i.e.: low voltage), and
brakes which inject direct current (DC) into the windings.

The XPSVN is not compatible with Wound Rotor Motors. These motors are typically used in high HP
(1000+) low speed applications, where the additional windings (required for these types of motors) pay
for themselves. If power is removed from stator, but rotor is left energized, then transformer coupling
between the two could create a small voltage across the stator. This could make the XPSVN think the
motor is still turning, which means the safety outputs would never energize or change state. These
motors do not have residual magnetism in the rotor that can act as a source of flux for generator effect,
in which case the XPSVN may think the motor is at zero speed, and could energize the safety outputs
while the motor is still running. Wound Rotor motors are not in common use today, and very rare.

The XPVN is not designed to detect locked rotor conditions. Here the motor still has voltage applied to
it, but in essence has zero speed. Generally, a locked rotor condition is not a safe state for machinery
nor the operators. The XPSVN will sense voltage applied to the windings, and will not indicate the
motor’s “apparent” zero speed. The outputs of the XPSVN will not change state, the gates or guards will
not be unlocked, and operators will not be allowed access to the unsafe area.

Two potentiometers, mounted on the face of the module, allow independent adjustment of the switching
threshold for each input circuit. This allows adjustment for different types of motors and application
requirements. It should be noted that “Zero speed” may not indicate absolute zero speed. This device
detects speeds below user adjustable values as set by these potentiometers.

To assist in diagnostics, XPSVN modules incorporate 4 LED indicators and 2 solid state outputs to
provide information on the status of the zero speed detection circuit.

A transformer should not be used to connect the motor to terminals Z1, Z2 and Z3 since there is no
monitoring of the connection with motor winding via the resistor monitoring

119
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PREVENTA™ XPS Safety Relays
Zero Speed Detection

Technical Data

Module Type

XPSVN

Power Supply

Voltage \% 24 Vac/dc, 115/230 Vac
-15... +10% (24 Vdc)

Voltage limits -15... +15% (115 Vdc)
-15... +10% (230 Vdc)

Frequency Hz 50/60

Power Consumption
24V w <4
115 V/230V VA <8

Module Fuse Protection

=4 A external fuse for 115 and 230 V versions
=500 mA external fuse for 24 V versions

Inputs )
;/Ifxggvuzmsvoltage between terminals v 500
Detection threshold \% 0.01 to 0.1 (adjustable)
Outputs
Voltage Reference Relay hard contacts
No. and nature of safety circuits 1N.O.(13-14), 1 N.C. (21-22)
No. and nature of additional circuits 2 solid state
AC-15 Breaking capacity VA C300: inrush 1800, sealed 180
DC-13 Breaking capacity 24V/1.5 A - LIR=50 ms (contact 13-14)
24V/1.2 A - LIR=50 ms (contact 21-22)
Breaking capacity of solid state outputs 24V/20 mA, 48V /10 mA
Max thermal current (Ithe) 25
Output fuse protection 4 A fuse; per IEC 947-5-1, DIN VDE 0660 part 200
Minimum current mA 10
Minimum voltage \% 17
Electrical Life See page 78
Rated Insulation Voltage (Ui) \% 300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110 parts 1 and 2)

Rated Impulse Withstand Voltage (Uimp) | kV

4 (Overvoltage category Ill, per IEC 947-5-1, DIN VDE 0110 parts 1 and 2)

LED Display

4

XPSVN

Operating Temperature

+14 °F to +130 °F (-10 °C to +55 °C)

Storage Temperature -13 °F to +185 °F (-25 °C to +85 °C)
Degree of Protection per IEC 529

Terminals 1P20

Housing IP50

Connection Type

Captive screw-clamp terminals. Maximum wire size: 1-12 AWG (1 x 4 mm?2) without cable end,
2-14 AWG (2 x 2.5 mm?) with cable end.

U File E164353
L CCN NKCR

® Ordering Information
. No. of Saf li " Weigh
Description ° 9 S_a ety Solid State Power Supply Catalog Number eight
sp File LR44087 Circuits Outputs for PLC oz. (kg)
® Class 321103 24 Vdc XPSVN1142 18 (0.500)
Safety modules
for zero speed 2 2 115 Vac XPSVN3442 21 (0.600)
detection
230 Vac XPSVN3742 21 (0.600)
‘ € Suitable for use in circuits through Category 4 per EN 954-1
*. for high frequency applications, above 60Hz, contact your local Schneider Electric sales office.
Dimensions. ............ 147-148
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PREVENTA™ XPS Safety Relays
Zero Speed Detection

Wiring Diagrams and Connections
XPSVN with 3-Phase AC Motor

L(h
=
F2 F1

n
=

—
—
U VO WO PEJ) +24 VDC

[a1] [z1][z2] [z3] [23] [21] [vsaivaq]

. Zero
& Logic 1 E:]fﬁf\fﬁjAllAz Speed
115V K1 {

230V {
@3) (4) (1) Contacts are open when motor is running, closed when motor is stopped.
Logic 2 EF""\*"J‘ (2) Contacts are closed when motor is running, open when motor is stopped.

K2 (3) Internal electronic fuse status (Y33/Y43-Y34)
(4) Zero speed (Y33/Y43-Y44)
[2] [14] [22] [ved [vaq] | F1=2a
o @
N (=) To PLC
XPSVN with 3-Phase AC Motor XPSVN with DC Motor

ddd .-

A
d d
KM1 \——————\
FM1 ’ 1 1 1 ‘
F1 F1
— =
F1 F1
— =
F1
A B
uo Vo w
[a1] [z1][z2]] 23] [13] 1]
[a1] [21][z2]] 23] [13] [a1] XPSVN
XPSVN
F1=2A F1=2A
XPSVN with 3-Phase AC Motor and Variable Speed Controller LED Signals
KM1 3)
Variable Speed 1 Lo
Controller > S
3 O
FL 4 ©
F1
F1
= 1 A1-A2 supply voltage
2 Stop detected by channel 1
ue v w 3 Stop detected by channel 2
4 Stop detected by both channels within time window
[a1] [21][z2]] z3] [13] 1]
XPSVN
F1=2A (3) Use an output from the variable speed controller to

open KM1 under normal stopping conditions.
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PREVENTA™ XPS Safety Relays
Zero Speed Detection

Wiring Diagrams and Connections
XPSVN with 3-Phase AC Motor and Star Delta Starting

P
g
o

d  d
——\——\ KM2 \-=-\-~ KM3

A a

KM1

FM1 ’ 1 1 1 ‘
Fl_
F1—
FlE
[a1] [ z1]]z2]] z3] [13] J21]
XPSVN
KMZ1: High speed rotation
KM2: Low speed rotation
KM3: Star F1=2A

The star contactor (KM3) must be closed after the motor is de-energised, in order to allow detection of zero speed.

XPSVN Functional Diagram

X Reset
Motor Error in Channel 1
Start (e.g. Cable Break)
Supply Motor Detection of Repair
Voltage Stop Motor
Instruction Standstill
Supply A1-A2
Input - 1 Channel Z1-22
Input - 2 Channels Z3-22
Output 13-14 (N.O.) I I! L I~
Output 21-22 (N.C.) — I 1 —
Solid State Output Y33-Y34
(AL/A2)
Solid State Output Y43-Y44 =il L I L I~
(Zero Speed)
N
Key 0

The voltages at terminals Z1, Z2 and Z3 are indicated solely for the purpose of schematic diagram representation.
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Wiring Diagrams and Connections

XPSVN

PREVENTA™ XPS Safety Relays
Zero Speed Detection

Example of a safety circuit connecting an XPSVN, star delta motor starter, and XCSE safety interlock switch.

L1 230V
L2 FM2 E_n_lr
L3
3)
eva I {1 [ Rl e O
T1 \AAN o
~ s0 gt ) E}
[l 7+
s3 }71‘ Stop
d d _d sif [ |
KM2 \——\— \ KM1 KM2 \ S4 |\ Start
[A1] [13] [21] |¥a3ivag
XPSVN 7 Al/A2
il 3] s
@ 2
FM2 ‘ 1 1 1 ‘
[a2] [ z1]]z2]] z3]]14] [22] [yaa]  vad]
2| 4] 6
FL |
— KM1
= Kmi kM2 & ()
PE KM2 (A)
KM3
vi Eljg -0 KM1
KM3 KM2 KM1
[ N
SO0: Emergency stop button
S1: Push button (N.O.) to unlock guard
S3: Stop button: (N.C.)
S4: Start button (N.O.)
FM2: Overload relay and related N.C. contact
KM2: Time delay auxiliary contacts (A)
(1) Internal electronic fuse status (Y33/Y43-Y34)
(2) Zero speed (Y33/Y43-Y44)
(3) Area defined by dashed lines indicate a XCSE safety interlock switch. Components include:
Y1: Solenoid coil and related N.C. contact
S2: N.C. safety contacts
123
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PREVENTA™ XPS Safety Relays
Zero Speed Detection

Wiring Diagrams and Connections

XPSVN

Example of a safety circuit connecting an XPSVN, XPSFB, XCSE safety interlock switch, a limit switch, a motor starter, a

Programmable Controller, and a 3-phase AC motor.

L +24v F5
— §<— Guard Closed —
) saf ss |
L G'S Stop Motor
L2 Emergency Starter
Stop inputs [ 1 | [2] [3]a]s5]6]mm
L3
Programmable
Controller
Il
sof- ouputs [ 1 []2]]3]]4] [a2 o)
d d Guard I
K1 \*f *f\ Unlocking 2 ov |ov
I
d d  d
o \”\”\ a1]s11]ls13][s12] [va]va]vs] [s21][s23]s27] [13]  [ea] [ss[[ar] [vsg| [veg
ALIA2
1] 3] s A2 Fuse | K1/K2
XPSFB
i ]
2| 4] 6
o A2| [pe| [vi][va]  [sedlsad  [ssslsae] [1a] [oa] [saflaz] [vsa] [veq]
= K1 = “F L
= K1 [ K3 |
= s7} I s3k
= K2 K2 Simulation I Validation —
r__J I
———
z1]z2]z3[a1] [ 23] [21] [v3arvag|
PE PE
Z
! Al AL/A2 Spirgd
XPSVN 7
Uo Vo W PEl
| [a2] [14] [22] [yaa] [vadq]
1 - I—
M1 Y1
K1 I:E K2 [E K3
N
S1 + Y1: Safety Interlock Switch with K3: Pulse on
Solenoid Locking without Power De-energisation
Type XCS-E Relay Type DAN-Z
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PREVENTA™ XPS Safety Relays
Elevator Cabin Position Monitoring

Operating Principle

When an elevator cabin is parked at a landing with the doors open, some elevators automatically correct their
position (height), called isoleveling, in relation to the landing in order to compensate for any differences
generated by a changing of the load in the elevator cabin such as loading or unloading. During this correction,
European Standard EN-81 recommends that the presence of the elevator cabin be checked within a distance
of + /- 7.87 in (20 cm) of the landing (door unlocking zone), by a safety circuit which will stop the elevator cabin
if it moves out of this specified area.

Using XPSDA safety relay to check the presence of the elevator cabin within the specified zone at two points
meets the requirement of EN-81.

The XPSDA has two safety outputs for use in the safety circuit, and also has two solid-state outputs which
can be used for signaling to a PLC.

To assist in diagnostics and to provide a visual status indication of the safety circuit, the XPSDA modules have
four LEDs in the front cover.

The position of the elevator cabin in relation to the landing is detected by two limit switches (with positive/direct
opening contacts) mounted in the elevator shaft. When the elevator cabin reaches a preset position and when
it is within the acceptable tolerances in relation to the landing, the two safety circuits in the XPSDA safety relay
close and allow the isoleveling of the elevator cabin with the doors open. Any change in one of the input
signals (which means the elevator cabin is outside of the specified zone), or a detection of a fault (i.e.: break
in the electrical wiring or a short circuit) causes the safety outputs of the XPSDA safety relay to open and stop
the elevator cabin from any further movement.

Elevator cabin doors -
41—\
EIevath door Landing
unlocking doors
zone
Elevator cabin doors
I I O A i
—
—T 7.87 in (20 cm)
| | Y | 787in(20cm)
Landing

Landing indicator
(stop reference point)
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PREVENTA™ XPS Safety Relays
Elevator Cabin Position Monitoring

126

Technical Data

Module Type

XPSDA

Category, per EN 954-1

Category 4

Power Supply

Voltage Vv 24 Vacldc, 115/230 Vac
Voltage limits -20...+20% (24 Vdc), -20...+10% (24 Vac),
-15...+15% (115 Vac), -15...+10% (230 Vac)
Frequency Hz 50/60
Power Consumption
24V VA <9
115V/230V VA <10
Module Fuse Protection internal electronic
Inputs S1:1N.C.+N.C,S2:1N.C.+N.C.
Control Unit Voltage between S11-S12, S21-S22, or S11-B1
24 Vac Version \Y% 24
115V or 230 V Version \% 48
Minimum voltage and current between terminals S11-S12,
S21-S22 (inputs A and B)
U min/I min - 24 Vdc (20 °C) version 16 V/70 mA
U min/I min - 115V / 230 Vac (20 °C) version 41V /25 mA
RL max = U m:;i: min
SI1.512 and S21.622 5 a fmcton of miermal vatage supply | @ | U = Tue votage applied o erminals AL-A2
U int (terminals $11-512) u int = Supply voltage Ue - 3 V.(24Vyer5|on) ~ ‘
U int between 42V and 45 V, with typical value = 45V (115 V, 230 V version)
Max RL must not exceed 50
Synchrqnization Time between inputs A and B s 05
automatic start, terminals S33-S34 and Y3-Y4 jumpered.
Outputs
Voltage reference Relay Hard Contacts
No. and nature of safety circuits 2 N.O. (13-14, 23-24)
No. and nature of additional circuits 2 solid-state
AC-15 Breaking capacity VA C300: inrush 1800, sealed 180
DC-13 Breaking capacity 24V/1.5A - L/R =50 ms
Solid-state output breaking capacity 20mA/ 24V
Max thermal current (Ithe) A 25
Output fuse protection per IEC 947-5-1, VDE 0660 Part 200 A | A 4 Afuse
Minimum current mA 10
Minimum voltage \% 17
Maximum total thermal current A 5
Electrical Life See page 78
Response Time on input opening ms <40
Rated Insulation Voltage (Ui) \% 300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110 Parts 1 and 2)
Rated Impulse Withstand Voltage (Uimp) kv 4 (Overvoltage category Il per IEC 947-1, DIN VDE 0110 Parts 1 and 2)

LED Display 4
Operating Temperature + 14 °F to + 149 °F (- 10 °C to + 65 °C)
Storage Temperature -13°Fto+ 185 °F (- 25 °C to + 85 °C)
Degree of protection per IEC 529

Terminals IP 20

Housing IP 50

Connection Type

Captive screw-clamp terminals. Maximum wire size: 1-12 AWG (1 x 4 mm?)
without cable end, 2-14 AWG (2 x 2.5 mm?2) with cable end
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File: E164353
CCN: NKCR

File: LR44087
® Class: 321103

q3

Dimensions . ........... 147-148

Ordering Information and Diagrams

PREVENTA™ XPS Safety Relays
Elevator Cabin Position Monitoring

o No. of Safety . Catalog Weight
Description - Static outputs to PLC | Power Suppl
P Circuits p pply Number 0z. (kg)
Safety modules 24 Vac / dc XPSDA5142 12 (0.350)
for monitoring elevator cabin
position 2 2 115 Vac XPSDA3442 16 (0.450)
230 Vac XPSDA3742 16 (0.450)

XPSDA Wiring Diagrams and Connections

XPSDA with an elevator control system

e,
=
|1|2|3|4|5| Inputs
s1(1) |
—I 1 Elevator Control System
s2Q) | 2(2) [x] _J2] ]3] oupus
@) L +24V
a1][s1] [Ba] [s21]  k22[s19] [s34] [13] o3[ [vaaivag
AL/A2
XPSDA N——- A
F(:Qe K1/K2
r2] pe] [va] [ve] [vs] [v4] [14]  [24] [vsd [vaq
_L t 1 @ el
) (6) (7)

NE)

Link active

(1) Limit switch S1 (cabin position)

(2) Limit switch S2 (cabin position)

(3) Enable instruction given by the elevator control system.

(4) Operating state of internal electronic fuse

XPSDA Functional Diagram

Supply A1-A2

First limit switch S1
Second limit switch S2
Start signal S3 (1)

Start signal S3 (2)
Feedback loop Y1-Y2
Safety output 13-14 (N.O.)

(5) Outputs states (only allowed for functions not relating to safety)
(6) Feedback loop

(7) Without Start signal monitoring (Y3-Y4 linked)

Safety output 23-24 (N.O.)

Solid state output Y33/43-Y44 (K1/K2)

Solid state output Y33/43-Y34 (fuse)

Supply First Second  Start Cabin outside
voltage limit limit signal door unlocking LED Signals
switch switch zone 9
| S— 1—o
I 2—O
3— 0
| o | 4—O
_
I [ I
— 1 A1-A2 supply voltage, internal
— electronic fuse status
2 Input S12 (A)
3 Input S22 (B)
4 K1/K2 status (N.O. safety outputs closed)

1
Legend O .

(1) With start signal monitoring Y3 - Y 4 open.
(2) Without start signal monitoring Y3 - Y4 jumpered.
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PREVENTA™ XPS Safety Relays
Braking Distance Monitoring of Linear Presses

128

Principle

The GNKL safety relay is used to monitor the braking distance on all types of linear presses: hydraulic,
pneumatic, and mechanical. It monitors the braking distance before production starts, as soon as the
press receives either a two-hand control command or light curtains are turned on.

This module must be connected to 2 limit switches:
« Limit switch S2, which detects top dead center,

< Limit switch S3 which detects the presence of normal braking distance when the test cycle is
performed after power-up (before production starts). In order for the slide to reach high speed, limit
switch S3 must be placed approximately midway of the total tool travel.

The permissible braking distance determines the length (S) of the linear cam, which activates limit
switch S3. Length S is usually determined by the linear press manufacturer, by providing for the least
favorable braking conditions (i.e.: maximum tool weight, speed and travel, or high oil temperature).

The GNKL safety relay operates only during the first press cycle following power-up: cycle test.

Case 1: Normal Braking Distance

1 Machine idle 2 Cycle start: Tool down-stroke 3 Braking as soon as the cam approaches S3

l

S2

S3

s

The S cam length determines
the maximum permissible
braking distance.

AT

The braking distance does not exceed length S.In this case, the tool stops at the position described in 3
as long as the control sequence provided by the control station is valid. A new control sequence must be
given in order for the following cycle to be started.

The GNKL safety module will perform the correct braking distance test at the next power-up.

Second Case: Abnormal Braking Distance (wear, hydraulic leak, improper load)

1 Machine idle 2 Start cycle: Tool down-stroke 3 Braking as soon as the cam approaches S3 | 4 Braking distance too far

l

oty ATTTINN gz N8 TS9O

During the test cycle, the braking distance exceeds length S.In this case, the tool is in the position
described in 3. Limit switch S3 changes state and the tool moves down, then stays at bottom dead center,
the position described in 4. The slide cannot move back up, even if a new start sequence is given by the
control station. It can be raised to top dead center only using the “manual raise” button. The next cycle is
inhibited. Maintenance intervention is required at this point. Production cannot resume until the completion
of a successful test cycle (normal braking distance).

www.schneider-electric.ca 02/01



PREVENTA™ XPS Safety Relays
Braking Distance Monitoring of Linear Presses

Excerpts from Standard EN 693

6.4
6.4.1

6.4.2

6.4.3

6.6.4

7.15

Hydraulic Systems

All possibilities for failure of the hydraulic circuit and its various commands must be considered
at the design level. All components must have high ratings, appropriate for the intended
application. As often as possible, monitoring or operational safety checks must be provided for
the critical circuit components.

The design and manufacture of the hydraulic circuit must be resistant to the gravitational effects
of pressure drops or insufficient pressure, which must not cause hazardous movement.

Controlled down-stroke under the effect of gravity is often deliberately provided to facilitate rapid
tool closure. In this case, all the piston cylinder oil must pass through the control valve(s) to
obtain a redundant monitored system.

Adjustment means whose modification can pose a hazard, such as the travel length adjustment
system, must be equipped with a reliable locking device, a means of redundant anchoring which
makes adjustment without a special tool impossible, or a device that ensures an equivalent level
of safety, such that adjustments can be modified only by qualified personnel.

If an electrical equipment fault can create an untimely and hazardous situation (notably
an out of time stroke), appropriate measures to avoid this type of hazard must be taken, such
as the following:

— Mechanical safety precautions on the machine,
— Locking of electrical circuits controlling the motion of the machine,

— Circuits with control or safety functions, such as redundancy and automatic
monitoring.
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PREVENTA™ XPS Safety Relays
Braking Distance Monitoring of Linear Presses

Technical Data

Module Type

GNKL

Power Supply

Voltage \% 24 Vac/dc, 120/230 Vac
Voltage limits 2012 22 ggc;{)zso V)
Frequency Hz | 50/60 (120 V), 50 (230 V)
Power Consumption VA | <6
Outputs
Voltage Reference Relay hard contacts
No. and nature of safety circuits 1 N.O. (8-13) closing motion, 2 N.O. (10-15, 1-14) + 1 N.C. (2-4)
No. and nature of additional circuits -
AC-15 Breaking capacity VA | C300: inrush1800, sealed 180
DC-13 Breaking capacity 24V/[2 A-L/IR =50 ms
Max thermal current (Ithe) A 25
s tuseprteeton e ECS4T51. x| 2 e
Minimum current mA | 10
Minimum voltage \ 17
Electrical Life See page 78
Response Time ms [ <20
Rated Insulation Voltage (Ui) \% 300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110 Parts 1 and 2)
Rated Impulse Withstand Voltage (Uimp) kV | 4 (Overvoltage category Ill, per IEC 947-1, DIN VDE 0110 Parts 1 and 2)

LED Display

8

Operating Temperature

+ 14 °F to + 130 °F (- 10 °C to + 55 °C)

Storage Temperature -13°Fto + 185 °F (- 25 °C to + 85 °C)
Degree of Protection per IEC 529
Terminals IP 20-5
Housing IP 40
Polycarbonate Housing
Type Plug-in
No. terminals 20
Connection Captive screw-clamp terminals. Maximum wire size: 2-14 AWG (2 x 2.5 mm?) without cable end,
Type 2-16 AWG (2 x 1.5 mm?) with cable end, minimum diameter of 0.02 in. (0.5 mm) (24 AWG)

Ordering Information

Description Display Power Supply Catalog Number Weight oz. (kg)
Safety Modules 24 Vac/dc GNKL24VACDC 26 (0.750)

for Braking 8 LEDs 120 Vac GNKL120VAC 26 (0.750)
Distance Monitoring

on Linear Presses 230 Vac GNKL230VAC 26 (0.750)

GNKL

Dimensions ............ 147-148

Suitable for use in circuits through Category 4 per EN954-1.
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PREVENTA™ XPS Safety Relays
Braking Distance Monitoring of Linear Presses

Wiring Diagrams and Connections

GNKL
GNKL Module configured with a Linear Press, the Tools of which Functional Diagram of the GNKL Module with Normal Braking
are Stopped in the Bottom Position Distance during the First Test Cycle
() (@) () 4 (5) (6) @)
(I:'iL) Two-Hand

Control or PSE
F2 N

S s3 01\,,2 S5 ol _la _“lo ‘ ‘ ‘

N.C. Contact K2

N.O. Contact K2

2 [a1fas] [ 3] 7]12] o [16] [s]s] [15 N.C.LS S2 ‘
GNK-L N.O.LS S2
— a
Ko\ | f \, \ ‘ ‘
[I] N.C.LS S3
4 7] [ TeJua]a?] [1 [14]13] [10 N.O. Output 8-13 ‘ ‘
sS4 T
I- <|’_ f-\s6 N.O. Output 10-15
S2
K1 K2 K3
KO Elj |:|:| N.O. Output 1-14
L I R
e For Hydraulic Channel 1 Channel 2 Channel 3 N.C. Output 2-4 ‘ ‘ ‘ ‘
Pump Trailing  Trailing  Rising
1
PSE: Presence Sensing Equipment (Light Curtains) Legend 0
S1: Hydraulic Pump Stop
S2: LS Top Dead Center (1) Press slide at top dead center

S3: LS TEST (2) First cycle start command issued by push button

S4: Hydraulic Pump On
S5: Mode Selector

0: Stop

1: Adjust Mode

2: Normal Mode

(3) Stop cycle as soon as S3 LS is reached

(4) 1st release of the 2 push buttons

(5) Second cycle start command issued by push button
(6) 2nd release of the push buttons

(7) Slide return to top dead center

S6: Raise tool to top dead center in adjust mode . . .
Control of the Safety Circuit Solenoid Valves

LED Signals (lowering of the slide to bottom dead center)
LED Signals L2
*
1234
Klw Klw
K2 K2
N2
()
5678 Control of the Non-Hazardous Motion Solenoid Valve

(raising of the slide to top dead center)
1 Supply voltage on terminals A1/A2 L2
2 Internal AC voltage OK (+)_|
3 Internal fuse OK K3
4 Braking distance OK
5 S3 test switch deactivated 3
6 Closure command (channel 2) activated =)
7 Test in progress

8 Closure command (channel 2) deactivated when S3 reached
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PREVENTA™ XPS Safety Relays
Hydraulic Press Value Monitoring

Hydraulic safety system circuit operating on alinear press.

Monitoring of valves in position 0.

TDC = Press piston is at
Top dead center

BDC = Press piston is at
Bottom dead center

’—: BI7 (2) "

[ T Pressure
M ‘T H77 Y3 Relief Valve
P Opening and
Closing

S1 S2
7 Al B 7t
Y1l Y2
Closing @ Pl |T Opening

Pressure Relief

Pump C‘D Valve
L L

Figure 1

132

Operating Principle

The XPSPVT safety module is a dedicated module for monitoring hydraulic
safety system valves, which control the movements of hazardous machinery.

The operating principle of this module is explained in the circuit diagram of a
hydraulic safety system for linear presses (see Figure 1).

This hydraulic safety system features a 3-position valve (see Figure 3) which
controls the direction of the up and down stroke of the main operating
cylinder of the press (piston). The hydraulic safety system includes a 2-
position valve (see Figure 2) to complete the redundancy of the system. This
2-position valve circuit must be activated to enable the up and down stroke
of the press piston.

If either of the two valves becomes defective (for example, due to a broken
spring or to oil contamination), and the valve shifts from its normal position
toward the open position, the XPSPVT module will detect it and prevent
resumption of the press piston.

The proximity sensors integrated into the valves detect the valve positions
and connected to the XPSPVT module must be actuated (change of contact
status) when the valve coils are in the de-energized state (position zero) and
the valve closes.

The sensor circuits of the XPSPVT module are designed to allow connection
of NPN and PNP proximity sensors or sensing components. Either 2-wire or
3-wire types can be used. These sensing components can also be
mechanical hard contacts.

The diagram on page 136 shows how to connect proximity sensors.

The diagram on page 136 also shows the XPSPVT integrated into safety circuits
along with two hand controls (XPSBC Preventa Module) or light curtains.

2-position valve

Proximity sensor
v3 az% Y

Figure 2

3-position valve

Figure 3
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FREVENTA:

TR KPE-PVT

XPSPVT

U File E164353
L CCN NKCR
®

File LR44087
® Class 321103

C€

Dimensions . ........... 147-148

Technical Data

PREVENTA™ XPS Safety Relays
Hydraulic Press Valve Monitoring

Module Type XPSPVT
Power Supply
Voltage \ 24 vdc
Voltage limits -10... +10% (24 Vvdc)
Power Consumption
24V w <6
Module Fuse Protection = 2 A external fuse
Outputs
Voltage Reference Relay hard contacts
No. and nature of safety circuits 2 N.O. (13-14, 33-34), 1 N.C. (21-22)
No. and nature of additional circuits -
Wiping time ms 100 (minimum value)
AC-15 Breaking capacity VA C300: inrush 1800, sealed 180
DC-13 Breaking capacity 24 V/1.5 A - L/IR=50 ms (contact 13-14)
Max thermal current (Ithe) 25
Output fuse protection 4 A fuse; per IEC 947-5-1, DIN VDE 0660 part 200
Minimum current mA | 10
Minimum voltage \ 17
Response Time ms <15
Electrical Life See page 78
Rated Insulation Voltage (Ui) \ 300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110 parts 1 and 2)
Rated Impulse Withstand Voltage (Uimp) | kV 4 (Overvoltage category lll, per IEC 947-5-1, DIN VDE 0110 parts 1 and 2)

LED Display

8

Operating Temperature

+14 °F to +130 °F (-10 °C to +55 °C)

Storage Temperature -13 °F to +185 °F (-25 °C to +85 °C)
Degree of Protection per IEC 529

Terminals 1P20

Housing 1P40

Polycarbonate Enclosure
Type

Plug-in terminal strip

Number of terminals

20

Connection Type

Captive screw-clamp terminals. Maximum wire size: 1-12 AWG (1 x 4 mm?)
without cable end, 2-14 AWG (2 x 2.5 mm?) with cable end.”

Ordering Information

o _— Weight

Description No. of Safety Circuits Power Supply Catalog Number 0z (?(g)
Safety modules for dynamic

monitoring of hydraulic 2N.O.and 1 N.C. 24 Vdc XPSPVT1180 19 (0.540)
valves on hydraulic presses

Suitable for use in circuits through Category 4 per EN 954-1

02/01
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PREVENTA™ XPS Safety Relays
Hydraulic Press Valve Monitoring

Wiring Diagrams and Connections

XPSPVT

Example of safety circuit connecting the XPSVN with an XPSBC

+24VDC
L1($)
F1 [] 1F1 [] 1F2 []
[23] [es] [1]
Valve Y1 Valve Y2 Valve Y3 XPS-BC
|-;£—Sl+ l_"_sz+ _"_ss+ )
ﬂ\ T E ﬂ\ T E ﬂ? T E [14] J24] [va] [v2] [a2]
K2 [ 1ka f 1K1 1K1\  1K3 1K1\ 1K3
Close Open Close + Open 1K4 w w w w
1K2 71K3 1K2\ 1K4 1K2 \ 1K4
[A1] [1] [3] [s] [ea] [ [is] | [aif [ [s9]
XPS-PVT | |
=
K1 K2 K3 I_TI SIZ\
<
- - 1 o E—A / X
Logic § .
%
[22] [2] [4] o] 16] [14] |2|2| [sa] [ss]
1K3
EDC TDC
,,,,, Il},,,, Y1 Y2 13
COX 1 E3X
N (-) 1K1 E|9(2 1K3 1K4E|] ‘
ov
Channel 1  Channel 2 Open Auxiliary Close  Open Close
S Contactor +
Potentially Hazardous Open

(1) Two-hand control or security light curtain outputs
TDC: Top dead center
BDC: Bottom dead center

Closing Movement
(Tripping Relay)
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XPSPVT Functional Diagram

XPSPVT
Functional diagram of module XPSPVT

PREVENTA™ XPS Safety Relays
Hydraulic Press Valve Monitoring

Supply Commence Test Slide at BDC Commence Test Slide at TDC
On Close Deactivated Open Deactivated
Command Command
Supply A1-A2 [
Commence Closing, Input B1
Commence Opening, Input C1 T
Closing Valve Sensor, Input 1-2 —_ |
Opening Valve Sensor, Input 3-4 —_ | |
Safety Valve Sensor Closing +
Opening, Input 5-6 | | |_
Feedback Loop Output, 21-22 (N.C.)
| | | I
Close Test, 13-16 (N.O.) | ]
Enable Closing, 13-14 (N.O.) | l
Open Test, 33-36 (N.O.) | '
Enable Opening, 33-34 (N.O.) | |
T1 T2
Key 0 _I— 1 100 ms Min. 100 ms Min.
TDC: Top Dead Center
BDC: Bottom Dead Center
LED Signals Sensor Status During Press Cycle
123 4 Valve Y1 Valve Y2 Valve Y3
Sensor S1 (N.O.) Sensor S2 (N.O.) Sensor S3(N.C.)
Press ram stopped Contact closed Contact closed Contact open
Press ram moving Contact open Contact closed Contact closed
8 8 8 8 Press ram closing Contact closed Contact open Contact closed
5 6 7 8

1 Close instruction

2 Test closure

3 Open instruction

4 Test opening

5 Opening valve (Y2) in position 0
6 Enable close

7 Safety valve (Y3) activated

8 Closing valve (Y1) in position O
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PREVENTA™ XPS Safety Relays
Double-Body Solenoid Valve Monitoring

136

Operating Principle

The XPSPVK monitoring module is specially designed for dynamic monitoring of the safety valves in

eccentric presses, conforming to European standard EN 692. This standard establishes the

specifications related to safety control systems for presses equipped with friction clutches. To meet the
requirements of this standard, the clutch/brake control must be monitored dynamically.

This function is provided by a double-bodied solenoid valve (safety valve for presses) which performs
the functions of two valves mounted in one body. A diagram of this double-bodied valve, how it works
and how it is connected to the XPSPVK, is shown on page 139. The position of the two valve pistons

can be monitored by proximity sensors, mechanical limit switches, or pressure switches.

Module XPSPVK checks for the correct operation of the double-bodied safety valves at 3 points in the cycle.

« Start at top dead center (TDC): checks the rest position of the two valves.

« Take-over point (transfer function): checks that the two valves are in the “activated” (energized)

position.

« Press stop trigger point: checks that the two valves return to the rest position. Return must be

simultaneous for both valves within a defined time period.

To set up an automatic disconnect of the XPSPVK module at the first machine stroke, a N.C. auxiliary
contact mounted on the main control contactor or on another contactor/relay, activated at the same time,
can be wired to terminals 7 and 8 in parallel with the RESET button.

When a fault is detected during the cycle, the XPSPVK module will stop the slide stroke and will also
inhibit the start of another cycle.

Technical Data

Module Type XPSPVK
Power Supply
Voltage \% 24/115/230 Vac
Voltage limits -15... +10% (24 Vdc), -15... +15% (115 Vac), -15... +10% (230 Vac)
Frequency Hz 50/60
Power Consumption
24V W <9
115V/230V VA <16
Module Fuse Protection <4 A external fuse
Outputs
Voltage Reference Relay hard contacts
No. and nature of safety circuits 1 N.O. (13-14) transfer function, 1 N.C. (21-22) feedback loop.
No. and nature of additional circuits 4 solid-state
AC-15 Breaking capacity VA C300: inrush 1800, sealed 180
DC-13 Breaking capacity 24 V/1.5 A - LIR=50 ms (contact 13-14)
Max thermal current (Ithe) A 25
Solid state output power 24 V20 mA, 48V/10 mA
Output fuse protection A 4 A fuse; per IEC 947-5-1, DIN VDE 0660 part 200
Minimum current mA 10
Minimum voltage \ 17
Response Time ms <40
Electrical Life See page 78
Rated Insulation Voltage (Ui) \ 300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110 parts 1 and 2)
Rated Impulse Withstand Voltage (Uimp) | kV 4 (Overvoltage category lll, per IEC 947-5-1, DIN VDE 0110 parts 1 and 2)

LED Display

8

Operating Temperature

+14 °F to +130 °F (-10 °C to +55 °C)

Storage Temperature -13 °F to +185 °F (-25 °C to +85 °C)
Degree of Protection per IEC 529

Terminals 1P20

Housing 1P40

Polycarbonate Enclosure
Type

Plug-in terminal strip

Number of terminals

32

Connection Type

Captive screw-clamp terminals. Maximum wire size: 2-14 AWG (2 x 2.5 mm?2) without cable end,
2-16 AWG (2 x 1.5mm2) with cable end, minimum diameter of 0.02 in (0.5 mm) or 24 AWG.
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XPSPVK

U File E164353
I_ CCN NKCR

File LR44087
® Class 321103

Dimensions . ........... 147-148

Ordering Information

PREVENTA™ XPS Safety Relays
Double-Body Solenoid Valve Monitoring

No. of Solid State .
_— Power Catalog Weight
Description Safety Outputs Supbl Number oz. (kg)
Circuits for PLC pply -9

Safety modules 1NO 24Vdc | XPSPVK1184 25 (0.700)

for dynamic monitoring and 4 115Vac | XPSPVK3484 32 (0.900)
of double-bodied 1IN.C

solenoid valves o 230 Vac | XPSPVK3784 32 (0.900)

Suitable for use in circuits through Category 4 per EN 954-1

XPSPVK

Press safety valve diagram and an XPSPVK module

Safety Noise Damper

To Clutch and

]
Brake }
|
|

(Silencer)
Double-bodied
Safety Valve
Valve Body 1 Valve Body 2
H Compressed
Air Supply

T
Pressure Switch!
for }

Valve Body 1 |

7

|

|

|

|

T

|Pressure Sw
} for
|

Valve Body 2

_7| s2

itch

Main Contactor
Auxiliary Contact

Reset
S3E-

+ A

Condition

©®

Outputs

for Execution of

the Transfer Function

Feedback Loop Circuit Relating
to Clutch Control

+ A

mf7] Jsfs]2[a]afs]e] [ia] [2]

XPSPVK

LED Signals

1 2 3 4

[e)e]
[e)e]
[e)e]
[e)e]

5 6 7 8

1 DC internal supply no. 1
2 DC internal supply no. 2
3 Valve no. 1 blocked

4 Valve no. 2 blocked

5 Ready for monitoring

6 Disconnect synchronised
7 Reset

8 Valves 1 and 2 energised
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PREVENTA™ XPS Safety Relays
Double-Body Solenoid Valve Monitoring

XPSPVK Functional Diagram

Supply
Voltage

Reset
Button

Reset
Button

Supply A1-A2

Safety Valve 1 and 2

Activated  Deactivated

Valve Activated

Cycle Start

Maintain Function
Activated

Maintain Funct
Deactivated

ion Valve 1
Sensor

Valve 2
Sensor

Valve Deactivated Activated Activated

TDC End
of Cycle

Sensor Valve Body 1 (S1)

Sensor Valve Body 2 (S2)

Reset 7-8

Solid State Output Y +/Y34

Solid State Output Y + /Y44

Solid State Output Y + /Y54

Solid State Output Y + /Y64

Transfer Output 13-14 (N.O.)

Feedback Loop 21-22 (N.C.)

1
keyo—I

Wiring Diagrams and Connections

XPSPVK module with 3-wire (or 2-wire) proximity sensors

3 Wire Sensors

2 Wire Sensors

T

Approximately 100 ms

Main Contactor
Auxiliary Contact

Sensor Sensor
Valve Valve
Body 1 Body 2
S1 S2
PNP PNP

N

Reset A A Reset A +| A

S i SOy | ST

ml7] [8] [1]2]s] [4]s[e] [as21] ml7] [8] [1]2]s] [4]s[e] [as[21]
XPS-PVK XPS-PVK

A2 [14]22] A2 [14] 22]
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Main Contactor
Auxiliary Contact

!

Sensor Sensor

Valve Valve

Body 1 Body 2
S1 S2

N

(A
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PREVENTA™ XPS Safety Relays
Double-Body Solenoid Valve Monitoring

Wiring Diagrams and Connections

XPSPVK
XPSPVK module with an eccentric press safety valve
ue)
F1
Bl 2
T4 To valve Body 1
IE;\ 1 Y
Bl Mai Condition for E: ti
ain ondition for Executing
=/ Reset Contactor the Transfer Function
{} PNP N S1§- Auxilia
I Contacrty Part of Clutch Control
—| ] Feedback Loop Circuit
[aa] [1][2]]3] [7] [8] [usflr]
I I ]
+ I |
o/ |
24 VDC F———\
+|— XPS-PVK
)]
Q)=
24 VDC
[a2] [Pe[[alls] 6] [v+] Ivsd [vad [vse] [vea[[24] 22]
|
= Part of Clutch Control
Feedback Loop Circuit
B2, +24VDC
Es — L—— Condition for Executing
ﬂ\PNP T Supply Valve Valve Synchronous the Transfer Function
1+2 1 2 Disconnect
B2, ToPLC
>
4 To Valve Body 2
Eiz—.y
N@E)

(1) Internal power supply no. 1
(2) Internal power supply no. 2
(3) For a 24 VDC version: integrated —/— adapter
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PREVENTA™ XPS Safety Relays
Stopping with Braking Distance Monitoring

Operating Principle

Safety module XPSOT is used on eccentric presses to monitor over-travel and ensure that the press slide stops in a non-hazardous
position, that is, top dead center (TDC) during normal (non-emergency) operation. Use of this module, designed in accordance
with standard EN 692 relating to mechanical press safety, makes it possible to create a redundant, self-monitoring control system.

The two essential functions of this safety module are :

Trigger the end of cycle stop sequences slightly before TDC (at point A) so as to reach a standstill stop at TDC. After TDC, the
acceptable overtravel is approximately 10°. The safety module immediately detects any over-travel. Over-travel is indicative of

braking device deterioration. In this case, jog mode must be used to move the slide back to TDC. The next cycle will be inhibited

to allow maintenance to be performed on the braking device (cam 1).

Take over control monitoring during the hazardous part of the cycle (slide downstroke). Any stop instruction issued between
TDC (0°) and point C (approximately 150° after TDC) causes an immediate stop of the press. This approximate value of 150°

corresponds to the 0.315" (8 mm) tool closure dimension (safety point). When a stop instruction is issued after this point, the

press completes the cycle and comes to a complete stop at TDC (cam 2).

Control of the hazardous part of the cycle (generally the slide downstroke) is usually achieved from a two-hand control station
associated with safety module (type XPSBC) monitoring this station to qualify as a Category 4 control system according to
standard EN 954-1. Over-travel monitoring is performed on each cycle by safety module XPSOT.

Control cams

Press

Acceptable overtravel

Stop instruction trip point

Point at which acceptable overtravel is exceeded (a stop
instruction issued after point B will lock up the press)
o C Takeover point, beyond which the press will complete its

N 'MS mm cycle up to TDC
— >mam - Tpe Top dead center, actual stopping zone

¥ BDC Bottom dead center
BDC

Cam Operation

®
Approx.
N 300°

150° G o=C
TDC Stop
and Overtravel Restart + Stop
Monitoring | |_

oTS

Cam 1 is associated with the OTS limit switch (LS), cam 2 with the UN limit switch (the limit switches must be located on different cams

for safety reasons).
The OTS limit switch is deactivated at TDC, at which point the UN limit switch is activated.

Point Al of cam 1 is located approximately 300° from TDC and, when reached, the press comes to a standstill:

Alis the press stop trigger point.

Point B1, located approximately 10° after TDC, constitutes the end of cam 1: If B1 is exceeded during stopping, the over-travel is

abnormally long, the press locks up and the next cycle is inhibited.

Point A2 of cam 2 functions like point A1 on cam 1 (contact state of the UN limit switch reversed in relation to the contact state of the OTS

limit switch).

Point C2, located approximately 150° after TDC, corresponds to the 0.315" (8 mm) tool closing dimension. Stop instructions issued after

C2 is reached are not executed until point A2 is reached.
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PREVENTA™ XPS Safety Relays
Stopping with Braking Distance Monitoring

Technical Data

Module Type

XPSOT

Power Supply

\oltage \Y 115 Vac, 230 Vdc
- -15... +15% (115 Vac)
Voltage limits -15... +10% (230 Vac)
Frequency Hz 50/60
Power Consumption
115V/230V VA <12

Module Fuse Protection

< 4 A external fuse

Outputs
Voltage Reference

Relay hard contacts

No. and nature of safety circuits

3N.O.(11-12, 11-13, 11-14)

No. and nature of additional circuits

1 N.O. (11-44) + 1 N.C. (25-26) + 4 solid state

AC-15 Breaking capacity VA

C300: inrush 1800, sealed 180

DC-13 Breaking capacity

24V/1.5 A - LIR=50 ms

Solid-state output breaking capacity

24 V/20 mA, 48 V/10 mA

Max thermal current (Ithe) A

25

Output fuse protection

4 A fuse; per |IEC 947-5-1, DIN VDE 0660 part 200

Minimum current mA 10

Minimum voltage \Y 17
Response Time ms <20
Electrical Life See page 78

300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110

Rated Insulation Voltage (Ui) \Y parts 1 and 2)
Rated Impulse Withstand Y 4 (Overvoltage category lIl, per IEC 947-5-1, DINVDE 0110
Voltage (Uimp) parts 1 and 2)
LED Display 4
Operating Temperature +14 °F to +130 °F (-10 °C to +55 °C)
Storage Temperature -13 °F to +185 °F (-25 °C to +85 °C)
Degree of Protection per IEC 529
Terminals 1P20
Housing P40
Polycarbonate Enclosure
Type Plug-in terminal strip
Number of terminals 42
Captive screw-clamp terminals. Maximum wire size: 2-14
Connection Type AWG (2 x 2.5 mm?) without cable end, 2-16 AWG (2 x 1.5
yp mm2) with cable end, minimum diameter of 0.02 in. (0.5
mm) or 24 AWG.
U File E164353 Ordering Information
® L CCN NKCR
No. of Solid State .
o Power Catalog Weight
Description Safety Outputs Suppl Number oz. (kg)
Circuits for PLC pRly - (kg
File LR44087 -
® Class 321103 Safety modules for stop with 115 Vac XPSOT3444 39 (1.100)
automatic over-travel 3N.O 4
monitoring and control 230 Vac XPSOT3744 39 (1.100)
c E Suitable for use in circuits through Category 4 per EN 954-1
Dimensions ............ 147-148
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PREVENTA™ XPS Safety Relays
Stopping with Braking Distance Monitoring

Wiring Diagrams and Connections

XPSOT

Example of a safety circuit connecting an XPSOT, two-hand control station, two-hand control safety relay XPSBC, press cam switches, safety valves, a double-body
solenoid valve monitor XPSPVK, and a Programmable Controller.

L

—
= -
F1 Cam Enclosure Safety Valve Signals
o ! + 24 VvDC
Maintained + TDC Stop + !
TDC Stop Overtravel ! ! !
s1 21 s2 13 ! I 21 XPS-PVK _|13 i
. . | i Dynamic Valve |
i i Monitoring !
UN 22 oTs 14 ; 1 22 14|
| | | =
AL [3]4] [s]e] [21] Jzz] [25] Jua] [z3] [z4] [vag] [vag| vag| [vag
| [ |
] -
Start -7\ ALA2
@t XPS-OT Muting \ Fuse |Stat [OTS | UN
T
_ ! |
Logic
A2 |P‘E"(—)| [7] Te]l o][10] [26] [12] [13] [14] [via]  [vad] vad vad
i | Cont. Feedback L I I I I
N eeabacl 0oop l
I (Continuous
| omnl ,,,,, S5 012 Q©9 o mpus 1] J2] Jsf 4]
| K1 17
< F NA= N1\
K2 _ Programmable Controller
Operating
Modes
Y1 Y2
13 23 0= Stop @ oupus[1] 2] Ts] T4]
XPS-BC 1 = Adjust
14 Two-hand Control 24 2 =Jog
| | K1 K1
K2
| Two-hand \ @
| Mool 3 S4 K2 K2
] Control Station -\ -\
| XY2-SB
N ‘ kiCJ Cke HLEQ)  -PsV
. ) Channel 1 Channel 2 Maintained Safety Valve
(1) The 2 coils of the safety valve must be wired separately.
XPSOT Functional Diagram LED Signals
Supply Start End of Start Stop  End of
Voltage Instruction Instruction  Instruction Cycle
TDC Cycle Hazardous Maintained |Brak- | TDC
Stop Start Movement ing Stop
Close Signal
Input 9-10
1 —O
Limit Switch I 2 O]
0TS 5-6 3 Lo
Limit Switch 4 O
UN 3-4
Safety Output I 1
11-12 (N.O.)
Safety Output 1 .
11-13 (N.O.) 1 Voltage present on terminals A1/A2
Auxiliary Output | 2 Close instruction
11-14 (N.O) 3 OTS limit switch activated
Solid State Output 4 UN limit switch activated
Y13-Y14 —
Solid State Output
Y23-Y24
Solid State Output I
Y33-Y34
Solid State Output
Y43-Y44
Internal Signal
23-24
Auxiliary Output
25-26 (N.C.)
Input Z1-Z2
(XPS-PVK 21-22) L |
Input Z3-Z4 || 1
(XPS-PVK 13-14)
T Permissable
FURESY
T =300 ms Maximum or Limited to Z1-Z2 Overtravel

Angle of Rotation I I

Approximately 10°
Il Il |

T T
0°10° 90°
f

1
Keyo—d

Il Il
—1
150°180°

1 Cycle \

T 17
270°300° 360°
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1 Eccentric shaft
2 Transmission chain

3 Gear wheel with proximity
sensor

4 Cam transfer mechanism

Operating Principle

Used on mechanical and eccentric presses, this
module monitors the transmission chain linking the
two main shafts of the press: the eccentric shaft and
the shaft supporting the cam transfer mechanism
(cam shaft). The function of this module is to detect
failures in the chain or cam shaft and to prevent the
continuation of the cycle by initiating an emergency
stop of the press.

This module is used only in cases where the cam
transfer mechanism is located on a shaft other than

PREVENTA™ XPS Safety Relays
Shaft or Chain Break Monitoring

« The output relay is de-energized when the
press is restarted, and the contactors driving
the clutch/brake valves assume auto-feed
positions.

« If the transmission chain breaks, the press is
placed into an emergency stop condition.

The GBS module provides continuous press
monitoring for the entire cycle.

The user must calculate the exact number of

the eccentric shaft.

pulses / minute (number of revolutions per minute
multiplied by the number of teeth on the gear wheel).

Module input data is provided by a proximity sensor

(2-wire, 3-wire NPN, or 3-wire PNP), mounted
across from a gear wheel integrated on the cam

shaft.

The device is typically designed for rates between
500 and 6000 pulses / minute. If this is the case,
select the following references: GBS120VAC or
GBS230VAC.

This sensor transmits pulses to the GBS module.

The GBS module outputs are connected to
contactors controlling the clutch/brake control valves:

« When the eccentric shaft is stopped, the GBS
module receives no impulses, which causes

the output relay to be energized.

Technical Data

If the rate is lower than 500 pulses / minute, indicate
the exact rate on the order form. The module will be
adapted specifically to this value. In this case, select
the following catalog numbers: GBS120VAC INF or
GBS230VAC INF.

Module Type GBS
Power Supply
Voltage \% 120/230 Vac
Voltage Limits -10...+6 % (120, 230 V)
Frequency Hz | 50/60 (120 V), 50 (230 V)
Power Consumption VA | <8
Inputs
Proximity Sensor Voltage Vv 24 Vacldc
Switch Point Hysteresis < 10 % of the number of pulses / minute
Adjustment Precision + 10 % of the selected number of pulses / minute
Outputs
Voltage Reference Relay hard contacts
No. and nature of safety circuits 2 N.O. (23-24, 43-44) + 2 N.C. (11-12, 31-32)
No. and nature of additional circuits -
AC-15 Breaking capacity VA | B300: inrush 3600, sealed 360
DC-13 Breaking capacity 24V/4A A - LIR =50 ms
Max thermal current (Ithe) A 5
Output fuse protection A 6 A fuse; per IEC 947-5-1, VDE 0660 part 200
Minimum current mA | 10
Minimum voltage \Y 17
Electrical Life See Page78
Response Time ms | <300
Rated Insulation Voltage (Ui) \Y 300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110 Parts 1 and 2)
Rated Impulse Withstand Voltage (Uimp.) kV | 4 (Overvoltage category I, per IEC 947-1, DIN VDE 0110 Parts 1 and 2)
LED Display 1
Operating Temperature + 14 °Fto + 130 °F (- 10 °C to + 55 °C)
Storage Temperature -13°Fto+ 185 °F (- 25 °C to + 85 °C)
Degree of Protection per IEC 529
Terminals IP 10
Housing IP 40
Polycarbonate Housing
Type Non-plug-in
No. terminals 20
Connection Captive screw-clamp terminals. Maximum wire size: 2-14 AWG (2 x 2.5 mm2) without cable end,
Type 2-16 AWG (2 x 1.5 mm?) with cable end, minimum diameter of 0.02 in. (0.5 mm) (24 AWG)
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PREVENTA™ XPS Safety Relays
Shaft or Chain Break Monitoring

Ordering Information

Description Pulses /minute Display Power Supply Catalog Number Weight oz. (kg)
Safety modules for 120 Vac GBS120VAC 18 (0.500)
shaft and chain > 500 1LED
monitoring 230 Vac GBS230VAC 18 (0.500)
120 Vac GBS120VAC INF 18 (0.500)
<500 1LED
230 Vac GBS230VAC INF 18 (0.500)
GBS Wiring Diagrams
GBS

Configuration of the GBS module and proximity sensors

2-wire 3-wire, 3-wire
NPN PNP To be wired in the solenoid valve
contactors self-maintenance circuit
Feedback Loop
[a1] [11]23]31]43
+
GBS N/
A
L . B
*Also with collector open |A2| | 12 | 24 | 32 | 44
GBS Functional Diagram
@ ) (©) 4) () (6)
Eccentric Shaft ‘ ‘ ‘ ‘ ‘
Proximity ‘ ‘ ‘
Sensor
N.C. Output 11-12 ‘ ‘ ‘ ‘ ‘
N.O. Output 23-24 ‘
N.C. Output 31-32 ‘ ‘
N.O. Output 43-44 | ‘ ‘ ‘ ‘
1
Legend O
(1) Input voltage ON (4) Eccentric shaft stopped
(2) Eccentric shaft stopped (5) Eccentric shaft in motion
(3) Eccentric shaft in motion (6) Eccentric shaft stopped

Dimensions. ............ 147-148
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PREVENTA™ XPS Safety Relays
Safety Amplifier Relay

OPERATING PRINCIPLE

The XPSNS module is designed for reliable detection and amplification of signals generated by:

e 24 Vdc proximity sensors (2-wire, 3-wire NPN, or 3-wire PNP types),
* magnetic sensors,
« limit switches.

The amplifier generates output signals which can be used in mechanically linked contact relays in safety
circuits.

Applications include: solenoid valve proximity sensors for eccentric press clutch/brake functions,
magnetic sensors, or limit switches mounted on protective guards, etc.

By applying a nominal voltage to terminals A1/A2, two separate 24 VVdc supplies are generated,
terminals A+ = (+) / A— = (=) and terminals B+ = (+) / B— = (-), the latter being interconnected such that
an internal short-circuit is generated if the proximity sensors are improperly connected. In turn, the
short-circuits, are displayed by the corresponding LED “POWER SUPPLY 1" or “POWER SUPPLY 2”.

Two other LEDs indicate the status of their corresponding proximity sensor.

Each output relay (linked contacts) contains a N.O. hard contact and a N.C. hard contact. A monitoring
circuit connected to terminals 51-52 comprises 2 N.C. contacts in series for each of the two output
relays. Possible sensor or limit switch connections and their combinations are shown in the electrical
connections diagram on page 146.

Note: If S1 and S2 are two proximity sensors placed close to each other, two different types of sensor
should be used to avoid interference.

For example:
S1: 2-wire,
S2: 3-wire NPN.
Module Type XPSNS
Power Supply
Voltage \ 115/230 Vac
el
Frequency Hz 50/60
Module Fuse Protection <4 A external fuse
Power Consumption
115V/230V VA <8
Outputs
Voltage Reference Relay hard contacts
No. and nature of safety circuits 2 N.O. (13-14, 43-44), 2 N.C. (21-22, 31-32)
No. and nature of additional circuits 1N.C. (51-52)
AC-15 Breaking capacity VA C300: inrush 1800, sealed 180
DC-13 Breaking capacity 24 V/1.5 A - LIR=50 ms
Breaking capacity of solid state outputs 24V[20 mA, 48V /10 mA
Max thermal current (Ithe) A 25
Output fuse protection A 4 A fuse; per IEC 947-5-1, DIN VDE 0660 part 200
Minimum current mA | 10
Minimum voltage \ 17
Electrical Life See page 78
Rated Insulation Voltage (Ui) \ 300 (Pollution degree 2 per IEC 947-5-1, DIN VDE 0110 parts 1 and 2)
Rated Impulse Withstand Voltage (Uimp) kv 4 (Overvoltage category I, per IEC 947-5-1, DIN VDE 0110 parts 1 and 2)
LED Display 4
Operating Temperature +14 °F to +130 °F (-10 °C to +55 °C)
Storage Temperature -13 °F to +185 °F (-25 °C to +85 °C)
Degree of Protection per IEC 529
Terminals IP10
Housing 1P40
Connection Type gzi;gixt\e,vs(grew-clamp te;minals. Maximum V\_/ir_e size: 2-14 AWG (2 x 2_.5 mm?2) without cable end,
- (2 x 1.5 mm?) with cable end, minimum diameter of 0.02 in. (0.5 mm) or 24 AWG.
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PREVENTA™ XPS Safety Relays
Safety Amplifier Relay

Ordering Information

. No. of Safet Weight
Description Circuits y Power Supply Catalog Number 0z I(?(g)
Safety modules for amplifier 2 N.O.and 2 N.C. 115 Vac XPSNS3440 28 (0-800)
relay applications 230 Vac XPSNS3740 28 (0.800)
Suitable for use in circuits through Category 4 per EN 954-1
Wiring Diagrams and Connections
XPSNS 3 Wire 24 Vdc 2 Wire 24 Vdc Limit Switch
. - + \
XPSNS modules with sensors Type PNP | Type NPN Switching Switching
T m m T
S1 Proximity Sensor Outputs I I I
+|Al- +|Al- +|A
2y 3 ][] 2] =
~ =] =
§ L ‘ X K1+|-— -
7 < KL__is1
o1 L N K1—| - P — B
L1,
UL/ oy e - _ .
XPSNS —{PE]
24V . .
v fehl ~ (e i -
NY
N - -+
\ L_/
1 [
= oo = Jli—
[12] o] o] ][]
—|A[+ —|Al+ Al+ Al+
S2 Proximity Sensor Outputs T T T T
m T m m
XPSNS Functional Diagram
S1/S2 S1 S1/s2 S1/S2 S1/S2
Deactivated Activated Deactivated Activated Deactivated

Proximity Sensor S1 (N.O.)

Proximity Sensor S2 (N.O.)

Output 13-14 (N.O.)
Output 21-22 (N.C.)

Output 43-44 (N.O.)

Output 31-32 (N.C.)

Output 51-52 (N.C.)

1
Keyo—l_

File E164353
CCN NKCR

O
@
3
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XPSAL, XPSAX, XPSBA
AM1-DP200 Rail Mounting

4.72
120

XPSAM, XPSAMF, XPSAP, XPSAPF, XPSAT, XPSECM, XPSECP, XPSFB, XPSNS, XPSVN

AM1-DP200 Rail Mounting

4.72
120

Yy

XPSAS, XPSASF, XPSBC, XPSCE, XPSDA

AM1-DP200 Rail Mounting

4.72
120

GNKL, XPSPVT
AM1-DP200 Rail Mounting

:C

4.65
118

CX-X-
3.07
° 78
o]
@O ®
JOTOTO!

PREVENTA™ XPS Safety Relays

® © ® ® 0 9

® |olooo

OB BBRDOB D g

P00 8°

]

3.94

100

Dimensions and Mounting
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PREVENTA™ XPS Safety Relays
Dimensions and Mounting

GBS
AM1-DP200 Rail Mounting
.20
= = 5
N Pesenssnssal T R
) 3.03 2.36 T
77 60
% l l‘sfi 16
—— / 4
i @@@@@@@@
3.35
| 18 | SR <
XPSPVK
AM1-DP200 Rail Mounting
TI[ PPV PRVVVODDR Vg
15
L ) 0000090000808 8°
[J]

20,1 < 598 .l

« 4.65 .
118

XPSOT

AM1-DP200 Rail Mountin

r : ) PRIV RAIIRAIAIRAIAIRRAIROADRB g I

[E D 2.7%7
T

L ‘ o000 RRRRRRRORRRRR® l

(O]
.250$L$ ‘ 7.87 .

200 '
4.65
118

Dimensions
XU2-S18eP340L5, XU2-S18eP340L5L XU2-S18eP340D XU2-S18eP340DL

ﬂ‘r »ﬁlﬁ/@ hﬁi'%&lﬁﬁm ’f‘_%
T, @ O ]
55

‘ 55 ‘ ‘24‘ 30 ‘24‘
24, 24

<—>‘

24 -
217 80 2.17 80 1.2 63 0.94
315 315 o 25 76
3.6 i 3.0
(1) LED Nut tightening torque: 33 Ib-ft (24 Nem) Nut tightening torque: 5.4 Ib-ft (4 Nem)
(2) Potentiometer Connector tightening: 2.7 Ib-ft (2 Nem) Connector tightening torque: 2.7 Ib-ft (2 Nem)
XU2-S18eP340WL5 XU2-S18eP340WD

T === 2 2 T, o
e, © s

‘ 55 24

55
2.17 95 ‘ 0.94 217 go 0.94
3.7 ‘ 315 107
4.2
(1) LED Nut tightening torque: 33 |b-ft (24 Nem)
(2) Potentiometer Connector tightening torque: 2.7 Ib. ft. (2 Nem)
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