Reference Manual @ Allen-Bradley

Original Instructions

Minotaur Safety Relay (MSR) to Guardmaster Safety Relay
(GSR) Conversion — Phase 2

Bulletin 440R

Rockwell
@ Allen-Bradley - Rockwell Software  AAUITOMation



Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are
required to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may
be impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from
the use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibited

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous
environment, which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

> D>

IMPORTANT  Identifies information that is critical for successful application and understanding of the product.

Labels may also be on or inside the equipment to provide specific precautions.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.

ARCFLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

B> > >
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Preface

Summary of Changes

Additional Resources

A number of older Allen-Bradley Guardmaster® safety relays will be obsoleted
and no longer be available for sale soon. This publication suggests examples for
how to convert these existing safety relay applications to safety relays with the
latest technologies.

The products that are described in this publication can be used in various ways.
Therefore, designers must verify that all steps have been taken to assure that
each application and use of this control equipment meets all performance and
safety requirements. Designers must consider applicable laws, regulations,
codes, and standards.

The wiring diagrams in this publication are intended as examples. Since many
variables and requirements are associated with any particular installation,
Rockwell Automation does not assume responsibility or liability for actual use
based on these examples.

This publication is intended for machine safeguarding system designers who
have been adequately trained in the design and use of safeguarding systems and
risk assessments.

This manual contains the following new and updated information:
o Added chapter: MSR144 Safety Relay on page 59.

These documents contain additional information concerning related products
from Rockwell Automation.

Resource Description

Guardmaster EtherNet/IP Network Interface User Manual, | Provides detailed information to install, wire,

440R-UM009 configure, troubleshoot, and use the EtherNet/IP
module.

Guardmaster Safety Relays (GSR) User Manual, Provides detailed information to install, wire,

440R-UM013 configure, troubleshoot, and use GSR relays.

Industrial Automation Wiring and Grounding Guidelines, | Provides general guidelines for installing a

publication 1770-4.1 Rockwell Automation® industrial system.

Product Certifications website, http:// Provides declarations of conformity, certificates, and

www.rockwellautomation.com/global/certification/ other certification details.

overview.page

You can view or download publications at

http://www.rockwellautomation.com/global/literature-library/overview.page.

To order paper copies of technical documentation, contact your local
Allen-Bradley distributor or Rockwell Automation sales representative.
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Chapter 1

Introduction

The next generation Guardmaster safety relay (GSR) family is a high-quality
replacement for most of the Minotaur safety relay (MSR) family.

The consistent 22.5 mm (0.9 in.) wide housing design and configurable
functions for reset and logic of GSR modules let you consolidate various
functions of MSR modules with fewer relays. These features help you reduce
your stocking requirements.

The MSR family of safety relays typically offers one dedicated safety function,
for each safety circuit and actuator. MSR solutions have less connectivity to
each other than GSR modules.

The GSR family of safety relays offers configurable safety functions and
consolidated safety circuits, which result in fewer units, less space, and less cost.
Due to the unique capability to cascade single-wire safety (SWS), logic
combinations and zones are constructed quickly.

A replacement with GSR modules is meant to be more than just a swap out.

New Machinery Directives have changed machine designs over the years.
These changes have harmonized standards and demands of safety solutions
that contribute to productivity and flexibility.

The following chapters offer detailed information to help with your conversion
from the legacy MSR family to a smarter and cost-effective machine design in
compliance with the latest requirements of Machinery Directive and
harmonized standards.

For further assistance in replacing those devices contact Technical Support,
your local Allen-Bradley distributor, or Rockwell Automation sales office.
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Chapter1  Introduction

GSR Benefits

Conversion Concerns

10

The GSR family of safety relays provides the following benefits:
¢ One or two (dual-channel) inputs
e Single wire safety (SWS) expansion
o Narrow package (less panel space)
o Configurable operation
e Cat4 PLe and SIL3 rating on most models
e RoHS compliance

It is widely recognized that product obsolescence is a part of the industrial
business cycle. This publication provides cost-effective recommendations for
converting your MSR family of safety relays to the state-of-the-art GSR family,
and considers the following major concerns.

Panel Space

Many control panel designers leave space in their panels for future expansion
and improvements. If that extra panel space gets used, then panel space can
become tight. With panel space in mind, the recommended conversion is
intended to maintain, or even reduce, panel space.

Wiring Terminal Location

A wire that is moved from the top of the old device to the bottom of the new
device in a control panel cannot be taken lightly. Each of the recommended
conversions shows the terminal locations of the old and new devices, so you can
plan the conversion appropriately.

Wiring Change

Example schematics that compare the older and recommended newer devices
are provided for each of the applications that the older device can provide.

Response Time

This is the time that is required to perform the safety function. For each
conversion, the comparable response time is provided. An increase in the
response time requires you to adjust the safety distance. This increase is not as
much of an issue when a safety gate must be opened manually. However, this
additional response time is likely to be an issue when presence-sensing devices
like light curtains and safety mats are used.

Rockwell Automation Publication 440R-RM001B-EN-P - November 2016



Introduction  Chapter 1

Output Load Capability

Every safety relay has limitations on the amount of current the relay can switch
or carry. When the load exceeds the rating of the safety relay, interposing relays
can be used as shown in Figure 1.

Figure 1 - Qutput Load Capability Using Interposing Relays

+24V DC
CR1 } CR2 }
s b

st1|s21|a1|  [s34] 13] 23[33 |41
BRI

/
‘/\_{ GSRCI T\EI\ZE—T@O \Y“\Y"\ﬁ“ /U‘)“ K2
440R-S13R2 MM\"-\]---\-—
512]522| A2|L11|Yv32] 1424 [ 34 42 ( :|% )
24V Com I:E [ﬁ

CR1 and CR2 consist of: 700-HPSXZ24 (relay)
700-HN123 (base)
700-AD1LR (diode & LED)
700-HN119 (retainer)
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Chapter 2

Figure 2 - CU2 Control Unit

Terminal Location and
Panel Space

CU2 Control Unit

We recommend replacing the CU2 control unit with a GLP safety relay.

Both the CU2 control unit and GLP safety relay use two proximity sensors to
sense the motion of the hazard. The CU2 control unit uses one proximity
sensor with an NPN output and the second proximity sensor with a PNP
output. The GLP safety relay requires PNP outputs for both proximity sensors.

The GLP safety relay has a multi-position switch that lets you configure the
GLP safety relay functionality. Switch positions 5, 6, 7, and 8 reflect the
functionality of the CU2 control unit. Additional functionalities (Cat 1 stop,
Safe limited speed, single wire safety expansion, unlock request, reset, and lock
request) are achieved with logic settings 1, 2, 3, and 4.

The CU2 control unit offers automatic/manual reset with the Y1/Y2
terminals. When the GLP safety relay is configured for logic settings 5, 6, 7, or
8, the GLP safety relay ignores the S44 reset input and operates in automatic
mode.

The CU2 control unit is 45 mm (1.8 in.) wide and has one row of terminals at
the top and bottom. The GLP safety relay is only 22.5 mm (0.9 in.) wide and
has two rows of terminals at the top and bottom.

Figure 3 - DC Powered Terminals and Panel Space [mm (in.)]

L 45(1.8) ‘l 22.5(0.9)
[~ d

AT N P N Y1 13 23 31| |S12522 AP S54
A1 A2 P12 P22

Cu2 GSRGLP
440R-S07139 440R-GL2S2P
24V DC

L12 L11 Y32 S44
A2 P N P Y2 14 24 32| [X14 X24 51 L61
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Chapter 2

CU2 Control Unit

Wiring

Schematics

The CU2 control unit can also be ordered with a 110/230V AC power supply.
Since the GLP safety relay is DC powered, a power supply (catalog number
1606-XLP15E) must be used to convert the AC supply to 24V DC. This
configuration occupies the same amount of space as one CU2 control unit.

Figure 4 - AC Powered Terminals and Panel Space [mm (in.)]

45(1.8)

« - 45 (1.8)
; P ;;
Al N P N Y1 13 23 31 it sy [512522 AP ssa
054.063A |A1 A2 P12P22
cu2 GSRGLP
440R-507140 1606-XLP1SE 1 4 40R-GL2S2P
110/230V AC
100240V AC |L12 L11 Y32 544
A2 P N P Y2 14 24 32 UN L x4 x24 51 L6t

The following schematics compare the wiring of your existing MSR module to
the recommended newer devices for each application that the existing device
provides.

DC Powered

Figure 5 - DC Powered Schematic

+24V DC J
Start }3) K1 (aux) Start H K1 (aux)
K2 (aux) K2 (aux)
Stop |-~ 4 Stop |"'\'Jp
— Proximity I ToPLC
Sensor
Guard Closed TLS1-GD2 Guard Closed TLS1-GD2
flooed 54 m[ NP [N T13]2331 [t L1213 & Locked X14[x24] 51 [ A1[s54]s44]v32[L12 L1213
_| . | )7)) LOGIC,— SLS1 ~ SLS2/TIME )J_) K1
53 ® )% K1 x+7- R 12 , 12 , 12 JJJ
/J)) 8 3 @ S v° ~/ K2
34 cu2 K2 \-f£/- GLP 776 54 65 b
| I' 440R-S07139 440R-GL252P
”]I 21]j ‘33 a[p[n[P[14]24]32]v2 s12[s22[Le1[ A2 [ AP [P12[P22[L11
[E— H
Proximity 3| Bl B
K2, o| m® @
Sensor TopLC [ﬂ E@ Proximity
° Sensors

24V Com

14

Blue
u
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CU2 Control Unit ~ Chapter2
ACPowered
Figure 6 - AC Powered Schematic
8]
115V AC
230V AC +24vDC ! }
Start Hy K1 (aux) Start H K1 (aux)
j K2 (aux) K2 (aux)
Stop }./\ ) Stop I__,\_ &
— Proximity I To PLC
Sensor
Guard Closed | |TLS1-GD2| Guard Closed | |TLS1-GD2
&Locked 54 am[ NP [NT13[23]31 w1 213 & Locked 54| paapealsi T [5;5::1[5445[2(532%;: L)TiJB
H: [T o ok [eer Vo .
53 2 )éﬁf 53 9 2 2 g 2 JJJ
S1 8 3 3 g 3 L1 K2
34 cu2 K2 /U') 2| 34 T AN TR A SR
| 440R-507139 } I 440R-GL252P
[' less A [P N[ P[14]24]32]v2 21 "33 s12[s22[161] A2 | AP [P12[P22[L11
<
Sensor Proximity
ToPLC

24V Com

Sensors

L1
115V AC
230V AC

Output Load Capability

Figure 7 - AC Powered Loads Schematic

Proximity
Sensor

m[ NP NT13]23]31 ]

J
2 T
cu2

440R-507139

[P [N[P[14]24]32]v2
1 1

Proximity
Sensor

K1 [

ToPLC

+24VDC
To PLC
Lo+ X14[x24] 51 | A1[s54]544]v32[L12 [x32] a1]13]23[33]43
K1 LOGICO SLS1 SLS2/TIME | | | |
1606~ 1 | 0
| A A
GLP st Test  Tgst 1Y/ N N N W
K2 440R-GL252P 440R-EM4R2 \ \ \ \
N s12[s22[161] A2 | AP[P12[P22[L11 L12[L11[A2]14 [24 [34 44
gl o =
5| = =
[} o0 5}
- Proximity
Sensors II(H E(Zl
g?’
24V Com o | @

The CU2 control unit has a higher current capability than the GLP safety

relay, as shown in Table 1. See Output Load Capability (page 11) for a wiring
example of using interposing relays for applications where the load exceeds the
GLP capability or the EM safety relay can be used for easy expansion.

Table 1 - Current Capability

Load Type 2 GLP EM
ACInductive B300, AC-15 o B300 AC-15
5A/120,250V 1.5A/250V AC
DC-13 DC13
D 3A/24VDC 0.5 A/24VDC 2A/24VDC (0.1 Hz)
Thermal (non-switching) 4A 0.5A 1x6A

Rockwell Automation Publication 440R-RM001B-EN-P - November 2016
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Notes:
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Chapter 3

Figure 8 - MSR6R/T Safety Relay

Terminal Locations and
Panel Space

MSR6R/T Safety Relay

We recommend replacing the MSR6R/T safety relay with a CI safety relay.

The CI safety relay has one switch to configure the reset as automatic or
monitored manual. Wiring determines whether operation is single- or
dual-channel.

The MSR6R/T safety relay is 45 mm (1.8 in.) wide and has one row of
terminals at the top and bottom. The CI safety relay is 22.5 mm (0.9 in.) wide
and has two rows of terminals at the top and bottom.

Figure 9 - DC Powered Terminals and Panel Space [mm (in.)]

P 45(1.8) ‘l 22.5(0.9) |
< >

A1S13 524 X1 41 13 23 33 13 23 33 41
A1S11 S12 L1

MSR6R/T GSRCI
440R-C23017 440R-S13R2

S21 S22 S34 A2
A2S514 S23 X2 42 14 24 34 14 24 34 42
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Chapter 3

MSR6R/T Safety Relay

Wiring Schematics

18

The MSR6R/T safety relay also has the option fora 115V AC and 230V AC
power supply connection. Since the CI safety relay is DC powered, a power
supply (catalog number 1606-XLP15E) must be used to convert the AC supply
to 24V DC. This configuration occupies the same amount of space as one
MSRG6R/T safety relay.

Figure 10 - AC Powered Terminals and Panel Space [mm (in.)]
| 45(1.8) 45(1.8)
I‘

\l |4 Ny
>

13 23 33 41
A1S11 S12 L1

A1S513 S24 X1 41 13 23 33 + -
24V, 15W
0.54..0.63 A

1606-XLP15E GSRCI

440R-S13R2

MSR6R/T
440R-C23018 (110V AQ)
440R-C23019 (230V AQ)

S21 522 534 A2
14 24 34 42

100-240V AC
L N=

A2S514 S23 X2 42 14 24 34

The power, safety inputs, and outputs of the two safety relays are similar while
the reset/monitoring circuit is slightly different. The following schematics
compare the typical ways an MSR6R/T safety relay can be applied and the CI

safety relay equivalent.

DC Powered, Single Channel

Safety standards require that closing interlocks or releasing E-stops must not
initiate hazards. Therefore, a start-stop circuit is included.

Figure 11 - DC Powered, Single Channel, Auto Reset Schematic

+24V DC

-/

K2

K1 ) &(-I Start

K1 } k-l Start

K2

-1 Stop -1 Stop

-

s13|523|A1 [x1 ]

1213
— iy
K1 \-7-#-

13] 23[33 |41

5 MSR6R/T
El R 440R-C23017

si1[s21] A1 | [s34] 13]23]33 ][4
| @ 1T
--------- [ RESET S NS Ve
\gx@ Lo S VY

s14|524| A2 |x2 |

3 GSRCI R L1L21L3
) 440R-S13R2 J
LJ--S k2
14] 24] 34] 42| K2\ T/ s12[s22] A2[L11]v32] 14]24 [ 34] 42

24V Com

Sl Y
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MSR6R/T Safety Relay

Chapter 3

+24V DC

Figure 12 - DC Powered, Single Channel, Monitored Reset Schematic

T_ Reset
Reset 1155 M T TTTE
o
A e
s13[s23| A1 [x1 [ 13] 23[33 |41 si1[s21] A1 [ [s34] 13] 23]33 41
[wl° IR R
‘_/\_{ S MSR6R/T \'“ﬁ“'\ﬁ“' ‘./\_{ RESET \--_\ﬁ__kﬁ__.
ElR 44023017, \I \I L1213 GSRCI AM_@ N N--p-7| L1213
) ) ) 440R-S13R2 MM
s1a[524] A2 X2 | 1a] 24] 3a] 42 |2 77} s12[s22[ m2[L11]v32] 14]24 [ 34] 42 K2
L[ 1]
24V Com
DC Powered, Dual Channel
Figure 13 - DC Powered, Dual Channel, Auto Reset Schematic
+24V DC
K1 } ki Start K1 } ki Start
|<2}> KZ;
-4 Stop -1 Stop
s13|523|A1 [x1 |13|23|33|41 RIPIE stii[saifar| s34 13[23[33 a1 | L1213
| A1) T T &y Aba
G{{ 5 MSRGR/T \ﬁ\ﬁ\ Ki ¢{{ RESET__,0 \ﬁ\ﬁ\ /UJ .
El R 440R- C23017 K2 _}J_J GSRCI AM R -
440R-S13R2 MM
s14|sz4| A2 |x2 | 14| 24| 34| 42 s12[s22] A2[L11]v32] 14[24 [34] 22
24V Com
Figure 14 - DC Powered, Dual Channel, Monitored Reset Schematic
+24V DC
Reset Reset
oo o
s13[s23[ A1 [x1 [13] 23]33 [ 41 L1213 st[sai[ar][ [s34] 13]23]33 41 | H112
ElD | | | K1 -)7)-) . 0 | | | =72 K1
‘./«\{__{ S MSR6R/T \“'\ﬁ'“ﬁ“' ¢ \£_{ RESET \-“\ﬁ“-ﬁ“- )\} o
E|R 440R-C23017y \' ' K2 _/U_) GSRCI AM NV -
\i \] 440R-S13R2 MM

s14[524] A2 [x2 [ 14] 24[ 34] 42
LT 1

24V Com

s12[s22[ A2[L11]Y32[ 14[24 | 34] 42
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Chapter3  MSR6R/T Safety Relay

ACPowered

A small 1606 power supply converts 100/240V AC to 24V DC to power the
Cl safety relay. The outputs of the CI safety relay can switch up to 240V AC
loads.

The MSR6R/T safety relay has an internal switch that sets the power to either
115V AC or 230V AC.

Figure 15 - AC Powered Schematic

L1 (110 0r 230V AQ)
_RfSEt +24V DC Re_'s_et
oo o
—
s13[s23] A1 [x1 |13|23|33|41 L L2L3 Lo+ sti|s21 1] [s34] 13] 23[33 [41 | ] 2L3
ElDMSRGR/T | | | | /) -7--AK1

I-"‘;{--;I S 440R- C23018

El R or
T 440R- C23019

e

GSRCI

S 8| e VYL L

s14[524] A2 [x2 [ 14] 24| 34| 42
L[ 1

440R-S13R2 MM\---\]--_W__
s12]s22] A2[L11]v32] 1424 [ 34] 42
LT

(%E*—*—
=2

L2 (AC Com)

24V Com

Response Time

Output Load Capability

The CI safety relay has a faster response time, therefore the safety distance is
shorter than the MSR6R/T safety relay. You do not need to adjust the safety
distance.

Table 2 - Response Time

Safety Relay | Response Time [ms]
MSR6R/T 50
a 35

The MSR6R/T safety relay has a higher current capability than the CI safety
relay, as shown in Table 3. See Output Load Capability (page 11) for a wiring
example of using interposing relays for applications where the load exceeds the
CI safety relay capability.

Table 3 - Current Capability

Load Type MSR6R/T a
. B300, AC-15 (300, AC-15
ACInductive m 15A
P300, DC-13
DC 30724V DC 2A724VDC
Thermal (non-switching) 4A 2A
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Chapter 4

Figure 16 - MSR17T Safety Relay

Terminal Locations and
Panel Space

MSR17T Safety Relay

We recommend replacing the MSR17T safety relay with a CI safety relay.

The MSR17T safety relay is only available with a 24V DC power supply.

The MSRI17T safety relay is 45 mm (1.8 in.) wide and has one row of terminals

at the top and bottom. The CI safety relay is 22.5 mm (0.9 in.) wide and has

two rows of terminals at the top and bottom.

Figure 17 - Terminals and Panel Space [mm (in.)]

45(1.8)

)

>

22.5(0.9) ‘

B1 S10 S11 521 13 23 33 43

MSR17T
440R-ZBL220Z24

B2 S33 S41 S42 14 24 34 44

13 23 33 41
A1S11 S12 L1

GSRCI
440R-S13R2

S21 522 534 A2
14 24 34 42
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Chapter4  MSR17T Safety Relay

Wiring Schematics

The following schematics compare the wiring of your existing MSR module to
the recommended newer devices for each application that the existing device
provides.

DC Powered, Single Channel

Safety standards require that interlock closure or release of E-stops must not
initiate hazards. Therefore, a start-stop circuit is included.

Figure 18 - DC Powered, Single Channel, Auto Reset

+24V DC

K1} &d Start K1§ kd Start

K2 K2

g

-4 Stop -1 Stop

24V Com

L1213
L1123
s 1) ] )t
s10[ s11[s21] B1] 13] 2333 [ 43 KIA-7o7 st1[s21] a1 | [s34] 13[23]33 4
R NI
T 1 S T
MSRIZT ]y L1213 GSRCI AM‘@MM IR L1213
440R-ZBL220724 440R-513R2
il W

sa1lsa2] s33] B2] 14] 24] 34] 44 s12]s22] A2L11]v32] 14]24 [ 34] 42
LT LT ] @ @

Figure 19 - DC Powered, Single Channel, Monitored Reset

+24V DC

24V Com

_ o
Reset 11213 REENETPYE

ion WA )L

= B

s10[ s11]s21] B1] 13 23[33 [ 43 sti|s21a1|  [s34] 13] 23[33 [
mT ‘ @ ST
\Y“\Y“ G"‘-,{ RESET \Y“\Y“\Yn

MSR17T oL L1213 GSRCl  AM IR B T

440R-ZBL220724 7} ) ) 440R-S13R2 MM )

s41]sa2] s33] B2| 14| 24] 34| 44 K27 s12]s22] A2[L11]v32] 1424 [ 34] 22 - K2
I

w L@

22
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DC Powered, Dual Channel

Figure 20 - DC Powered, Dual Channel, Auto Reset

+24V DC
K1 } k-l Start K1 } k(-I Start
K2 K2;
-/\ -
¢ -1 Stop -1 Stop
, =
SOETEILIRIEIEI LA PR sfsalm [ o3[ ] 7
N ) RREIRLAS
CL e, e T
MSRIZT N\ | ) K2 ,UJ GSRCI AM‘@ e
440R-ZBL220724 \i ﬁ 440R-S13R2 MMY™"y "7y 7"
sa1|s42] s33] B2[ 14] 24] 34] 44 @ s12[s22] m2[L11]v32] 14]24 [ 34] 42
L1 | |
IZKlﬂ
24V Com
Figure 21 - DC Powered, Dual Channel, Monitored Reset
+24V DC (-/---
Reset Reset
o-:‘r’-c O'T/'C
s10[s11]s21] B1[ 13] 233343 L1123 sifsa[ar] [s3a[13]23]33]ar | L1213
T T T ot d) ST T Al
B e | e YL A
MSR17T Nl K2 ./U.) GSRCl AM‘@ e

O=

440R-ZBL220Z24 | 440R-513R2 MMY™" Y7y
sa1[sa2] s33] B2] 14] 24] 34] 44 s12[s22] A2[L11]v32[ 14] 24 [ 34] 42
[

[ |
24V Com
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Response Time

Output Load Capability

24

A

ATTENTION: The response time of the MSR17T safety relay is faster than the
(I safety relay, so the safety distance must be examined closely and adjusted
if necessary.

Table 4 - Response Time

Safety Relay | Response Time [ms]
MSR17T 13
a 35

The CI safety relay has the same DC current rating and a higher AC current
capability than the MSR17T safety relay as shown in Table 5.

Table 5 - Current Capability

Load Type MSR17T a
. BC300, AC-15 (300, AC-15
ACInductive 075 A 15A
0C P300, DC-13 DC-13
2A/24V DC 2A/24V DC
Thermal (non-switching) — 2A
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Chapter 5

MSR18T Safety Relay

Figure 22 - MSR18T Safety Relay The MSR18T safety relay accommodates four different input functions. Two

functions can be replaced by the GSR relay family. The other two functions
must be replaced with other MSR relays.

Table 6 - MSR18T Safety Relay Replacement

Function Recommended Replacement

IN.C Cland EM safety relays

2N.C Cland EM safety relays

1N.0.and TN.C. MSR9 safety relay and up to two MSR132E expansion relays
Two-hand Control MSR125 safety relay and up to two MSR132E expansion relays

The MSR18T safety relay is available with a 24V DC/120V AC or a 24V DC/
240V AC supply input. If your application is AC powered, a power supply
(catalog number 1606-XLP15E) must be used to convert the AC supply to
24V DC for the recommended GSR relays.

Terminal Locations and The MSR18T safety relay is 90 mm (3.5 in.) wide and has one row of terminals
at the top and bottom. The CI and EM safety relays are cach 22.5 mm (0.9 in.)
Panel Space wide and have two rows of terminals at the top and bottom.

Figure 23 - DC Powered Terminals and Panel Space [mm (in.)]

‘ 90 (3.5) ‘ ‘ 45(1.8)
< > < >
| | | d
A1B1 T11 T12 X1 X2 722 T35 13 23 33 43 536173 13 23 33 41|33 34 43 44
A1S11 512 L11 | A1 A2
MSR18T GSRCI GSREM
440R-ZBR520AZ1 (24V AC/DC and 120V AC) 440R-S13R2 440R-EM4R2

440R-ZBR520AZ2 (24V AC/DC and 240V AC)
(either model powered by 24V DC)

S21 522 S34 A2 |L12 L11 X32
A2 B2 T31T32 T33 T34 X3IF1 14 24 34 44 54 62 74 14 24 34 4213 14 23 24
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Chapter5  MSR18T Safety Relay

For applications where the MSR18T safety relay is configured for 1 N.C. and
1 N.O. with automatic reset, an MSR9 safety relay with MSR132 expansion
relays is the recommended replacement.

Figure 24 - 1 N.C. and 1 N.0. DC Powered Terminals and Panel Space [mm (in.)]

90 (3.5
< 3.5) ;1 1: 90 (3.5) ‘1
ATB1 T11T12 X1 X2 T22 T35 13 23 33 43 53 6173 M A2 X1 X2 L 513514] 13 23 33 43 |13 23 33 43
A1 51 X1 X2 | A1 51 X1 X2
MSR18T
MSR MSR132E MSR132E
440R-ZBR520AZ1 (24V AC/DC and 120V AC) 4 40N-§33021 4 40;{,\3/[ R0 4 403-51\3/\ aR2

440R-ZBR520AZ2 (24V AC/DC and 240V AC)
(either model powered by AC)

52 61 62 A2|52 61 62 A2
A2 B2 T31T32 T33 T34 X3IF1 14 24 34 44 54 62 74 31 32 13 14 23 24 S21 S22|14 24 34 44|14 24 34 44

For two-hand control applications, the MSR125 safety relay is the
recommended replacement for the MSR18T safety relay. If additional outputs
are needed, the MSR125 safety relay can be expanded with the MSR132E

expansion relay.

Figure 25 - Two-hand DC Powered Control Terminals and Panel Space [mm (in.)]

‘ 90 (3.5) ‘ ‘ 67.5(2.7) ‘
< > < >
ATB1 T11T12 X1 X2 T22 T35 13 23 33 43 53 6173 Y1 Y2 13 23|13 23 33 43 |13 23 33 43
A1S11 S12 S13 | AT 51 X1 X2 | AT 51 X1 X2
MSR18T MSR125 MSR132E MSR132E
440R-ZBR520AZ1 (24V AC/DC and 120V AC) 440R-D23171 440R-EM4R2 440R-EM4R2

440R-ZBR520AZ2 (24V AC/DC and 240V AC)
(either model powered by 24V DC)

S21 522 523 A2 |52 61 62 A2[52 61 62 A2
A2 B2 T31732 T33 T34 X3IF1 14 24 34 44 54 62 74 14 24114 24 34 44]14 24 34 44

For applications where the MSR18T safety relay power is 120V or 240V AC, a
24V DC power supply (catalog number 1606-XLP15E) must be used to power
the newer safety relays.

Figure 26 - AC Powered Terminals and Panel Space [mm (in.)]

‘ 90 (3.5) ‘ ‘ 67.5(2.7) ‘
< > < >
| | I |
ATB1 T11 T12 X1 X2 722 T35 13 23 33 43 53 6173 + - 13 23 33 41133 34 43 44
24V, 15W
054.0.63 A A1S11 512 L11 | AT A2
MSR18T 1606-XLP15E GSRCI GSREM
440R-ZBR520AZ1 (24V AC/DC and 120V AC) 440R-S13R2 440R-EM4R2

440R-ZBR520AZ2 (24V AC/DC and 240V AC)
(either model powered by AC)

100-240V AC | 521 522 $34 A2|[L12 L11 X32
A2 B2 T31T32T33 T34 X3IF1 14 24 34 44 54 62 74 LNE  [14 24 34 42|13 14 23 24
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MSR18T Safety Relay

Chapter 5

Wiring Schematics The power, safety inputs, and safety outputs of the MSR18T and CI safety
relays are similar. The reset/monitoring circuit is slightly different. The
following schematics show comparisons of the four ways an MSR18RT safety
relay can be applied and the CI safety relay equivalent.

Dual Channel
Figure 27 - Dual Channel, Manual Reset Schematic
+24V DC
Ka K3
Ks K2
TR Reset F K1
t[mi2] x1 [x2 [ 122] a1] B1[13] 23]33] 43] 53] 61] 73 [134 s11[s21[a1] |s34|13|23|33|41 [x32] A1|1|3|23|33|43
MSR18T IR )
440R-ZBR520AZ1 } } \{ \( \r | K3 G"i--;{ iijET \\ﬁ \\\\
oo T - GSRC
440R-ZBR520AZ2 \1‘1\\\ W Ka 440RS13R2 MM \1 E:ERE»QAMW \\\\
[A2[B2]14] 24] 34] 44] 54] 62 [ 74 [135 s12[s22] a2[L11]v32] 14|24|34|42 L1|2|L11|A2|14|24|34|44
[

131[132] IF1 [ 733]
'—I

I..
Reset To PLC K1 [K2) —» ToPLC
24V Com
.
Single Channel
Figure 28 - Single Channel, Manual Reset Schematic
+24VDC
Ka K3
Ks K2
JRAN N
Reset b K1
Tiifri2] x1 [x2 [122] A1|B1|13|23|33|43|53|61|73|T34 sfsai[a1] [s3a[ 13]23]33 [ [x32] A1|1|3|23|33|43
MSR18T | . BRIR
zoee HHAT e L s b L1
N N N AN N GSRCl
M-\ --\-- GSREM  \--\--\--)
440R-ZBR520AZ2 W Ka 440R-S13R2 220 EMARD \ \1 \ \
|A2|BZ|14|24| 34|44|54| 62| 74135 s12[s22] A2[L11]v32] 1424 [ 34] 22 L1|2|L11|A2|14|24|34|44
1

131]132] 1F1 [ 133]
==

24V Com

93 3

——>» To PLC

=

—>» ToPLC
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Chapter5  MSR18T Safety Relay

1N.C.and 1 N.O.

Figure 29 - 1N.C. and 1 N.0., Automatic Reset Schematic

+24V DC

| |

open Tirjmi2] x1 [x2 [ 122 A1) B1[13] 23[33 [ 43 53] 61 73]
""" “I'| wmsrist
I 440R-ZBR520AZ1
or
440R-ZBR520AZ2
Closed| | [131]732] IF1 [133[T34] A2 [B2 [14] 24] 34] 44 54] 62 [ 74 [ 135
24V Com
+24V DC
Open
[
A1]s13]s14[13 [ 23 [31 [ xa A1l X
[
\"'\i"' SR132E
440R-
MSROT ~ \---\-- £23097
440R-F23027 \ ﬁ
A2[s21[s22[14 [ 24] 32[x2
[
Closed —{
24V Com

28

ToPLC

—>» ToPLC

1]13[23[33]43 51 [é1

a1 x1]13]23[33 43 [ 51 [61

SR132E
440R-
E23097

A2 x2[14 [24 [34[44 [52]62
] I

|  —

LT

A2 x2[14 [24 [34 [44 [52]62
I
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Two-hand Control

Figure 30 - Two-hand Control Schematic
+24V DC

Tir[mi2] x1 [x2 [ 122 a1]B1[13] 23[33 [ 43 53] 61 73]

T | - e |
il zdea i1

Switch 2 }T 440R-ZBR520AZ2

131[132] IF1[133[134[ A2 [B2 [14] 24] 34] 44] 54] 62 [ 74 [ T35

To PLC

24V Com
+24V DC
—> ToPLC
i |
sts12[s13[a1] 1323 [ a1 x1]13]23[33]43[51 61 At xi[13]23 33435161
) BRI I
\ \ SR132E \1_\\_\, IMSR132E \1_\\_\,
K40R- K40R-
MSR125 - E23097 M-\ N\ _ \___\____ . E23097 S\ N\ _ .\ ___|_ __
440R-D231xx \
s21[s22s23] A2[ 14 [ 24 [ v2 A2[ x2[14 [24 [34 [44 [52] 62 A2[ x2[14 [24 [34 [44 [52] 62
[ 1 | | | |
. |

LTI i
24V Com
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ACPowered

Figure 31 - AC Powered Schematic

120V or
240V AC

‘/\

Tim2| x1 [x2 [ 122] a1] B1]13] 23[33 [ 43] 53] 61 [ 73134

MSR18T
440R-ZBR520AZ1
or
440R-ZBR520AZ2

K3

K4

[A2[B2[14] 24] 34] 44] 54 62 [ 74 [135

131|132 IF1 [ T33]
'—I

Reset L > TopLC
VAC Com
120V or
240V AC
+24V DC
Ka K3
K5 K2
Reset b K1
Lo+ sii|sa1[ar]  [s34] 13] 23]33 ][4 [x32] a1 13]23[33]43
1606~ ‘_,\{__{ RESET /0 l---l---l--- ||||
XLP15E SR AM—@ \ \ \1 \
440R-S13R2 MM\i"'ﬁ"'\]" fngE_ngm \\\
N s12[s22] A2[L11|v32[ 14] 24 [ 34] 42 L1I2|L11|A2|14|24|34|44
[ I
L torLc
24V Com
TTT
V AC Com
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MSR18T Safety Relay

Chapter 5

Response Time

Output Load Capability

A

ATTENTION: The response time of the MSR18T safety relay is faster than
each of the replacements, so the safety distance must be examined closely
and adjusted if necessary

Table 7 - Response Time

Safety Relay | Response Time [ms]

MSR18T 20

a 35

EM 35

MSRIT 60
MSR132E 50
MSR125H 20

Table 8 com

pares the output load capability of the MSR18T to the

replacement relays. See Output Load Capability (page 11) for a wiring example
of using interposing relays for applications where the load exceeds the
capability of the replacements.

Table 8 - Current Capability

Load Type MSR18T a EM MSR9 MSR132 MSR125
(300, AC-15 AC-15 AC-15
AC Inductive 0.75 A/250V AC f;i%é\g;; /ic ZZiiggoC(Ags 23;\(25/(\)5/2\? 6 A/250V AC 6 A/250V AC
1.5 A/120V AC : 6 A/120V AC 6 A/120V AC
0C 0300, DC-13 DC-13 P300, DC-13 P300, DC-13 DC-13 DC-13
2A/24V DC 2 A/24VDC 2A/24V DC 3A/24VDC 3A/24VDC 3A/24VDC
Thermal 1x8A,2x7A,
(non-switching) 3x5.5A,4x5A, 1X6A 2A 2A 2A 2A
5%45A
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Notes:
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Chapter 6

Figure 32 - MSR19E Safety Relay

Terminal Locations and
Panel Space

MSR19E Safety Relay

We recommend replacing the MSR19E safety relay with two EM safety relays.
The MSRI19E safety relay has two input channels. When driven by a host
safety relay, the host safety relay must devote two safety outputs to drive the
MSRI19E safety relay. With the GSR safety relays, the Single Wire Safety
(SWS) output lets the host safety relay communicate with the EM safety relay
over one wire and saves the safety outputs of the host for other uses.

The MSR19E safety relay is 90 mm (3.5 in.) wide and has one row of terminals
at the top and bottom. The EM safety relay is 22.5 mm (0.9 in.) wide and has
two rows of terminals at the top and bottom. Two EM safety relays use half of
the panel space as one MSR19E safety relay.

Figure 33 - DC Powered Terminals and Panel Space [mm (in.)]

‘ 90 (3.5) ‘ ‘ 45(1.8) ‘
< > < >
I I [ |
Al B1 S1.S3J1 13 23 33 43 53 63 73 83 91 101 33 34 43 44 |33 34 43 44
A1 A2 A1 A2
MSR19E
440R-ZBE820AZ1 (24V AC/DC and 120V AC) GSREM GSREM
440R-ZBE820AZ2 (24V AC/DC and 240V AC) 440R-EM4R2 440R-EM4R2

(either model powered by 24V DC)

L12 L11 X32 L12 L1171 X32
A2 B2 S2 S4 J2 14 24 34 44 54 64 74 84 92 102 13 14 23 24|13 14 23 24

Each MSRI19E safety relay also has option for AC power: 120V or 240V AC.
Since the EM safety relay is DC powered, a power supply (catalog number
1606-XLP15E) must be used to convert the AC supply to 24V DC. This
configuration occupies less panel space than one MSR19E safety relay.

Figure 34 - AC Powered Terminals and Panel Space [mm (in.)]

\ 90 (3.5) | ‘ 67.5(2.7)
< q € >|
A1 B1S1S3J1 13 23 33 43 53 63 73 83 91 101 + - 33 34 43 44 33 34 43 44
2V, TSW g a2 A1 A2
0.54..0.63 A
MSR19E
440R-ZBE820AZ1 (24V AC/DC and 120V AC) 1606-XLP15E GSREM GSREM
440R-ZBE820AZ2 (24V AC/DC and 240V AC) 440R-EM4R2 440R-EM4R2

(either model powered by 24V DC)

100240V AC |L12 111 X32 [L12 L11 X32
A2 B2 5254 J2 14 24 34 44 54 64 74 84 92 102 LN [13 14 23 24[13 14 23 24
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Wiring Schematics The following schematics compare the wiring of your existing MSR module to
the recommended newer devices for each application that the existing device
provides.
DCPowered
Figure 35 - DC Powered Schematic

24vDC
g K2 K3 KA

|
Ti1[112] x1 [ x2 [122] a1 B1]13] 2333 43] 53] 61 ] 73[734

MSRTSRT Lol
440R-ZBR520AZ1 }'“}"}""}:"}:" "W
or

440R-ZBR520AZ2 N G \

131132] IF1 [133]  [A2[B2]14] 24] 34] 44] 54] 62 [ 74 [ 135
~— | |

|
a1l B1]s1 [s3 [ 51 [13]23]33]43] 53] 63] 73] 83 ] 01 |10

MSR19E

e

Azlszlsz ['sa [ 12 [14]24]34] 44| 54] 64]74] 84 ] 92 [102

K6

K7

8|
24V Com L ToPLC
+24V DC
L ot oot oot oot
K K2 K3 K4 Ks Ko K7 K8
Reset F
siifs21fa1]  [s34] 13] 23] 3341 [x32] a1] 1323 [33]43 [x32] A1|13|23|33|43
‘ R RN |
GSRCI  AM
MY --X--\-- GSREM  \--\--\-.) GSREM  \--\--\-.)
440R-513R2 440R-EM4R2 \ \ \ 440R-EM4R2 \ \
s12[s22] A2[L11]v32] 14] 24 [ 34] 42 L1'\2|L11|A2|14|24|3|4|4|4 L|12|L11|A2|14|24|34|44
[
—» ToPLC K1E\|§| LLL#
24V Com

34 Rockwell Automation Publication 440R-RM001B-EN-P - November 2016



MSR19E Safety Relay ~ Chapter 6

ACPowered

Figure 36 - AC Powered Schematic

120V or
240V AC
—oto—oto—ot~o—ot~o
N KI® K2© K3~ K&
[ 1
T[Tz x1 [x2 [ 122] 1] B1]13] 23[33 ] 43] 53] 61 73[134 a1l B1]s1 [s3 [ a1 [13[23]33]43] 53] 63] 73] 83[ 01 [101
MSRIBRT ool | MSR19E IR
440R-ZBR520AZ1 440R-ZBE820AZ1 \]\]\I\]jjjj
<) S (Y N R R - or LU U BN S S
440R-ZBR520AZ2 N S \ 440R-ZBES20AZ2 ﬁ \1 )] \ \ \ \ )]
131132] IF1 [133]  [A2[B2]14] 24] 34] 44] 54] 62 [ 74 [ 135 A2 [B2] sz [sa[s2]14]24]34] 24] 54] 64] 74] 84 [ 92 [102
|\_| |
Rest IR S O lllll
L » ToPLC
V AC Com
120V or
240V AC
+24vDC
| oot oot oot
KI K2 K3 Ka Ks K6 K7 K8
Reset F

T siifs21fa1|  [s34] 13] 23] 3341 [x32 a1] 13[23[33]43 [x32[ a1] 1323 [33]43

1606- P\{..i RESET _ /0 \.-.\_-AY_ 4\\\ 4\\\
XLP15E AM_@
ORS13R2 L i GSR EM \\ ——————— GSREM \\ ,,,,,,,
i 440R-EM4R2 440R-EM4R2

N s12[s22[ A2[L11]v32] 14] 24 | 34] 42 L1,\2IL11IA2I14I24I34I44 L;2IL11IA2I14I24I34I44
|

—» ToPLC

24V Com

e il
VACCom
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Response Time

Output Load Capability

36

The two EM safety relays must have the SWS inputs (terminals L12)
connected in parallel to activate all outputs simultaneously.

EM safety relay, so the safety distance must be examined closely and

c ATTENTION: The response time of the MSR19E safety relay is faster than the
adjusted if necessary.

Table 9 - Response Time

Safety Relay | Response Time [ms]
MSR19E 20
EM 35

The MSR19E safety relay has a higher current capability than the EM safety
relay as shown in Table 10. See Output Load Capability (page 11) for a wiring
example of using interposing relays for applications where the load exceeds the
EM safety relay capabilities.

Table 10 - Current Capability

Load Type MSR19E EM
(300, AC-15
ACInductive 0.75 A/250V AC 21"533)205' é\ﬂf
1.5 A/120V AC ’
DC 300, DC-13 DC-13
2 A/24V DC 2 A/24V DC
Thermal (non-switching) 1X%)'L(\5’ %\XZ;;L(\& ‘;Xg A 1x6 A
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Figure 37 - MSR30RT/RTP Safety Relay

Terminal Locations and
Panel Space

MSR30RT/RTP Safety Relay

We recommend replacing the MSR30RT/RTP safety relay with a DIS safety
relay. The MSR30 safety relay is only available with 24V DC power and can be
wired for either single- or dual-channel inputs. It can also be wired for
automatic or monitored reset. It has two normally open solid-state outputs and
one normally closed solid-state output.

The DIS safety relay has one multi-position rotary switch to configure the reset
as automatic or monitored manual and the logic applied to the two inputs. The
wiring of the relay determines single- or dual-channel inputs.

The MSR30 safety relay has a feature called Startup Test. The wiring of the
relay configures Startup Test. Upon initial power-up, the input device must be
cycled once to energize the safety outputs. The DIS safety relay does not
support this feature.

The MSR30 safety relay and DIS safety relay are both 22.5 mm (0.9 in.) wide
and have two rows of terminals at the top and bottom.

Figure 38 - Terminals and Panel Space [mm (in.)]

22.5(0.9) | 22.5(0.9)

S12 S22 S32 S42

A2 S12 S22 Y32
14 24 S21 Y2

A1 Y41 S11 S34 A1 A2 S11 512
MSR30RT

440R-N23197 GSRDIS

440R-N23198 440R-D2252
(24V DC)

L12 L11 Y32 S34
34 44 14 24
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Wiring Schematics The following schematics compare the wiring of your existing MSR module to

the recommended newer devices for each application that the existing device

provides.

Dual Channel

Figure 39 - Dual Channel, Monitored Reset Schematic

+24V DC

S11[s21[y2 [ya1{A1 [s34 S11[s21]s32] 542|112 L11[A1 [534

0
MSR30RT PN 7{_ ) ;{ LOG'@z
¢ {'{ 440R-N23197 9?3
or DIS 65
440R-D2252

440R-N23198
s12[522] A2|v32]14 [24 $12[522 A2[Y32] 34 [ 44 [14 |24

|| l *4 ] l + +
To PLC [K1] To PLC

24V Com
ATTENTION: In Figure 40, closing the safety inputs automatically energizes
the safety outputs. You must design the safety system such that an
additional manual action is required to initiate the hazard.
Figure 40 - Dual Channel, Automatic Reset Schematic
+24V DC
K1 K1
K2 K2
s11]s21]v2 [y41[A1 [s34 S11[521] 532/ s42[L12] L11] A1 [534
0
MSR30RT oA 7{_ ) { LOGIC &4¢,
¢ 7{'1{ 440R-N23197 VY’
or DIS 6 5
440R-N23198 440R-D2252
s12[522| A2[v32[14 |24 $12[522 A2[Y32[ 34 [ 44 [14 |24
ToPLC ToPLC
24V Com
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Single Channel

Figure 41 - Single Channel, Monitored Reset Schematic

+24V DC

S11[s21] 532/ s42[L12] L11] A1 [534
LOGIC 012

S11]s21 [ v2 [y41] A1 [s34

¢ MSR3ORT
'% 440R-N23197

or

440R-N23198

s12[522| A2|v32[14 |24

DIS 65
440R-D2252

$12[522 A2[Y32[ 34 ] 44 14 |24

To PLC To PLC
24V Com
ATTENTION: In Figure 42, closing the safety inputs automatically energizes
the safety outputs. You must design the safety system such that an
additional manual action is required to initiate the hazard.
Figure 42 - Single Channel, Automatic Reset Schematic
+24V DC
K1 K1
K2 K2
I
s11]s21]v2 [ya1[A1 [s34 S11]521[s32] s42[L12] L11] A1 [ 534
0
@8 [MSR3ORT e LOCIC g4
% 440R-N23197 ? sV,
or DIS 65
440R-N23198 440R-D2252
s12[522 A2|v32[14 |24 s12[522 A2[Y32[ 34 [ 44 [14 |24
l — ||
To PLC To PLC
24V Com

Rockwell Automation Publication 440R-RM001B-EN-P - November 2016

39



Chapter7  MSR30RT/RTP Safety Relay

Safety Mat

Figure 43 - Safety Mat, Monitored Reset Schematic

+24V DC

s11]s21] v2 [y41[A1 [s34 S11[s21] 532/ s42[L12] L11] A1 [534

0
MSR30RT LOGIC ¢,
440R-N23197 Rt
or DIS 6 5
440R-N23198 440R-D2252

s12[522| A2|v32[14 |24 $12[522 A2[Y32[ 34 [ 44 [14 |24

To PLC To PLC
24V Com

energizes the safety outputs. You must design the safety system such that an

2 ATTENTION: In Figure 44, stepping off the safety mat automatically
additional manual action is required to initiate the hazard.

Figure 44 - Safety Mat, Automatic Reset Schematic

+24V DC
K1 K1
K2 K2
/1
s11/s21 v2 [v41]A1 [s34 s11[s21] 532 s42[L12] L11] A1 [534
0
MSR30RT LOG'@z
440R-N23197 B A%
or DIS 6 5
440R-N23198 440R-D2252
s12[522] A2|v32]14 [24 S12[522[ A2[Y32] 34 | 44 14 [24

To PLC To PLC
24V Com

40 Rockwell Automation Publication 440R-RM001B-EN-P - November 2016



MSR30RT/RTP Safety Relay ~ Chapter7

than the DIS safety relay, so the safety distance must be examined closely

Response Time c ATTENTION: The response time of the MSR30RT/RTP safety relay is faster
and adjusted if necessary.

Table 11 - Response Time

Safety Relay Response Time [ms]

MSR30RT/RTP 15
DIS 25 (mechanical switches)
30 (safety mats)
0utput Load Ca pab|||ty The MSR30RT/RTP safety relay has a higher current capability than the DIS

safety relay as shown in Table 12. See Output Load Capability (page 11) for a
wiring example of using interposing relays for applications where the load

exceeds the GSR capability.

Table 12 - Current Capability

Load Type MSR30RT/RTP DIS
DC 2A/24VDC 14,24:1.5 A/24V DC
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Notes:
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Chapter 8

Figure 45 - MSR38DP Safety Relay

Terminal Locations and
Panel Space

MSR38DP Safety Relay

We recommend replacing the MSR38D safety relay with the GLT safety relay
for most applications. The MSR38D safety relay has two delayed safety
outputs and one immediate auxiliary output. The inputs accommodate

applications that require dual-channel, single-channel mechanical devices or

safety mats.

When safety mats are used with the MSR38D safety relay, we recommend

replacing with ST and EMD safety relays.

The MSR38D and GLT safety relays are both 22.5 mm (0.9 in.) wide and have

two rows of terminals at the top and bottom. The terminal locations are

different.

Figure 46 - Terminals and Panel Space [mm (in.)]

22.5(0.9)

22.5(0.9)

S21 Y11 Y12 Y13
A1 Y41 S11 S34

MSR38D/DP
440R-M23203
440R-M23204

A2 S12 522 Y32
18 28 S21 Y2

S12 S22 B2 S54
A1 A2 S11 S21

GSR GLT
440R-GL2S2T

L12 L11 Y32 S44
14 24 51 L61

For safety mat applications, the combination of an STand EMD safety relay

uses 45 mm (1.8 in.) of panel space as compared to the 22.5 mm (0.9 in.) use by
the MSR38D safety relay.

Figure 47 - Terminals and Panel Space [mm (in.)]

22.5(0.9)

45(1.8) |

S21 Y11 Y12 Y13

A2 512 522 Y32

18 28 S21 Y2

S12 522

L12 L11 Y32 S34

13 24 23 24

37 38 47 48
A1 Y41 S11 S34 A1 A2 S11 S21| A1 A2
MSR38D/DP
440R-M23203 GSRSI GSREMD
440R-M23204 440R-S12R2 440R-EM4R2D

L12 L11 X32
17 18 27 28
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Chapter8  MSR38DP Safety Relay

The following schematics compare the wiring of your existing MSR module to

Wiring Schematics
the recommended newer devices for each application that the existing device
provides.
Dual Channel
Figure 48 - Dual Channel Input, Monitored Reset, 1.5 s Off-delay Schematic
424V DC

Reset L
I.

!

s11]s21] L11]L12] B2 [ s54] A1]s44
LOGIC o RANGE 01 TIME 1

s11]s21[v11]v12]y13[s34|v41] A1 Y2 )
1
. MSR38D A 0 2 ;Q/:z
¢ {“{ 440R-M23203 )J.J-- ¢ 7{ { 8%3 [ 7 543109?@%

or GLT

440R-M23204 440R-GL2S2T

512[522] [A2]y32]18 [ 28 s12]s22] A2 [v32] 51 [L61] 14 ] 24
To PLC ToPLC

24V Com
ATTENTION: In Figure 49, closing the safety inputs automatically energizes
the safety outputs. You must design the safety system such that an
additional manual action is required to initiate the hazard.
Figure 49 - Dual Channel Input, Automatic Reset, 15 s 0ff-delay Schematic
+24V DC
K1 K1
K2 K2

s11]s21[ L11]L12] B2 [ 554] A1[s44
LOGIC o  RANGE 01 TIME 1

1
; MSR38D Al 0 2
¢ {“{ 440R-M23203 ¢ { i; VEY®

765

A
s11[s21[v11]v12|v13[s34]v41] A1 [¥2

or GLT
440R-M23204 440R-GL2S2T

512[522] [A2]y32]18 [ 28 s12]s22] A2 [v32] 51 [L61] 14 ] 24

To PLC ToPLC
24V Com
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Single Channel

Figure 50 - Single Channel Input, Monitored Reset, 5 s 0ff-delay Schematic

+24V DC
Reset L
I.

|

s11]s21]L11]L12] B2 [ s54] A1]s44

LOGIC 01 RANGE 0l TIME 1
9 2 g 2 10
3 37

, 8 8
',\_? 7654 7654

s11]s21[v11]v12[y13][s34|v41] A1 Y2

. 9, [MSR38D )
¢ '}’ 440R-M23203 L 4--

or
440R-M23204 4GkgR—GL252T
512[522] [A2]y32]18 [ 28 s12s22] A2 [v32] 51 [L61] 14 [ 24
L N1
ToPLC ToPLC
24V Com
ATTENTION: In Figure 51, closing the safety inputs automatically energizes
the safety outputs. You must design the safety system such that an
additional manual action is required to initiate the hazard.
Figure 51 - Single Channel Input, Automatic Reset, 50 s Off-delay Schematic
+24V DC
K1 K1
K2 K2

s11]s21] L11]L12] B2 [ s54] A1]s44
LOGIC o RANGE 0l TIME 1

s11]s21[v11]v12[y13][s34|v41] A1 Y2

1
9 2 9 2 10
3 37

o ? MSR38D
440R-M23203 '/\_‘zﬁr R T
or GLT
440R-M23204 440R-GL2S2T
512[522] [A2]y32]18 [ 28 s12[s22] A2 [v32] 51 [L61] 14 [ 24
To PLC ToPLC
24V Com

Rockwell Automation Publication 440R-RM001B-EN-P - November 2016



Chapter8  MSR38DP Safety Relay

Safety Mat

Figure 52 - Safety Mat Input, Monitored Reset, 1 s Off-delay Schematic

+24V DC

Reset L >
Reset K2 K1

s11]s21]v11]v12]v13[s34|v41] A1 | Y2

MSR38D )
440R-M23203 L/--) K2

or

s11[s21]  [s3af a1]13]23|[B1[B2[x32[ A1]17] 273747 L1213
RANGE O~ TIME 1 | | L

440R-M23204

512[522]

440R-S12R2

] 4/
e, LEAETTTY |

EMD
440R-EM4R2D

[a2]v32] 18 | 28

s12[s22[v32[L11[A2 [ 14 ] 24
[

Li2ln] [a2]18] 28] 38] 48
|

ToPLC To PLC
24V Com
ATTENTION: In Figure 53, stepping off the safety mat automatically
energizes the safety outputs. You must design the safety system such that an
additional manual action is required to initiate the hazard.
Figure 53 - Safety Mat Input, Automatic Reset, 2 s Off-delay Schematic
+24V DC

K2 K1

s11s21[v11]v12]v13[s34]v41[ A1 [v2 )
MSR38D
440R-M23203 )7” K2

440R-S12R2

or H* mm Y\ || EMD
440R-M23204 - 440R-EM4R2D
s12[522] [a2]v32[18 |28 s12[s22[v32[L11]A2 [14 [ 24 | [L12[ L11] |A2 [ 18] 28] 38] 48

! e
To PLC To PLC
24V Com

sii[s21]  [s3af a1]13[23][B1]B2[x32[ A1[17 [ 273747 L1213
RANGED ~TIME 1. | | 7)_

= e
Sl AM@ \ 87654 ) 65 T K2
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Response Time

Output Load Capability

GLT, SI, and EMD safety relays, so the safety distance must be examined

c ATTENTION: The response time of the MSR38D safety relay is faster than the

closely and adjusted if necessary.

Table 13 - Response Time

Safety Relay | Response Time [ms]
MSR38D 15 + delayed time
GLT 55 + delayed time
SI 45
EMD 35+ delayed time

The MSR38D safety relay has a higher current capability than the GLT safety
relay as shown in Table 14. See Output Load Capability (page 11) for a wiring

example of using interposing relays for applications where the load exceeds the

GSR capability.

Table 14 - Current Capability

Load Type

MSR38D

GLT

EMD

DC

2 A/24V DC

0.3 A/24V DC

2A/24VDC
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Notes:
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Chapter 9

Figure 54 - MSR121RT Safety Relay

Terminal Locations and
Panel Space

MSR121RT Safety Relay

We recommend replacing the MSR121RT safety relay with the GSR CI safety
relay. The MSR121RT safety relay can be wired for automatic or monitored
reset. The Cl safety relay is configured for automatic or monitored reset by a
rotary switch on its front face.

The MSR121RT safety relay is in models supplied by 24V AC/DC, 115V AC,
or 230V AC power. For the DC power units, a power supply (catalog number
1606-X15E) must be used to convert the power to 24V DC.

The Cl safety relay has one switch to configure the reset as automatic or
monitored manual. The wiring of the relay determines dual-channel operation.

The MSRI121RT safety relay is 55 mm (2.2 in.) wide with one row of terminals
at the top and bottom. The CI safety relay is 22.5 mm (0.9 in.) wide with two
rows of terminals at the top and bottom.

Figure 55 - DC Powered Terminals and Panel Space [mm (in.)]

|‘ 55(2.2) ‘l 22.5(0.9) |
I~ 4

A1 S11 552 512 Y31 Y32 13 23 3341 13 23 33 41
ATS11 512 L11
MSR121RT
24V AC/DC 440R-J23102
GSRC
440R-S13R2
$21 522 534 A2
S21 522 X5 S33 S34 14 24 34 42 A2 14 24 34 4
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MSR121RT Safety Relay

Wiring Schematics

50

For the AC powered applications, a power supply (catalog number
1606-XLP15E) must be used to convert the AC supply to 24V DC for the CI
safety relay. The combination of power supply and CI safety relay uses 45 mm
(1.8 in.) of panel space, which is less than one MSR121RT safety relay.

Figure 56 - AC Powered Terminals and Panel Space [mm (in.)]
| 55(2.2) | 45 (1.8)
= |

i A

A1 S11 S52 S12 Y31 Y32 13 23 3341 13 23 33 41

+ -
24V, 15W A1S11 512 L

0.54..063 A
MSR121RT

115V AC 440R-J23100

230V AC 440R-J23099 1606-XLP15E GSRCI

440R-S13R2

100-240VAC | 521 522 534 A2
521 522 X5 S33 $34 14 24 34 42 A2 LNZ |14 24 34 4

The following schematics compare the wiring of your existing MSR module to
the recommended newer devices for each application that the existing device
provides.

Dual Channel

Figure 57 - Dual Channel Input, Monitored Reset, DC Powered Schematic

+24V DC

.
‘,/\ -

Reset Reset

o o

s11[s52[s12] A1 [s34]v31] 13] 2333 [ 41

3 s11]s21 A1 | |534|13|23|33|41

'_
—_
—
N

MSR121RT

P o LT

440R-J23102

-~ K1

- k2

~—r—C
~N—
N

O=

24V Com

s21s22] A2 [ x5 [s33]v32] 14]24 [ 34] 42
LT |

440R-S13R2 M\i"'ﬁ"'ﬁ"
s12]s22] A2L11]v32] 14]24 [ 34] 42

:
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Figure 58 - Dual Channel Input, Automatic Reset, DC Powered Schematic

+24V DC
K1 } kﬁ Start K1 ? ki Start

K2 K2

-1 Stop -1 Stop
‘,/ \zi_

s11[s52[ 512 A1 [s34]v31] 13] 2333 [41 L1213 st[sa1[ a1 [s3a] 13] 23[33 [41 | L2 13

)
IR e | e YT

MMY ==\ -- -~
440R-J23102 ﬁ \] \] 440R-S13R2 ﬁ ﬁ ﬁ
s21]s22] A2 [ X5 [533]v32] 14[24 [ 34] 42 s12[s22] A2[L11]v32] 14[24 [34] 42
| -

Single Channel
Figure 59 - Single Channel Input, Monitored Reset, DC Powered Schematic
+24V DC
Reset
o
, Reset RNTIEIE
¢ =N L1213
. W e
s11[s12[ 552 a1 [s34]v31[ 13[ 23] 33 [a1 | K777 si1[s21] a1 | [s34] 13]23]33 ][4
T RN
Y 4, S T
AM
MSR121RT NN L1123 GSRCl @MM NN L1213
440R-123102 \ A440R-513R2 ) )__ .
s21[s22[ A2 [ X5 [533]v32] 14] 24 [ 34] 42| KN 777 s12[s22] A2[L11]v32] 14] 24 [ 34] 42
L] [ @ @
24V Com
Figure 60 - Single Channel Input, Automatic Reset, DC Powered Schematic
+24V DC
K1 } k'l Start K1 } k('I Start
o) o)
-1 Stop -1 Stop
o s L1213
, P e
S11|S12|552|A1|S34|Y31|13|23|33|41 Kl g7/ si1[s21] A1 | [s34] 13[23]33 ][4
R ® el g T
AM
MSR121RT A W W L1L213 GSRCI vy~ -- X -- L1L21L3
440R-123102 \] ) A440R-513R2 | )__ .
s21]s22[ A2 [ X5 |S33|Y32| 14|24 [ 3a] 22| [K2N 7777

s12[s22] A2[L11]v32[ 14]24 [ 34] 22

ZH
BH

24V Com
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0SSD Input

Figure 61 - 0SSD Input, Monitored Reset, DC Powered Schematic

+24V DC

Light curtain
Safezone, SC300
SensaGuard

OSSD1 0SSD2

Light curtain
Safezone, SC300
SensaGuard

0OSSD1 0SSD2

s21s22] A2 | x5 [s33]v32] 1424 [ 34] 42
[ | |

Reset Reset
oo oI
s11[s52[s12] A1 [s34[v31] 13 2333 [ 41 L1213 s12[s22[ a1 | [s34] 13] 23] 33 |41
\ﬁl_“\ﬁl_“\ﬁlm K1 '/U') RESET /0 \ﬁl_“\ﬁl_“\ﬁlm
MSR121RT --\--\-- /U) GSRCI AM_@ B W W
440R-J23102 440R-S13R2 MM
s11]s21] a2[L11]v32] 1424 | 34] 42

24V Com
Figure 62 - 0SSD Input, Automatic Reset, DC Powered Schematic
+24V DC
K1 } k('l Start K1 } k'l Start
Light curtain Light curtain
Safezone, SC300 K2 Safezone, SC300 K2
SensaGuard SensaGuard
055D1_0SSD2 1 Stop 055D1_0S5D2 i stop
s11[s52[s12] A1 [s34[v31] 13| 2333 [41 U213 s12[s22| A1|  [s34] 13] 23[33 [ 41
\ﬁl---\ﬁl--ﬁl--- K1 '/U‘) RESET __,0 \ﬁl-“\ﬁl-“\ilm
K2 ,U) GSRCI AM@
MSR121RT S N o v --X-- X --
440R-J23102 440R-S13R2
s21[s22[ A2 | X5[s33[v32] 14] 24 [ 34] 42 s11[s21] a2]L11]v32] 14]24 [ 34] 2
L] ——
24V Com

52

Rockwell Automation Publication 440R-RM001B-EN-P - November 2016



MSR121RT Safety Relay ~ Chapter 9

Safety Mat
Figure 63 - Safety Mat Input, Monitored Reset, DC Powered Schematic
+24V DC
Reset Reset
oo o
s11[s52[s12| A1 [s34[v31] 13 2333 [ 41 s | s12fs2f a1 [s3a[ 13[23]33 a1 | L} L3
s N TN RIS
Mt N K1 X777 | | RESET 0 \--\--X--;
e \ﬁ \ﬁ \i /U) e | | AM \ﬁ \ﬁ \i )J‘)" K2
MSR121RT - \--\-- K2 x-f7- 1 | IS iy~ -- X --
440R-J23102 L [ 440R-513R2
j1|522|A2 | xslsTslvszl 14] 2|4 [ 34] 22 s11[s21] a2 [11]v32] 14 ] 24 | 34] 42
L= ] |
24V Com

Figure 64 - Safety Mat Input, Automatic Reset, DC Powered Schematic

+24V DC
K1 } k(-l Start K1 } k-l Start

K2 K2

-1 Stop -1 Stop

s11[s52[ 512 A1 [s34]v31] 13| 2333 [41 ues L s12[s22[ A1]  [s34] 13[23[33 |41 | L1213
st T IV T T A
Ml N Kt £/ 7~ ? RESET 0  \--\----,
= ARIR ) e VYL Hite
MSR121RT S W K2 X/ 7~ = GSRCI vy~ -- X --
440R-J23102 | 440R-S13R2
s21]s22] A2 | x5]s33]v32] 1424 [ 34] 42 s11]s21] a2[L11]v32] 14]24 [ 34] 22
L= | [ |
24V Com
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ACPowered

Figure 65 - Dual Channel Input, Monitored Reset, AC Powered Schematic

L1 (115 or 230V AQ)
Reset
C Reset
‘J‘\z_ :.J-/_c +24V Dt :,J-/_c
—
s11[s52[512 A1 [s34]v31] 13| 23] 33 [41 L |t sii[s21] a1 | [s34] 13|23|33|41 LLDB
U 1 )N 1606- ¢{£ RESET U e
MSR121RT \ﬁ \ﬁ \ﬁ /UJ XLP1SE —@ \ﬁ \ﬁ /UJ K2
440R-J23100 (115V) =N\ -- K2 k47 GSRd YTV S S
440R-J23099 (230V) 440R-S13R2
s21[s22[ A2 | x5s33[v32] 14] 24| 34 42 N - s12]s22] A2[L11]v32] 1424 [ 34] 42
LT | [ ] LT
24V Com
L2 (AC Com)

Response Time ATTENTION: The response time of the MSR121RT safety relay is faster than
the (I safety relay, so the safety distance must be examined closely and
adjusted if necessary.

Table 15 - Response Time
Safety Relay Response Time [ms]
15 (24V AC/DO)
MORTZTRT 20 (24,115, and 230V AC)
a 35 (mechanical and 0SSD inputs)
45 (safety mat inputs)
0utput Load Ca pab|||ty The MSRI2IRT safety relay has a higher current capability than the CI safety

relay as shown in Table 16. See Output Load Capability (page 11) for a wiring
example of using interposing relays for applications where the load exceeds the
GSR capability.

Table 16 - Current Capability

Load Type MSR121RT a
. B300, AC-15 (300, AC-15
ACInductive 6 A/250V AC 15A
R300, DC-13
DC 6 A/240V DC 2Aat24vDC
Thermal (non-switching) 6A 2A
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Figure 66 - MSR122E Safety Relay

Terminal Locations and
Panel Space

MSR122E Safety Relay

We recommend replacing the MSR122E safety relay with two EM safety relays.
The MSR122E safety relay has two input channels. When driven by a host
safety relay, the host relay must devote two safety outputs to drive the
MSRI122E safety relay. With the EM safety relays, the Single Wire Safety
(SWS) output lets the host relay communicate with the EM safety relay over
one wire and saves the safety outputs of the host for other uses.

The MSRI122E safety relay is 100 mm (3.9 in.) wide with one row of terminals
at the top and bottom. The EM safety relay is 22.5 mm (0.9 in.) wide with two
rows of terminals at the top and bottom. Two EM safety relays occupy 45 mm
(1.8 in.) of panel space, which is half the panel space as one MSR122E safety
relay.

Figure 67 - DC Powered Terminals and Panel Space [mm (in.)]

‘ 100 (3.9) ‘ ‘ 45 (1.8)
< o >
A1 A3 13 23 33 43 53 63 81 X1 33 34 43 44 |33 34 43 44
A1 A2 A1 A2
MSR122E
440R-E21358 (24V AC/DC) GSREM GSREM
440R-EM4R2 440R-EM4R2
L12 L11 X32 L12 L11 X32
A1 A3 14 24 34 44 54 64 82 X2 13 14 23 24|13 14 23 24

For applications where the MSR122E safety relay power supply is 110V AC, a
power supply (catalog number 1606-XLP15E) must be used to convert the AC
supply to 24V DC. With the additional power supply, the panel space by the
replacement design still occupies less space than one MSR122E safety relay.

Figure 68 - AC Powered Terminals and Panel Space [mm (in.)]

‘ 100 (3.9) ‘ ‘ 67.5(27) ‘
N < N
= 4 | dl
A1 A3 13 23 33 43 53 63 81 X1 + - 33 34 43 44 |33 34 43 44
24V, 15W
054.063A | AT A2 AT A2
MSR122E
A40RE21357 (115VAQ) 1606-XLP15E GSREM GSREM
440RZE21356 (230V AC) 440REM4R2 | 440R-EM4R2
100240V AC |L12 111 X32 L1211 x32
Al A3 14 24 34 44 54 64 82 X2 LN~ |13 14 23 24|13 14 23 24
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Wiring Schematics The following schematics compare the wiring of your existing MSR module to
the recommended newer devices for each application that the existing device
provides.
DCPowered
Figure 69 - 24V DC Powered Schematic
+24VDC
Reset KI K2 K3 K& K5 K6

s11[s52[ 512 A1 [s34 |31 13] 2333 [ 41

i

a1 | A3 x1[13]23]33] 43] 53] 63] 81

MSR121RT
440R-J23102

s21s22] A2 | x5 [s33[v32[ 14]24 [ 34] 42
LT

MSR122E
440R-E21358

QQQﬁWWm

T

A2 [Aa] x2]14] 24]34] 44] 54] 64] 82

24V Com

+24V DC

Reset 1 k2 K3 K4 K5 K6
“o—oo—ot~o—oto—ot o
st1[s21] A1 | s34 13]23]33 [ [x32[ a1]13]23[33[43 [x32] A1 13]23[33[43
o e VI 4\\\

GSRCl  AM

mmy---}--\-- GSREM  \--\--\--) GSREM  \--N\--\--)
440R-S13R2 440R-EM4R2 \ \ \1 \ 440R-EM4R2 \ \ \
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ACPowered

Figure 70 - 115V/230V AC Powered Schematic

L1 (115

or 230VAQ)
Reset K1

s11[s52[s12] A1 [s34]v31] 13] 2333 [ 41

L

440R-J23100 (115V) JER, WP N
440R-J23099 (230V)

s21]s22| A2 | x5 [s33[v32] 1424 | 34] 42
i

K2 K3 K4 K5 K6

A1 | A3 | xa[13]23 ]33] 43] 53] 63] 81

T

N -~ --A---A---A--\--- -7 [440R-E21357 (115V)
ﬁ \ \ 440R-E23156 (230V)

MSR122E
A2 [Aa] x2] 14| 24]34] a4] 54] 64] 82

L2 (AC Com)
115V or
230V AC
+24V DC
KI K2 K3 K4 K5 K6
Reset F
Lt st1[s21] A1 | s34 13] 23]33 [ [x32] A1 13]23[33[43 [x32] A1]13]23[33[43

V AC Com

440R-S13R2 MM

] 01 e STV VT B

T, VU, T

- s12]s522] A2[L11[v32] 14 ] 24 | 34] 42 L1,\2|L11|A2|14|24|34|44 L;2|L11|A2|14|24|34|44
|
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the EM safety relays, so the safety distance must be examined closely and

Response Time c ATTENTION: The response time of the MSR122E safety relay is faster than
adjusted if necessary.

Table 17 - Response Time

Safety Relay | Response Time [ms]

MSR122E 30
EM 35
0utput Load Ca pab|||ty The outputs of the EM safety relay may require interposing relays, depending

in the load the MSR122E safety relay switches. See Output Load Capability
(page 11) for a wiring example of using interposing relays for applications
where the load exceeds the EM safety relay capability.

Table 18 - Current Capability

Load Type MSR122E EM
AC Inductive B300, AC-15 B300, AC-15
4 A/250V AC 1.5A/250V AC
D¢ DC-13 DC-13
2A/24VDC 2A/24VDC(0.1Hz)
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Figure 71 - MSR144 Safety Relay

Terminal Locations and
Panel Space

MSR144 Safety Relay

We recommend replacing the MSR1244 safety relay with a CI safety relay. If
the application does not use the normally closed outputs of the MSR144, an SI
safety relay can replace the MSR144 safety relay.

The outputs of the MSR144 safety relay can be expanded with MSR230 safety
relay immediate operating outputs and the MSR238 safety relay delayed
operating output modules. GSR modules use the EM and EMD safety relays to
expand its outputs.

The MSR144 safety relay is 45 mm (1.8 in.) wide while the CI safety relay is
only 22.5 mm (0.9 in.) wide.

Figure 72 - DC Powered Terminals and Panel Space [mm (in.)]

‘ 45(1.8) |, 22509
|« > |« >
A1533534 552 13 23 31 41 13 23 33 41
X3 S11512 521 S22 S11 A1 S11 S12 L11
MSR144RTP
440R-C23205 (24V DC) GSRCI
440R-513R2
X4 Y30 S31 Y32 Y35 X2 21 522 534 A2
A2 Y1 Y2 X1 14 24 32 42 14 24 34 42

The MSR230P safety relay expands outputs with four immediately operating
outputs. The EM safety relay is the equivalent immediately operating outputs
in the GSR family. Both modules are 22.5 mm (0.9 in.) wide.

Figure 73 - Expansion Module Terminals and Panel Space [mm (in.)]

‘ 225(09) ‘ ‘ 22.5(0.9) ‘
< > < >
< >| < >
13 23 33 43 33 34 43 44
A1 A2
MSR230P GSREM
440R-H23180 440R-EM4R2
L12 L11 X32
14 24 34 44 13 14 23 24
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Chapter 11 MSR144 Safety Relay
The MSR238P safety relay has two delayed outputs. You can replace this
module with the EMD safety relay. Both modules are 22.5 mm (0.9 in.) wide.
Figure 74 - Expansion Module with Delay Terminals and Panel Space [mm (in.)]
‘ 22.5(0.9) ‘ ‘ 22.5(0.9) ‘
< > < >
17 27 35 37 38 47 48
Y3 Y5 Y6 Y4 A1 A2 B1 B2
MSR238P GSREMD
440R-H23196 440R-EM4R2D
Y3 Y7 Y8 Y4 L12 L11 X32
18 28 36 17 18 27 28
w""ng Schematics The following schematics compare the wiring of your existing MSR module to
the recommended newer devices for each application that the existing device
provides.
Dual Channel
Figure 75 - Dual Channel, Monitored Reset Schematic, DC Powered
+24V DC
Reset
. 6 s Delay
A----7--- ?{d |—>To PLC Shown
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ﬁlﬁl S el k2] K
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440R-C23205 \1 --------- \j ””” 440R-H23196 ﬁﬁ
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v3[va|v7] v8[18]28 | 36
[

T
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4

24V Com
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k7 ke K5 k& K3
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RESET \\\EL \1\\ W@%%e)@ﬁﬁﬁ
39 4
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- EMD
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[ I

—>» ToPLC
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Figure 76 - Dual Channel, Automatic Reset Schematic, DC Powered
+24V DC
\ 6 s Delay
o e To PLC Shown
1
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+24V DC

24V Com

+24V DC

24V Com

Light Curtain

Figure 77 - Light Curtain, Monitored Reset Schematic, DC Powered

Light Curtain
Safezone, SC300
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v3[va|v7] v8] 18]28 | 36
L1

T

Light Curtain
Safezone, SC300 WW K4 K3
SensaGuard K8 K2
0SSD1 0OSSD2 Reset
k K1
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Safety Mat

Figure 78 - Safety Mat, Monitored Reset Schematic, DC Powered
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440R-C23205 \1\1 ------ > \ij [ |7 a40rH23196 7)) LS
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Single Channel
Figure 79 - Single Channel, Monitored Reset Schematic, DC Powered
+24V DC
Reset
6 s Delay
[ 4 Shown

|—} ToPLC
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ATTENTION: You must evaluate the response time of your existing system
and compare it to the new system. Based on the difference, you can adjust

the safety distance.

Table 19 - Response Time

Safety Relay Response Time [ms]
MSR144RTP 15
MSR230P —
MSR238P Delay determined by wiring jumpers
(I safety output 35 (45 for safety mats)
(I SWS output 25 (35 for safety mats)
EM 35 (40 for safety mats)
EMD 35+ delay determined by switch setting
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Output Load Capability

The following tables compare the output switching capabilities of the
MSR144RTP to the suggested replacemcnts. In some cases, an interposing
relay is required. See Output Load Capability (page 11) for a wiring example of
using interposing relays.

Table 20 - Current Capability (MSR144/Cl)

Load Type MSR144RTP a
. B300, AC-15 (300, AC-15
AC Inductive 5 A/250 AC 3A/250V AC
DC DC-13 DC-13
3 A/24V DC 4 A/24V DC
Thermal (non-switching) 1x6Aor2x5A 4 Aon 1 circuit

Table 21 - Current Capability (MSR230P/EM)

Load Type MSR230P EM
. B300, AC-15 B300, AC-15
AC Inductive 6 A/250V AC 1.5 A/250V AC
o0 DC-13 DC-13
3 A724VDC 2 A28V DC

Thermal (non-switching) 2x6A,3x5A,0r4x4A 6 Aon 1 circuit

Table 22 - Current Capability (MSR238DP/EMD)

Load Type MSR238DP EMD
. B300, AC-15 B300, AC-15
AC Inductive 3 A/250V AC 1.5 A/250V AC
DC DC-13 DC-13
2.5A/24V DC 2 A/24V DC
Thermal (non-switching) 1x6A,2x4A 6 Aon 1 circuit
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Notes:
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MSR200 Safety Relay

Figure 80 - MSR200 Safety Relay

We recommend replacing the MSR200 safety relay with a DI safety relay.
When output expansion is needed, use an EM and EMD safety relay.

The MSR200 safety relay also has a communication module (MSR240P). The
module generates messages that meet the requirements for RS-232 and
RS-485. There is no direct replacement for both. The recommended
alternative is to use the EtherNet/IP™ module (catalog number

440R-ENETR).
Terminal Locations and The MSR210P and MSR211P safety relays have identical terminal locations.
Panel Sp ace The MSR210 safety relay is designed for mechanically operated safety devices;

the MSR211 safety relay is designed for safety devices with OSSD outputs. We
recommend replacing these safety relays with a DI safety relay.

Figure 81 - MSR210P Terminals and Panel Space [mm (in.)]

| 45(1.8) | ‘ 22.5(0.9)
= 4

$12 S22 S32 S51 13 23 31 $12 522 532 542
S11 521 531 S41 Y40 Y41 Y42 A1 A1 A2 S11 S21
MSR210P
440R-H23176
and GSR DI
MSR211P 440R-D22R2

440R-H23177

Y1 Y2 S34 S31 Y32 Y33 Y30 A2 L12 L11 Y32 S34
S42 S52 S62 14 24 32 13 14 23 24
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The MSR200 relay family is able to add additional input modules: one is the
MSR220P safety relay and the other is the MSR221P safety relay. We
recommend replacing these safety relays with a DI safety relay.

Figure 82 - MSR220P and MSR221P Terminals and Panel Space [mm (in.)]

17.5(0.7) 17.5(0.7) 22.5(0.9)

512 522 532 S12 520 532 S12 S22 S32 S42
A1 A2 S11 S21
MSR220P MSR221P GSR DI
W40R-H23178 440R-H23179 440R-D22R2
L12 L11 Y32 S34
542 $52 562 542 S50 562 13 14 23 24

The MSR200 relay family can also expand output modules. The MSR230P
safety relay has immediate outputs. We recommend replacing this safety relay
with an EM safety relay.

Figure 83 - MSR230P Terminals and Panel Space [mm (in.)]

22.5(0.9) ‘ 22.5(0.9) ‘

13 23 33 43 33 34 43 44
Al A2
MSR230P GSREM
440R-H23180 440R-EM4R2
L12 L11 X32
14 24 34 44 13 14 23 24

The MSR238P safety relay has delayed outputs. We recommend replacing this
safety relay with an EMD safety relay.

Figure 84 - MSR238P Terminals and Panel Space [mm (in.)]

22.5(0.9) ‘ 22.5(0.9) ‘

440R-H23196

Y3 Y7 Y8 Y4
18 28 36

17 27 35 37 38 47 48
Y3 Y5 Y6 Y4 A1 A2 B1 B2
MSR238P GSREMD

440R-EM4R2D

L12 L11 X32
17 18 27 28
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The MSR240 safety relay also has communications options. Relay status is
communicated using an RS-232 or RS-485 output module. There is no direct
replacement, however we recommend replacing this safety relay with an

EtherNet/IP module (catalog number 440R-ENETR).

Figure 85 - MSR240P Terminals and Panel Space [mm (in.)]

17.5(0.7) 22.5(0.9) ‘

A B Gnd Al A2
L TxD Gnd LNK1
MSR240P EtheGri':tl/P
MAOR-H23181 440R-ENETR
MA0R-H23182
MAOR-H23183
LNK2

Wiring Schematics The following schematics compare the wiring of your existing MSR module to
the recommended newer devices for each application that the existing device
provides.

Dual Channel
Safety standards require that interlock closure or release of E-stops must not
initiate hazards.
Figure 86 - MSR210, Dual Chanel, Monitored Reset, DC Powered Schematic
+24V DC
K1
Reset
K2
‘/\_%__- -7 4 Reset
s12[s22] s11[521 [ s34 [vaolvar[va2[ [vai[a1[13 23 [31 [ s12[s22[s11s21] A1[13 [ 23 [534
W|)1| K1 Loaic_,9, | |
&80T
MSR210P LIPS KZj DI K 65t ’
440R-H23176 440R-D22R2
s32]s42] s52[s62[ s31[s41[s51[v30]v37 v33[ A2[ 14 [24[ 32 [ v2 s32[sa2[L11]L12] A2 [14 [ 24 [v32
‘/\_ A ‘/\_ A
4 L > TorLC ToPLC
24V Com

Output  Inputs
Active  Closed
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Figure 87 - MSR210, Dual Chanel, Automatic Reset, DC Powered Schematic

+24V DC

512[522] 511 [ 521 [ 534 40| V41| v42]

[ya1]ar]13 [23 311

MSR210P

g

K1
K2§

‘/\_ e

s12[s22]s11s21] A1 | 13 |23 [s34

NO TR

DI 76 5 “'\
440R-D22R2
s32[sa2[L11[L12] A2 14 [24 [v32

440R-H23176
532 542] s52[s62] s31[s41[s51]v30[ Y32 ¥33[ A2 [ 14 [24[ 32 [ 12
‘/\_ A
0 ® > To PLC To PLC
24V Com
Output  Inputs
Active  Closed
.
Single Channel
Figure 88 - MSR210, Single Chanel, Monitored Reset, DC Powered Schematic
+24VDC
K1
Reset
T K2
- - 1 Reset
s12[s22] s11[s21 [ s34 [vaolvar[va2[ [va1[a1[13[23 [31 [ s12|522|s11|sz1| A1 13 |23 [s34
SAERR e 2
MSR210P LIPS KZj DI Ufa®
440R-H23176 440R-D22R2
532 s42] s52[s62[ s31[s41[s51[v30]v327 v33[ A2[ 14 [24[ 32 [ v2 s32[sa2[L11]L12] A2 [14 [ 24 [v32
‘,/‘\_ ‘,’\_
4 L > TorLC ToPLC
24V Com
Output  Inputs
Active  Closed
Figure 89 - MSR210, Single Chanel, Automatic Reset, DC Powered Schematic
+24V DC
K1
K2
‘./\_ ‘,/‘\_
s12[s22] s11[s21 [ s34 [vaolvar[va2[  [vai[a1[13[23 [31 [V s12|522|s11|521| A1 | 13 |23 [s34
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i RN

532 s42] s52[s62] s31[s41[s51]v30[ Y32 ¥33[ A2 [ 14 [24[ 32 [ 12
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0 ®

L ToPLC
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4 ___
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Safety Mat

Figure 90 - MSR210, Safety Mat, Monitored Reset, DC Powered Schematic

+24V DC

s32[512[ 541 [ 551] 522[s34] vaolvar[vazyai[ a1[13 [23 [ 31 [ 11

K1

]
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A |
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s11[s21]s52[s42[s62 [s31]  [v30[v3v33[a2[14 [24[32] 12 s32[s42]L11[L12[ A2 [ 14 24 [v32
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9 ® L > ToPLC ToPLC
24V Com
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0SSD Inputs
Figure 91 - MSR211, 0SSD Inputs, Monitored Reset, DC Powered Schematic
+24V DC
[ L m
+24V Reset +24V
—lov T —lov K2
0SSD1 0SSD2 0SSD1 0SSD2
4 Reset
s12]s22] 532[ 521 [ s34[vao]va[vaz[ [va1[ a113 [23 [ 31 v1 s12[s11]s22[s21] A1[13 [ 23 [534
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MSR211P ¥ o0 k2 oI PR ’ \i\
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Figure 92 - MSR211, 0SSD Inputs, Automatic Reset, DC Powered Schematic
+24V DC L L
+24V +24V
— oV ov K1
0SSD1 0SSD2 0SSD1 0SSD2 K2
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Input Expansion

Figure 93 - MSR220 Input Expansion Schematic
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Figure 96 - MSR238 Output Delayed Expansion Schematic
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Output Load Capability

74

A

ATTENTION: You must evaluate the response time of your existing system
and compare it to the new system. Based on the difference, you may have to
adjust the safety distance.

Table 23 - Response Time

Safety Relay Response Time [ms]
MSR210P, 32
MSR211P 34 + 6 ms per module (with input expansion modules)
MSR230P —
MSR238P Delay determined by wiring jumpers
DI 25 (single wire safety output)
EM 35 (40 for mats)
EMD 35 + delay determined by switch settings

The following tables compare the output switching capabilities of the MSR200
safety relay family to the suggested replacements. In some cases, an interposing

relay may be required. See Output Load Capability (page 11) for a wiring

example of using interposing relays.

Table 24 - MSR210P and MSR211P/DI Current Capability

Load Type Mﬁszllgr 1apnd DI
ACInductive B300, AC-15 (300, AC-15
3 A/250V AC 3 A/250V AC
D¢ DC-13 DC-13
2.5A/24V DC 47724V DC
Thermal (non-switching) 1x6Aor2x4A 4 Aon 1 circuit

Table 25 - MSR230P/EM Current Capability

Load Type MSR230P EM
AC Inductive B300, AC-15 B300, AC-15
6 A/250V AC 1.5 A/250V AC
0 DC-13 DC-13
3A/24VDC 2A24VDC

Thermal (non-switching)

2x6A,3x5A,0rdx4A

6Aon 1 circuit

Table 26 - MSR238DP/EMD Current Capability

Load Type MSR238DP EMD
AC Inductive B300, AC-15 B300, AC-15
3 A/250V AC 1.5A/250V AC
D¢ DC-13 DC-13
2.5A724VDC 2A24VDC
Thermal (non-switching) 1x6A,2x4A 6Aon 1 circuit
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Documentation Feedback

Your comments will help us serve your documentation needs better If you have any suggestlons on how to improve this document, complete the
How Are We Doing? form at http:

Rockwell Automation maintains current product environmental information on its website at http:
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