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Minotaur Safety Relay (MSR) to Guardmaster Safety Relay (GSR) Conversion (Phases 1...4) Reference Manual

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: |dentifies 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.

> P

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.

ARC FLASH HAZARD: Labels ma?/ be on or inside the equipment, for example, a motor control center, to aIertFEeopIe 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> > P>

The following icon may appear in the text of this document.

Identifies information that is useful and can help to make a process easier to do or easier to understand.

©

N
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Preface

A number of older Allen-Bradley Guardmaster® safety relays are discontinued
and no longer available for sale. 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, you must verify 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. Because
many variables and requirements are associated with any particular
installation, Rockwell Automation does not assume responsibility or liability
for actual use that is based on these examples.

IMPORTANT The following MSR safety relays will continue to be offered for the
foreseeable future.

MSR Family Cat. No. MSR Family Cat. No. MSR Family Cat. No. MSR Family Cat. No.
MSR22LM 440R-P23071 440R-N23112 440R-C23136 440R-M23080
MSR&41 440R-P221AGS 440R-N23113 MSRT31 440R-C23137 440R-M23081
MSRA2 440R-P226AGS-NNR 440R-N23114 440R-C23139 440R-M23082
4451 -104794-Bx 440R-N23115 440R-C23139S 440R-M23084
HSRAE L40R-P4NANS 440R-N23116 440R-E23098 440R-M23085
445L-1x — L4OR-N23117 440R-E23097 440R-M23086
MSR5T 440R-B23020 440R-N23118 440R-E23159 440R-M23088
MSR55 440R-S3501x 440R-N23119 440R-E23160 440R-M23089
MSRT7 440R-B2321 440R-N23120 440R-E23161 440R-M23090
440R-623107 440R-N23121 MSR132 440R-E23162 440R-M23092
MSR124 440R-623108 440R-N23122 440R-E23191 MSR138 440R-M23140
440R-623110 L40R-N23123 440R-E23192 440R-M23141
440R-D23163 440R-N23126 440R-E23193 440R-M23143
440R-D23164 440R-N23124 440R-E23194 440R-M23143S
440R-D23166 440R-N23125 440R-E23195 L40R-M23144
MSR125 440R-D23168 440R-N23127 440R-M23145
440R-D23169 440R-N23129 440R-M23147
440R-D23170 440R-N23128 440R-M23147S
440R-D2317 440R-N23132 440R-M23148
MSR127 440R-N23132S 440R-M23149
440R-N23130 440R-M23151
440R-N23131 440R-623214
L40R-N23133 MSR142 440R-623215
L40R-N23134 440R-623216
440R-N23135
440R-N23135S
440R-N23213
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Who Should Use this Manual This publication is intended for those machine safeguard system designers

who have been adequately trained in the design and use of safeguard systems

Additional Resources

and risk assessments.

This manual provides guidance on the differences between the features of the
safety relays to help you select an appropriate solution for your application.
You must perform a risk assessment of your converted design to confirm it
meets your safeguarding requirements.

These documents contain additional information concerning related products

from Rockwell Automation.

Resource

Description

Guardmaster EtherNet/IP Network Interface User
Manual, publication 440R-UM009

Provides detailed information to install, wire, configure,
troubleshoot, and use the EtherNet/IP™ module.

Guardmaster Safety Relays User Manual,
publication 440R-UM013

Provides detailed information to install, wire, configure,
troubleshoot, and use Guardmaster safety relays.

Minotaur Safety Relay User Manual, publication
440R-UMO14

Provides detailed information to install, wire, configure,
troubleshoot, and use the Minotaur™ MSRB5P safety relay.

Guardmaster Configurable Safety Relay,
Publication 440C-UMO001

Provides detailed information to install, wire, configure,
troubleshoot, and use the Guardmaster configurable safety
relay.

System Design for the Control of Electrical Noise
Reference Manual, publication GMC-RMOO1

Provides a thorough review of the installation and grounding
of noisy components and what can be done to minimize their
potential to inject noise into the system.

Industrial Automation Wiring and Grounding
Guidelines, publication 1770-4.1

Provides general guidelines for installing a
Rockwell Automation® industrial system.

Product Certifications website,
rok.auto/certifications

Provides declarations of conformity, certificates, and other
certification details.

You can view or download publications at rok.auto/literature.

Rockwell Automation Publication 440R-RMO04A-EN-P - March 2022


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/440r-um009_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/440r-um013_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/440r-um014_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/440r-um014_-en-p.pdf
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Chapter ]

Product Overview
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Introduction

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

The narrow housing design of 22.5 mm (0.88 in.) and configurable reset and
logic functions, GSR safety relays can consolidate various functions of MSR
safety relays with fewer models.

The MSR product line of safety relay modules typically offers one dedicated
safety function for one safety circuit and actuator. MSR safety relays have less
connectivity to each other than GSR safety relays. To add a second or third
safety circuit requires more safety relay modules and safety contacts for
cascading to maintain PLd or PLe safety ratings according to EN ISO 13849-1,
respectively, SIL 2 or SIL 3 according to IEC 62061.

The GSR safety relay offers configurable safety functions and consolidates
safety circuits, which result in fewer units, less space, and fewer costs. Due to
the unique SWS cascading capability, logic combinations and zones can be
constructed quickly.

Replacement with a GSR safety relay is more than a one-by-one swap out.

New Machinery Directives, changes of harmonized standards, and demands
of safety solutions drove past designs of machines and contributed to
productivity and flexibility.

This publication offers detailed assistance in the conversion of legacy MSR
safety relay solutions to a smarter, cost-effective design of machines.
Compliance with the latest requirements of Machinery Directive and
harmonized standards have also been addressed.

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


https://www.rockwellautomation.com/global/support/overview.page

Chapter 1 Introduction

GSR Benefits

Conversion Concerns

10

The GSR family of safety relays provides the following benefits:

« One or two (dual-channel) inputs

«+ Single wire safety (SWS) expansion

« Narrow package (less panel space)

« Configurable operation

« Cat4 PLe and SIL 3 rating on most models
«  RoOHS compliance

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. Panel space can become tight as the extra space is used.
With panel space in mind, the recommended conversion is intended to
maintain, or even reduce, panel space.

Wiring Terminal Location

The need to move a wire 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 previous and new devices, so
you can plan the conversion appropriately.

Wiring Change

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

Response Time

Response time 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-RMO04A-EN-P - March 2022



Chapter 1 Introduction

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, you can use
relays that interpose, as shown in Figure 1.

Figure 1- Output Load Capability Using Interposing Relays

+24V DC } }
CR1 CR2
s $

s [sa[a | [ss[1 |23 (33 [a

RESET 0 ])7)'7)' a
Ll e ||

GSRCI

4HOR-ST3R2 M \'\]'\
s12 [so2 | n2 [n [va2 [ [ou |34 | w2
24V Com

Interposing Relays CR1and CR2 consist of: ~ 700-HPSXZ24 (relay)
700-HN123 (base)
700-ADILR (diode and status indicator)
700-HNTI9 (retainer)

Interposing Relays

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 Figure 2.

Figure 2 - Interposing Relays

+24V DC } ;
CR1 CR2
3 b

—

L
Ll e V||

sn [so [m | [sa |13 |23 33 [

GSRCI

HOR-ST3R2 i \\i\
s12 [s22 [ w2 [un [vs2 [ 4 Jou [34 [ 42

P g
24V Com

CR1and CR2 consist of: 700-HPSXZ24 (relay)
700-HN123 (base)
700-ADILR (diode and status indicator)
700-HNTI9 (retainer)
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Chapter 1 Introduction
Monitored Reset Operation
The reset operation of the GSR relays is slightly different from the operation of
the MSR relays. The reset operation of the MSR relays occurs on the trailing
edge of the signal; for example, when the reset button is released. The reset on
the GSR relays must see that the reset signal is released within the range of
0.25...3 seconds.
Figure 3 - Reset Operation Signal
MSR GSR
Reset Button Reset Button
Re'ism Released within Time Range
e
U |
0.25s 3s
12 Rockwell Automation Publication 440R-RMO04A-EN-P - March 2022



Chapter 2

MSR8T Safety Relay

MSR8
converts to
GSRCI

Phase 1(April 2015)

The preferred migration for the MSRST safety relay is to the GSR CI safety
relay.

The GSR CI safety relay has a switch to configure the reset to automatic or
monitored manual. The wiring determines the single or dual-channel
operation.

Terminal Locations and Panel Space

The MSRST safety relay has a row of terminals at the top and bottom. The
width is 45 mm (1.77 in.). The GSR CI safety relay has two rows of terminals at
the top and bottom, with a smaller 22.5 mm (0.88 in.) width.

Figure &4 - DC Powered [mm (in.)]

< 45(1.77) N < 22.5(0.88) >
A1S13 X1 13 23 33 41 b1 1323 33 4
A1 811 S12 LN
MSR8T GSRCl
440R-E23030 440R-S13R2
S21 S22 S34 A2
A2 S14 X2 14 24 34 42 52 14 24 34 42

The MSRST safety relay has an option for 115V AC and 230V AC. Since the

GSR CI safety relay is powered by 24V DC, catalog number 1606-XLP15E, can be
used to convert the AC supply to 24V DC, while still occupying the same
amount of space.

Rockwell Automation Publication 440R-RMO04A-EN-P - March 2022 13



Chapter 2 Phase 1(April 2015)

Figure 5 - AC Powered [mm (in.)]

P 45 (177) o P 45(177) R
< > < >
ATS13 X1 13 23 33 41 51 i 13 23 33 4

0560634 | A ST S1Z LN

MSR8T 1606-XLP15E GSRCI
440R-C23031 (110/230V AC) 44OR-SI3R2

100.260vAC | S21 S22 S34 A2

A2 S14 X2 14 24 34 42 52 LN = [w 2 36 &

The power, safety inputs, and outputs are similar. The reset/monitoring circuit

is slightly different. Figure 6...Figure 8 on page 15 show comparisons of the
typical ways a MSR8Tsafety relay can be applied and the GSR CI safety relay
equivalent.

Example Wiring Schematics

Figure 6 - DC Powered
+24V DC

= ) o |
s13 [ A1 |x1|13|23|33|41 E s |sz1|m|334|13|23|33|41
MSRT ) RESET
,{ LAOR-E23030 "' GZ; _@ \ﬁ'\ﬁ-\

-—- --- - UL L GSRCI \—-— --\--

L2
U) 4OR-SI3R2 )7}) "
jAIAzllemlzz.lzz.lz.zlsz -—-}KZ s12 [s22 [ w2 [ [ 14 [ |34 ] 42 %

g TS

24V Com | |
A catalog number 1606 power supply converts 100/240V AC to 24V DC to power
the GSR CI safety relay. The outputs of the GSR CI safety relay can switch up to
240V AC loads.
The MSRST safety relay has an internal switch that sets the power to either
115V or 230V AC.
Figure 7 - AC Powered
u
(110 or 230V AC) R
11213 24Y DC L2 Ls
_)_-} Ki — )_} "
S |x1|13|23|33|41|51 Lo+ sn [san [a [s3a |13 |23 ]33 |w
MSR8T : | 1806- . RESET 0 |___ |_“ |___
- | waor-Ezaon \ﬁ e | €31 \ﬁ \ﬁ \
R0V \-o ___ . DL BSRC AU G S - T RPRT:
10V AC 440R-ST3R2 ) )
st [ 2 [ xa | w |24|34|42|52 -,J--}Kz N - si2 [s22 [ w2 [un [ Jou [36 [ a2 | £7:7--pK2
= |
24V Com
L2 (AC Com) ToPL
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Chapter 2 Phase 1(April 2015)

As an alternative, an equivalent MSR127 safety relay can replace the AC
powered MSRS safety relay. Select the appropriate MSR127 safety relay.

Figure 8 - AC Powered Alternative

L

(110 or 230V AC)

si3 [a1 | xi |13 |23|33 [a ][5

MSR8T
440R-E23031
E| 230V AC
110V AC

-7

\ ﬁ“\“

filk

su.lAzlszu. | 24|34|t.2|52

L2 (AC Com)

=1

san [sn [ss2 [m [ 13 [ 23 [33 [w

IR
IS
O i

L L

s22 [s12 [ a2 [s34 | 1 [o4 [ 34 [ 42

N
—
[N

)

Response Time

Table 1- Response Time

Safety Relay Response Time [ms]
MSR8T 90
GSR Cl 35

Since the GSR CI safety relay has a faster response time, the safety distance for
the GSR CI safety relay is shorter than the MSRS8T safety relay. No further

action is required.

Output Load Capability

The MSR8T safety relay has a higher current capability than the GSR CI safety

relay, see Table 2. See Interposing Relays on page 11 for a wiring example of
using interposing relays for applications where the load exceeds the GSR CI

safety relay capability.
Table 2 - Current Capability
Load Type MSR8T GSR CI
AC Inductive BSU[Z, /ﬁ\C—15 CSU]U,EIZCJS
P300, DC-13
0c 3 A at 24V DC 2 Aat 24V DC
Thermal (non-switching) 4A 2A
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MSRIORD Safety Relay

The MSR10RD safety relay has eight immediate safety outputs and one delayed
safety output, plus an immediate auxiliary output and a delayed auxiliary
output. The preferred migration for the MSR10RDT safety is to the GSR CI
safety relay with two EM expansion relays and one EMD expansion relay.

The MSR10RD safety relay has an option for 24V DC, 115V AC, and 230V AC. For
AC powered applications, a catalog number 1606 power supply can be used to
provide 14V to the GSR safety relays.

MSRIORD
converts to
GSRCI

Terminal Locations and Panel Space

The MSR10RD safety relay has a row of terminals at the top and bottom. Its
width is 152 mm (5.98 in.).

Figure 9 - DC Powered [mm (in.)]
| 152 (5.98)

< y
|‘ >

A+ SBS28 X1 18 28 3 4 5 63 W 8 9 DB DA

MSR10RD
440R-623029 (0.1...10 s Delay)
440R-623067 (1.0 s Delay)
440R-623068 (0.5 s Delay)

plus 2 EM and 1 EMD

A2 - S S24 X2 W % 34 44 B4 B4 Th B4 92 D4 D22

For 24V DC powered applications, a GSR CI safety relay, two EM expansion
relays, and one EMD expansion relay are needed; these occupy only 90 mm
(3.54 in.) of panel space.

Figure 10 - AC Powered [mm (in.)]

< 90 (3.54) }!
13 23 33 41|33 34 43 44|33 34 43 44|37 38 4T 48
expansion relays ATSTT S12 L1 [ AT A2 AA2 AA2
GSR C GSR EM GSR EM GSR EMD
LAOR-ST3R? 440R-EMAR? 440R-EMAR? 440R-EMAR2D
$21 822 S34 A20L12 L1 x32  fuiz tmox32 |2 wnoxs2
W24 34 42)13 14 23 24|13 14 23 24|17 18 27 28

For applications powered by 115V AC or 230V AC, the 1606-XLP15E power
supply can be used to convert the AC supply to 24V DC, while still occupying
less than the amount of panel space required by the MSR10RD safety relay.
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+24V DC

i

Chapter 2 Phase 1(April 2015)
Figure 11 - DC Powered [mm (in.)]
y 2.5 (4.43) N
< 4
oW 13 23 33 41|33 36 43 44|33 34 43 44|37 38 47 48
0L 0g3A | ATST 12 LAt A2 AT A2 A A2
1606-XLP15E GSRC| GSR EM GSR EM GSR EMD
440R-ST3R2 L40R-EM4R? L4OR-EM4R? 440R-EM4R2D
100,260V AC |S21 S22 $34 A2[L12 LTI X32 L12 L1 X32 L12 L1 X32
LN | 24 34 42013 14 23 24013 14 23 24[17 18 27 28

Example Wiring Schematics

Figure 12 - DC Powered

+24V DC

e

s [s33 | [« |13 |23 |38 | 43|53 |63 | 7|30

| 073

MSR10RD

vt

440R-623029
440R-623067
440R-623068

Y

st s [ M2 | - [ [ on 36 aa | 5al6a |74 [86 92 [ow |02 [x
[ke]ToPLC  [kg] ToPLC

24V Com

Figure 13 - GSR Equivalent Circuit

ot o—ot~o ot o—ot~o
: ks ke KT K6 K5 Ke K3 K2 KI
Reset rlT
s [son [ m [s3u] 3 [ 23|33 |4 [xs2[ w13 [25 [33 [43 [xs2 [ [13 J25 [33 [43 | [B1 [B2 [xs2[ & [17 [27 [37 [47

ReseT 0 ]

Rk

e

e

76

RANGES, TIME,, [ ]
s
876 5“3 K !

24V Com

YYYY] Pt YUY (S Y YY) | |28
440R-ST3R2 440R-EMAR? L4OR-EMAR? 440R-EMAR2D
12 [so2 [ a2 [t [ [ou [3 w2 U|2|L11|A2|14 [24 |34 |4 L1?|L11|A2|14 |2 36 [as | [mo [ [ a2 [18 [os [38 s
I I
—» ToPLC To PLC

Rlek

el

|K|8:|

The MSR10RD safety relay has an internal switch that sets the power to either

115V or 230V AC.
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Figure 14 - AC Powered
u

TI5/230V AC
1\ Reset
]
s [s3 [wm [+ [18 ]33 | 43|53|63 | 73|83|91 |D13 lonn |
. MSRIORD N l___ BRI
6 F-7 L uuoreszsons \ﬁ \ﬁ \ﬁ \ﬁ
H4OR-G23067 --
440R-623068
St [son [ a2 [ - [ [ o3| ] 54| s4|74 |84|92 Imz.lnzz [x2

TUPLC TOPLC

L2

The GSR safety relay solution requires a power supply. The 1606-XLP15E power
supply provides 15 W, enough to power the four GSR safety relays. Each GSR
safety relay consumes a maximum 3.5 W.

Figure 15 - GSR Safety Relay

1

16/230V AC
+24V DC
M o—ot o oot~
Reset K9 K8 KT Kb K5 K K3 K2 K
[ s [sa1 [m |334|13|23|33|41 |x32|A1|13|23|33|43 |x32|m|13|23|33|43 BI [B2 [xs2[w [ [27 [37 |47
RESET RANGE!, TIME), | |
1606- AL RO N Vet 5 I N N WO O W S N S B 2 3
RS O R VI [
S " TTTY] B V1T B V1T 8
440R-S13R2 440R-EM4R2 440R-EM4R2 440R-EM4R2D
N s12 [s22 [ n2 [um |4 [ 24 | 34 | 42 L1|2|L11|A2|14 |2‘i|34|44 L12||L11|A2|14||24|34|44 w2 [t | [ a2 |8 |28 3848
[ |
] [l [g] —> ToPLC ] k5] [ks] [<7] lgﬂ s ToPLC
24V Com
Response Time
Table 3 - Response Time
Safety Relay Response Time [ms]
MSR10RD 50
GSR CI 35
EM 70 (35 from the GSR CI + 35 from the safety wire input)
EMD 70 (35 from the GSR CI + 35 from the safety wire input)

18

Since the GSR CI safety relay has a faster response time, the safety distance for
the GSR CI safety relay is shorter than the MSR10RD safety relay. The response
time of the loads that are connected to the EM and EMD expansion relays are
longer and must be evaluated for adequate safety distance.

expansion relays, the safety distance must be examined closely and adjusted

ATTENTION: Since the MSR10RD safety relay is faster than the EM and EMD
A if necessary.

Rockwell Automation Publication 440R-RMO04A-EN-P - March 2022



Chapter 2 Phase 1(April 2015)

MSRTIR Safety Relay

converts to
GSRCI

Output Load Capability

The MSR10RD safety relay has a higher current capability than the GSR CI
safety relay, EM, and EMD expansion relays as shown in Table 4. See
Interposing Relays on page 11 for a wiring example of using interposing relays
for applications where the load exceeds the GSR safety relay capability.

Table &4 - Current Capability

Load Type MSRIORD GSRCI EN EMD
) B300, AC-T5 C300, AC-T5 B300, AC-5 B300, AC-T5
AC Inductive 4 154 15 A/250V AC 15 A/250V AC
0C P300, DC-13 DC13 DC-13 DC13
3 A at 24V DC 2 A at 24V OC 2 A at 24V DC 2 A at 24V DC
(nonT—ZSVriTcﬂinq) LA 2A 6 Aon1circuit 6 Aon1circuit

The preferred migration for the MSR11R safety relay is to the GSR CI relay. The
MSR11R safety relay is only available with one dual-channel and monitored
manual reset.

Currently, only the 24V version is available. The 110V AC and 230V AC versions
were obsoleted earlier.

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

Terminal Locations and Panel Space

The MSR11R safety relay has a row of terminals at the top and bottom. Its width
is 45 mm (1.77 in.). The GSR CI safety relay has two rows of terminals at the top
and bottom, allowing a smaller 22.5 mm (0.88 in.) width.

Figure 16 - Terminals and Panel Space [mm (in.)]

< 45(1.77) > < 22.5(0.88) >
A1 S13 S24 X1 41 13 23 33 ¥ 23 33 4
A1 S11 S12 LT
MSRTIR GSRCI
440R-J23044 440R-S13R2
S21 S22 S34 A2
A2 S14 S23 X2 42 14 24 34 14 24 34 42

The power, safety inputs, and outputs are similar. The reset/monitoring circuit
is slightly different. The schematics below show comparisons of the four
different ways an MSR11R safety relay can be applied and the GSR CI safety
relay equivalent.
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Example Wiring Schematic

Figure 17 - DC Powered

+24V DC

44

Reset

Reset

o

s [sos[m [x1 |13 [ 23 [35 [a

-

MSRTIR
440R-J23044

st (s | a2 [x2 [ [ 2a]3u]w
I

K1
K2

24V Com

o

sn [sn [w [ s3] |23 [38 |4

RESET 0 NN
AM

GSRC
440R-S13R2

12 [s22 [ a2 [t [ [2s [ 36 [ w2

20

Response Time
Table 5 - Response Time
Safety Relay Response Time [ms]
MSRTIR 50
GSRCI 35

Since the GSR CI safety relay has a faster response time, the safety distance for
the GSR CI safety relay is shorter than the MR11R safety relay. No further
action is required.

Output Load Capability

The MSRI1IR safety relay has a higher current capability than the GSR Cl safety
relay, see Table 6. See Interposing Relays on page 11 for a wiring example of
using interposing relays for applications where the load exceeds the GSR CI

safety relay capability.
Table 6 - Current Capability
Load Type MSRTIR GSR CI
AC Inductive BSU[Z, //iC—]S C3O]U,5/>x[)—15
P300, DC-13
0C 3 A at 24V DC 2 Aat 24V DC
Thermal (non-switching) 4A 2A
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MSRI2T Safety Relay

MSR12T

converts to
GSR CI

The preferred migration for the MSR12T safety relay is to the GSR CI safety
relay. The MSR12T safety relay is only available with one dual-channel and
automatic reset.

Currently, only the 24V DC and 110V AC versions are available. The 230V AC
version is obsolete.

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

Terminal Locations and Panel Space

The MSR12T safety relay has a row of terminals at the top and bottom. Its
width is 45 mm (1.77 in.). The GSR CI safety relay has two rows of terminals at
the top and bottom, allowing a smaller 22.5 mm (0.88 in.) width.

Figure 18 - DC Powered [mm (in.)]

45(1.77 22.5(0.88
< (1.77) > ¢ ( ))

A1 S13 S24 X1 41 13 23 33 123 33 4
AT ST S12 N

MSR12T GSRCI
440R-K23041(24V DC) 440R-S13R2

S21 S22 S34 A2

A2 S14 S23 X2 42 14 24 34 14 24 34 42

The MSR12T safety relay also has an option for 110V AC. Since the GSR CI
safety relay is powered by 24V DC, the 1606-XLP15E power supply can be used
to convert the AC supply to 24V DC, while still occupying the same amount of
space.

Figure 19 - AC Powered [mm (in.)]

45(1.77 45(1.77
< |« = >

A1ST3 S24 X1 41 13 23 33 P R
0560834 | ST S12 LT
MSRI2T 1606-XLPISE BSRC
HAOR-K23042 (TIOV AC) HAOR-S13R2

100..260vAC | S21 S22 834 A2
A2 S1h S23 X2 42 14 24 34 LN £ | 24 34 4
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Example Wiring Schematics

Figure 20 - DC Powered

+24V DC

si8 [z (w1 [x |13 |25 ]33 [u

vt

A

MSR12T
440R-K23041

sth [s24 [ a2 [x2 |1 [ 24] 34 | w2
I

24V Com

—

\;\_\_ -
SN
N

—
N

sn [so1 [m s3] 13 |23 |33 |4

g

RESET 0 NN

RCHRRN
i

440R-S13R2

s12 [s22 [ w2 [ |1 |24 |3 [ s2

L1(T10V AC)

i

Figure 21 - AC Powered

st [sa3[m [x1 [13]23[33 [

+24V DC

,_
—
N

MSR12T
440R-K23042

\{\_
~N—

H

St [su | a2 [x2 [ [ 2a] 3] w0
[ ]

1606-
XLP15E

+

vt

®

L2 (AC Com)

24V Com

=

sn [san [a | s3u |13 [ 23 [33 |l

RESET __,0 [ 1 ]

TR

GSRCI =\ --\--
440R-S13R2

12 [s22 [ m2 [t [ [24 |36 [ w2
LT

As an alternative, an equivalent MSR127 safety relay can replace the AC
powered MSR12 safety relay. Select the appropriate MSR127 safety relay.

Figure 22 - AC Powered

L1(1ov AC)

s [soz w1 [x [13 |23 [33 [w

’_
—
N
(3]

v

MSR12T

1
son [sm [s52 (w1 [13 [ 23 [33 [u

1112 L3

440R-K23042

N A T
N~ =

N

S —

MSR127
440R-N231xx

INRE
£

iy

522 [s12 [ a2 [s34 [ o4 [ 36 [ 42

®

1.2 (AC Com)

®

22

Response Time
Table 7 - Response Time
Safety Relay Response Time [ms]
MSR12T 50
GSRCI 35

Since the GSR CI safety relay has a faster response time, the safety distance for
the GSR CI safety relay is shorter than the MR12T. No further action is

required.
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MSR14T Safety Relay

MSR14T

converts to
GSR Cl

Output Load Capability

The MSR12T safety relay has a higher current capability than the GSR CI safety
relay, see Table 8. See Interposing Relays on page 11 for a wiring example of
using interposing relays for applications where the load exceeds the GSR CI

safety relay capability.
Table 8 - Current Capability
Load Type MSR12T GSR CI
- B300, AC-15 300, AC-15
AC Inductive 4 A at 250V AC 15 A
N300, DC-13
0C 3 A at 30V OC 2 Aat 24V DC
Thermal (non-switching) LA 2A

The preferred migration for the MSR14T safety relay is to the GSR CI safety
relay. The MSR14T safety relay is only available with 24V DC power, one
dual-channel input, and automatic reset. It has two normally open (N.O)
outputs and one normally closed (N.C.) output.

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

Terminal Locations and Panel Space

The MSR14T safety relay has a 22.5 mm (0.88 in.) wide body, with two rows of
terminals at the top and bottom. The GSR CI safety relay also has two rows of
terminals at the top and bottom in a 22.5 mm (0.88 in.) width.

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

¢ 22.5(0.88) >

31 13 23
A1 §13 S23 X1

MSR14T
440R-123047
(24v DC)

A2 S14 S24 X2
32 14 24

¢ 22.5(0.88) >

¥ 23 33 4
AT STT S12 LN

GSRCI
440R-S13R2

$21 S22 S34 A2
W2 34 42
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Example Wiring Schematic

Figure 24 - DC Powered

+24V DC

44

st3 [so3[m [x1 [ [23[3

MSR14T \Y"\Y"
440R-123047

Sta [s24 [ a2 [x2 [ | 2] 32
I

=
—
1N
138

N
>

et

N—
*—\—
N

K1
K2 \-

C=

24V Com

sn [sa [a [ s3] 23 (33 |w

RESET 0 [ 1 |

T, e -

GSR CI N--\--
440R-ST3R2
s12 [sa2 [ M2 [un [ [on |34 [ 42

24

Response Time
Table 9 - Response Time
Safety Relay Response Time [ms]
MSR14T 90
GSR Cl 35

Since the GSR CI safety relay has a faster response time, the safety distance for
the GSR CI safety relay is shorter than the MR12T safety relay. No further

action is required.

Output Load Capability

The MSR14T has a higher current capability than the GSR CI safety relay, see
Table 10. See Interposing Relays on page 11 for a wiring example of using
interposing relays for applications where the load exceeds the GSR CI safety

relay capability.
Table 10 - Current Capability
Load Type MSR14T GSR CI
. B300, AC-15 300, AC-15
AC Inductive 4 Aat 250V AC 15A
N300, DC-13
0C 9 A at 30V DC 2 Aat 24V DC
Thermal (non-switching) 4A 2A
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I‘ISRIE Safety Relay

MSR15D
converts to
GSR CI

plus the EMD expansion relay

The MSR15D is a safety relay with two immediate safety outputs and one
off-delayed safety output. There are two models, which have different delay
time ranges. The preferred migration for the MSR15D safety relay is to the GSR
CI safety relay with the EMD expansion relay. The MSR15D safety relay is only
available with 24V DC power, one dual-channel input, and automatic reset.

The GSR CI safety relay has one switch to configure the reset to automatic or
monitored manual. The EMD expansion relay has two rotary switches that can
accommodate the delay ranges of both MSR15D safety relay models.

Terminal Locations and Panel Space

The MSR15D safety relay has a 45 mm (1.77 in.) wide body, with a row of
terminals at the top and bottom. The combination the GSR CI safety relay and
EMD expansion relay also occupy 45 mm (1.77 in.) of panel space. They each
have two rows of terminals at the top and bottom.

Figure 25 - Terminals and Panel Space [mm (in.)]

45(177) Jd L 45(177)

i N
< > [<€ >

A1 S13 S23 X1 31 13 23 47 1325 33 41|37 38 47 48
A1 STT S12 LTT| A1 A2

MSR15DT GSRCl GSR EMD
440R-M23048 (0.1..10 s) 440R-S13R2 440R-EM4R2D
440R-M23057(1...35 s)

S21 S22 S34 A2|L12 LM X32
A2 ST S24 X2 32 14 24 48 14 24 34 42017 18 27 28

For off-delay operation, the Range switch on the EMD expansion relay must be
set to values 1, 2, 3 or 4. Use a jumper between B1 and B2 if a retriggerable
operation is desired.
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Example Wiring Schematic

Figure 26 - DC Powered

+24V DC

K1
B1 [ B2 |X32|A1 |17 |27 |37 |47
RANGE 7 TIME

AT

SHEAER

RESET \ﬁ _________
i @

s [s23 [m |18 |23 [31 Jons [0 | s34 | 13 [ 23 |33 [ 4

\%\F ﬁ\% )

vt

MSRI5D

440R-M23048 GSR Cl S W

LaoR-M23057 Y K3 440R-S13R?2 HLOR-ENAR2D

sta [s24 [n2 [ | 24 32 |[]14 [x2 s12 [s22 [ a2 [in [va2 | |24 |3 [ 42 L1|2 [m ] [ |13 | 28 38 |48

[
| ToPLC
4 L 4 Ki BIZI Ly ToPLC

24V Com I:|]

Response Time

Table 11 - Response Time

Safety Relay Response Time [ms]
MSR15D 90 (Immediate Outputs), 0.1...35 s (delayed output)
GSRCI 35 (Immediate Outputs), 0.1...35 s (delayed output)

Since the GSR CI safety relay has a faster response time, the safety distance for
the GSR CI safety relay is shorter than the MR1sDsafety relay. No further
action is required.

Output Load Capability

The MSR15D safety relay has a higher current capability than the GSR CI safety
relay, as shown in Table 12. See Interposing Relays on page 11 for a wiring
example of using interposing relays for applications where the load exceeds
the GSR CI safety relay capability.

Table 12 - Current Capability

26

Load Type MSRIST GSRCI ENMD
) B300, AC-T5 C300, AC-T5 B300, AC-T5
AC Inductive 4Aat 250V AC 154 15, 250V AC
N300, DC-13 DC-13
be 3 A at 30V 0C 2Aat24vDC 2 A at 24V DC
Thermal (non-switching) 4A 2A 6 A on1circuit
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MSRIGR/T Safety Relay

MSRI6R/T
converts to
GSR CI

The preferred migration for the MSR16R/T safety relay is to the GSR CI safety
relay. The MSR16T safety relay is only available with 24V AC/DC power, one
dual-channel input. By setting an internal switch, the MSR16R/T safety relay
can be set for monitored manual or automatic reset. It has three N.O. outputs.

The GSR CI safety relay has one switch to configure the reset to automatic or

monitored manual. Wiring determines the dual-channel operation.

Terminal Locations and Panel Space

The MSR16R/T safety relay has a 22.5 mm (0.88 in.) wide body, with two rows of
terminals at the top and bottom. The GSR CI safety relay is similar in that it
also two rows of terminals at the top and bottom in a 22.5 mm (0.88 in.) width.

Figure 27 - Terminals and Panel Space [mm (in.)]

¢ 22.5(0.88) > ¢ 22.5(0.88) >
33 13 23 13 23 33 4

A1 S13 $23 X1 AT ST 812 LM
MSRIBT

440R-N23059 GSR CI

{24V AC/00) 440R-SI3R?

A2 S14 S24 X2 21 $22 S34 A2
34 1 24 % 24 34 42

Inside the MSR16R/T safety relay cover, set the internal switch to T. On the
GSR CI safety relay, configure the rotary switch on its front face to AM.

Example Wiring Schematics

Figure 28 - Automatic Reset

+247D0C
s [sos a1 [ [13 [ 23] 33 010G s [sa [m [ssa ] [23 ]33 [ | 11219
|;|R I 7)’) RESET 0 NN ) -)—- K
el e e M e T
MSRIBT ' \' ) K2 /U) GSRCI M S W
440R-N23059 G4OR-ST3R2 \ \] \
sta [s24 [ m2 [x2 [ | 24| 34 si2 [s22 [m2 [in [ |24 |36 [ 42
| ]
24V Com

Inside the MSR16R/T safety relay cover, set the internal switch to R. On the
GSR CI safety relay, configure the rotary switch on its front face to MM.
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Figure 29 - Monitored Reset

+24V DC

44

Reset Reset
o s

s |3 [m |x |13 |25 ]33

nf

MSRIET
440R-N23059

sta [s26 [ w2 [x2 [ s | 24| 34
I

112 13 sn [so [m [ s3] 13 |23 ]33 |4

RESET 0 )
e | s, el T

—

K1
K2

7J GSRC| --\--\--
H4O0R-ST3R2

s2 [so2 |2 [tn [ [o4 | 34| 4

24V Com

28

Response Time
Table 13 - Response Time
Safety Relay Response Time [ ms]
MSR16R/T 90
GSRCI 35

Since the GSR CI safety relay has a faster response time, the safety distance for
the GSR CI safety relay is shorter than the MR16T safety relay. No further
action is required.

Output Load Capability

The MSR16R/T safety relay has a higher current capability than the GSR CI

safety relay, see Table 14. See Interposing Relays on page 11 for a wiring
example of using interposing relays for applications where the load exceeds

the GSR CI safety relay capability.
Table 14 - Current Capability

Load Type MSRIGR/T GSRCI
) 1300, AC-T5 £300, AC-T5
AC Inductive 6 A at 250 AC 15A
N300, DC-13
DC e 2 A at 24V DC
Thermal (non-switching) 6A 2A
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MSR23M safety Relay The MSR23M is a safety relay that is designed to interface with safety mats.
The MSR23M safety relay is available in narrow housing for 24V DC
applications and wider housing for applications requiring 110V AC.

Each unit has an internal switch that sets the relay for automatic reset or
monitored manual reset.

The recommended conversion is to a GSR CI safety relay for the DC powered

unit and a GSR CI safety relay with a catalog number 1606 power supply for the
MSR23M safety relay, which is powered at 110V AC.

Terminal Locations and Panel Space

MSRZ3M
Figure 30 - DC Powered [mm (in.)]

converts to
GSR CI ( 22.5(0.88) ) ( 22.5(0.88) )
M $33 S34 13 23 33 41
13 23 24 3 AT ST S12 L1
MSR23M
440R-P23073 GSRCI
(24 00) 440R-ST3R2
14 SN S12 32 $21 $22 S34 A2
$21 S22 A2 W24 34 42

For those applications where the MSR23M safety relay is powered by 110V AC, a
1606-XLP15E power supply can be used. With the additional power supply, the
panel space by the replacement design occupies a smaller space than one

MSR18RT power supply.
Figure 31- AC Powered [mm (in.)]
< 45(1.77) ) ( 45(1.77) )
Al S33 S34 ZZV 1_5W 1 23 33 4
13 23 24 31 '
0540634 | AT ST 812 LN
MSR23M 1606-XLP15E GSRCI
440R-P23074 (MOV AC) 440R-S13R2
14§11 812 32 100.260vAc | S21 S22 834 A2
A2 $21 $22 LN = Ju o2 34 w
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Example Wiring Schematics

Figure 32 - 24V DC with Automatic Reset

+24V DC

s12 [s22 | m2 [s34 | | 24| 32
I

C=

sn [sa [m [ss3] 13 [ 23 [3 12 13 s [sa [m [s3a[1s [25 ]33 [w | 1213

B R 0 XA Reser_ 0 1 VR o
Yl &, YT I

MSR2IM  \__\__ K2 X-f4 GSRCI LU NI W

440R-P23073 LR ST \ \] \ @

so2s12 | a2 [t [ [os [ 34 | a2

24V Com
Figure 33 - 110V AC with Monitored Reset
L1(TI0V AC)
Reset +24V DC Reset
9}'0— | o}-o
sn [san|m [s3s] 6 [25[3 UL L3 Lo+ sn [sor [m [ s3] 3 [23 ]33 [w [V 1218

af

MSR23M
440R-P23074

si2 [s22 [ a2 [sau | | 4] 32

1606-
XLP15E

AM

GSRCI
440R-S13R2

s22 [si2 | a2 [un [ |24 [ 3 [ 42

24V Com

L2 (AC Com)

Response Time

ATTENTION: Since the MSR23M safety relay is faster than the GSR Cl safety
relay, the safety distance must be examined closely and adjusted if
necessary.

JAN

Table 15 - Response Time

Safety Relay Response Time [ ms]
MSR23M 15
GSR CI 35

Output Load Capability

The outputs of the GSR CI safety relay can require interposing relays,
depending on the load being switched by the MSR23M safety relay. See

Interposing Relays on page 11 for a wiring example of using interposing relays
for applications where the load exceeds the GSR CI safety relay capability.
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Table 16 - Current Capability

Load Type MSRI6R/T GSR CI
: B300, AC-15 300, AC-15
AC Inductive 3N 15A
P300, DC-13

oc 95 A at 24V DC 2 Aat 24V DC

Tcircuitat 8 A
Thermal (non-switching) 2 circuits at 7 A 2A

See Figure 34

The current through the contacts in the MSR23M safety relay must be adjusted
to its current limit curves:

Figure 34 - Current Limit Curves
250 PN

160 —
147 A max

10 —ﬁ

120
100 \
80
100 80 \
\ 40 \

504 | \ 2
AN
[ | [ I | | I I |

I
0 0 10 2 30 40 50
12 3 45 6 78 Quadratic total current
—» Switching current | [A]

200

V]

150

Switching voltage U [

2.
Y P=U40+)
Safe braking, no continuous arcing

I, 12 ,Is — currentin contact paths
Max 1switching cycle/s

Arc Limit Curve Under Resistive Load Quadratic Total Current Limit Curve

MSR123RT safety Relay The MSR123RT safety relay has the following key design characteristics:
« Single or dual-channel inputs

« Accommodates mechanical and OSSD (light curtain) inputs

« Two electromechanical safety outputs

« One solid-state auxiliary output

« Reset can operate automatically or monitored manual

The recommended conversion is to a GSR SI safety relay.

MSRIZ3RT
converts to
GSR S
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Figure 35 - DC Powered [mm (in.)]

< 45(1.77) > < 22.5(0.88) >
A1 811 852 §12 Y31 Y32 13 23 S12 822
A1 A2 ST S21
MSR123RT GSR S
440R-J23106 440R-S12R2
L1 Y32 S34
S21822 X5 S33 S34 14 24 A2 1B 1 23 24

For those applications where the MSR123RT safety rely is powered by 115V AC
or 230V AC, a 1606-XLP15E power supply can be used. With the additional

power supply, the panel space by the replacement design occupies a smaller
space than one MSR123RT safety relay.

Figure 36 - AC Powered [mm (in.)]

) 45 (1.77) - J 4501.77) R
i) ld ) Ll
A ST1S52 S12 Y31 Y32 13 23 A $12 522
24, 15W
' A A2 ST1 2T
054..0.63 A S-S
MSRI23RT 1606-XLP15E GSRSI
440R-J23104 (110V AC) H4OR-S12R2
440R-J23103 (230V AC)
100...240V AC L1 Y32 S34
$21522 X5 S$33 S34 14 24 A2 IN = |13 1w 23 2

Example Wiring Schematics

Figure 37 - 24V DC, Mechanical Contacts, Monitored Reset
+24V DC

Reset

-

sn [sse [s21 (w1 [va1 | 13 | ?3 |s33 0113 sn [sa[m [ s3] |23 L L2 13

)
R {ﬁ)j eit| g |

\ 440R-S12R2 M \i\
si2 [s22 [ x5 | a2 |Y32| % | 24|s34 s12 [sa2 [ a2 [un [va2 [ |24
}
J To p|_[; J ToPLC
24V Com
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Figure 38 - DC Powered, Dual-channel, Automatic Reset
+24V DC
s [ss2[san [w [var [ 15 [ 23 [s3s 0oL s [son [ | |334| 13 [ 23 ”)7)2)3
-f--X ki
“‘7{"1{ MSRIZ3RT \Y\ K _) 7)_’) I-"*{--{ RESET \ﬁ \ ) J ) "
440R-CJ23106 A K2 .)J.,J osRsl A A I
440R-S12R2
s12 [s22 [ w2 [n [vza | |24

s12 [s22 [ x5 [ a2 [va2 |1 | 24 s34
I [

7
ToPLC

K1B'2:|

!
ToPLC

24V Com
Figure 39 - Single-channel, Monitored Reset
+24V DC Reset Reset
— o
01213 TRCRE

sn [ss2 [so [m [va1]1s | 23 [s33 sn sz [a | |334| 13 |23 -).-}m
[
I-{ MSRIZ3RT \Y\ ¢{ RESET \ﬁ \
H4OR-CJ23106 osRsl A
12 13 H4OR-SIZR? U L2 L3
si2[s22 [ x5 [ a2 [vs2 | | 24]s3u /U) }Kz s12 [s22 | a2 [un [va2 [ [ou )
~7-- T L --% K2
ToPLC ToPLC
[k] [k2] ] [kl
24V Com
Figure 40 - Single-channel, Automatic Reset
+24V DC
U 12 13 1213
Jin /) n
s [ss2 [son [m [va1] 13 | 23 [s33 sn[s21 [ | |ssz.| 13 |23
|
q-/\{ MSRI23RT \Y“ F‘{":{ RESET \ \
440R-CJ23106 ) 112 L3 osRsl A" N |t
\ﬁ \ ) ) 440R-S12R2
--§ k2 L1-X ke
s12s22 [ x5 [ a2 [v3o| w4 [ 24]s3u s12 [sa2 | a2 [n Jvaa|w [os
ToPLC @ ToPLe @
] [ka]
24V Com | |
Figure 41 - Light Curtain, Monitored Reset
424V DC |
Light Curtain Light Curtain
0SSD1  0SSD2 Resst 0SS 08SD2 Reset
o o
si2 [sn [ss2 [m [var] 13 [ 23 [s33 0L sn sz [wn | |s3z.| 13 [ 23 U) 12 )“
-y S
MSRI23RT \ﬁ \ A RESET \ﬁ \ ) 7} ) "
440R-CJ23106 R K2 )J,J osRsl A" ) e
G4OR-ST2R2
s [s22 x5 [ m |Y32| % | 24|334 s12 [s22 [ a2 [n [vaa | [ou
- )
To PLC ToPLC
24V Com
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A 1606-XLP15E power supply can be used to provide the 24V DC to power the

GSR SI safety relay.
Figure 42 - AC Powered, Monitored Reset
L1(110 or 230V AC) Roset Reset
ese SRV ese
Zo oo
s [ss2 [sor [w [var [ 13 [ 23 [s33 0113 L sn [sa[m [ [s[1 [2 LS
. l___l K )7)7) 1806 | Ao RESET __,0 l---l ) 7) “
e R i [ S Y| e
G4OR-J23104 (TI5V AC) k2 LoL ) GSR SI
440R-J23103 (230V AC) \ 440R-S12R2 i \i \
s [s22 | x5 [ a2 [va2 [ [ 24 s34 N - s12 [so2 [ a2 [n [va2 [ [ou
| !
] ToPLC
24V Com
L2 (AC Com)
As an alternative, an equivalent MSR126 safety relay can replace the AC
powered MSR123 safety relay. Select the appropriate MSR126 safety relay. The
MSR126 safety relay does not have an auxiliary output.
Figure 43 - AC Powered Alternative
L1(110 or 230V AC)

Reset Reset

-

sn [ss2 [san [ w0 [var [ 13 [ 23 [s33

1
| Y
"7{{ Tz?gr]fjg;ua(nslec) \ﬁ_\ K2 é/l 'J

440R-J23103 (230V AC)

,_
—
N

~

[ 38

sn s [m |13 |25 [s33| U213
) Ki
vatl T |
MSRI26
H40R-N23Txx
s12 [s22 [ a2 [ |24 s34

I

N

GE

s12 [s22 [ x5 [ a2 [va2 | | 24]s3t

L2 (AC Com)

Response Time

The safety outputs of the GSR CI safety relay has a 35 ms response time,
whereas the single wire safety output of the GSR CI safety relay is 25 ms.

relay, the safety distance must be examined closely and adjusted if

ATTENTION: Since the MSR123RT safety relay is faster than the GSR Sl safety
A necessary.

Table 17 - Response Time

Safety Relay Response Time [ms]
MSR123RT 15
GSR SI 35
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Output Load Capability

The outputs of the GSR SI safety relay can require interposing relays,
depending on the load being switched by the MSR123RT safety relay. See

Interposing Relays on page 11 for a wiring example of using interposing relays
for applications where the load exceeds the GSR SI capability.

Table 18 - Current Capability

Load Type MSRI23RT GSR SI
AC Inductive ASU%, //i\C-15 CBO]U,EIXC—B
DC U300, D1, 2 Aat 24V DC
Thermal (non-switching) 10A (rsneaex’-_ip Spgﬂ'rcuit) 2A

The current through the contacts in the MSR123RT safety relay must be
adjusted to its current limit curve.

Figure 44 - Current Limit Curve
140

120

100 \\
N\

80 A\

60

40

Current? x number of contact paths, (A2)

20

0

0 10 20 30 40 50 60
Ambient Temperature (°C)

Rockwell Automation Publication 440R-RMO04A-EN-P - March 2022 35



Chapter 2 Phase 1(April 2015)

MSR178DP Safety Relay The preferred migration for the MSR178DP safety relay is to the GSR SI safety
relay and EMD expansion relay combination. This migration covers most of
the applications.

The MSR178DP safety relay is available with 24V DC, 115V AC and 230V AC all
included in the same catalog number. A catalog number 1606 power supply
converts the AC supply to DC.

The MSR178DP safety relay function can also be initiated with a two-hand
control requirement. An MSR125HP safety relay provides the replacement two-

MSR1780P hand operation.

converts to Use a combination of jumpers and an analog potentiometer to set the MSR178
GSR S safety relay timing range of 0.1 seconds to 30 minutes. The EMD expansion
relay can also be set between 0.1 seconds and 30 minutes, by setting two multi-
position switches.

Terminal Locations and Panel Space

The MSR178DP safety relay has a 35 mm (1.38 in.) wide body, with two rows of
terminals at the top and bottom. The GSR CI safety relay and EMD expansion
relay are similar in that they also two rows of terminals at the top and bottom
in a 22.5 mm (0.88 in.) width.

Figure 45 - DC Powered [mm (in.)]

plus the EMD expansion relay < 35(1.38) > < S5 (177) >
Y10 Y21 Y22 17 27 37 $12 S22 37 38 47 48
24V BN B12 A3 A2 A Al A2 ST1 S21 | A1 A2
MSR178 GSRSI GSR EMD
440R-M23227 440R-S12R2 440R-EM4R2D
GND B21B22 49 45 46 L1 Y32 S34 | L12 L1 X32
Yi Y3 Y32 18 28 38 13 1 23 24 |17 18 27 28

For AC operation, the 1606-XLP15E power supply can be used to supply 24V to
the GSR SI and MSR125 safety relays and the EMD expansion relay. The
MSR125HP safety relay is also available in 115V AC or 230V AC. In the worst
case scenario, the panel space that is required to replace the MSR178DP safety
relay is 90 mm (3.54 in.).
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Figure 46 - AC Powered with GSR SI [mm (in.)]
< 90 (3.54) >
2+ - Y1 Y2 13 23 | S12 S22 37 38 47 48
4V, 16W
0.54..0.63 A AT S11 §12 S13 | AT A2 ST1 S21 | AT A2
MSR125HP GSR S GSREMD
1606-KLP15E L4OR-D231T LAOR-ST2R? L4OR-ENGR2D
00.260vac | S21 S22 $23 A2 L1 Y32 $34 | L12 LTI X32
LN = % 94|13 14 23 24417 18 27 28
Figure 47 - AC Powered with GSR CI [mm (in.)]
P 90 (3.54) .
< >
+ - Y1 Y2 13 23|13 23 33 41| 37 38 47 48
24V, 15W
054..0.63 A AT ST §12 S13| A1 S11 S12 L1 | A1 A2
MSR125HP GSRCI GSR EMD
1606-XLPToE 440R-D231T] 44OR-ST3R? 4OR-EMAR2D
00260y ac | S21 S22 823 A2 | s21 S22 $34 A2| L12 LTI X32
L N 14 o4) 14 24 34 42417 18 27 28
Example Wiring Schematics
Figure 48 - On-delay
+24Y0C
Set range switch to
560r7
KoKk
a3 m [eau Jvao Ten [eiz [or [B22 [ 17 [ 27 [ 37 [u6 |45 snisn| |m |334|13 |23 BI [B2 [X32[ W |17 |27 |37 |z.7
TE RANGE ~ TIVE
@ i RESET zm )@ﬁﬁﬁ
70 S -
MSR178 BN Vs N S it '@MM
440R-M23227 o 440R-S12R2 R EM4RaD
a2 [ Jono [vsz [var [vzr [vio Jyn [18 [28 |38 [49 | si2 [s22 [vs2 [A2 [un [ [24 | [te [m | | w |13 [28 [ 38 [ 48
ToPLC

K7 K

ToPLC

24V Com

Shown in Figure 48, when you press and hold the GSR S1 safety relay, the
status indicators on both examples flash to indicate that the timing has
started. On the MSR178 safety relay, the CH1 IN and CH2 IN status indicators
flashes. On the EMD expansion relay, the Logic IN status indicator flashes.

After the time expires, the outputs turn on.

Rockwell Automation Publication 440R-RMO04A-EN-P - March 2022

37



Chapter 2 Phase 1(April 2015)

When you release switch S1, the outputs turn off immediately.

If you release GSR S1 safety relay in the middle of the timing cycle, and then
reapply the GSR S1 safety relay, the timer starts from zero.

Figure 49 - Off-delay, Retriggerable

+24V DC

Set range switch to
1.2, 30r4

a3 [ m Jeau [var [en [ei2 [or 822 [ 17 [ 27| 37 [u6 [ 45 s [sn | [ [s3 ] |23
TIME

|
30,50 ¢+ 4 RESET 0 \Y--\
: ], T
MSRI78 “{‘%m PR S| " i

440R-M23227 o 440R-S12R2 HLOR-ENeRaD
2 [ ono [vsz [yt [vaz [vio Jyn [ 18 [28 38 [49 S12 [S22 [v32 [A2 [Un [t [ 24 | [t2 [t | [ A2 [18 |28 |38 48 ToPLC

ToPLC
K1 K2
ToPLC

24V Com

Shown in Figure 49, the MSR178 safety relay off-delay is retriggerable. To
achieve similar result, the EMD expansion relay requires a jumper from B1 to
B2.

When you press GSR S1 safety relay, K1 and K2 turn on immediately. You can
release the GSR S1 safety relay immediately; it does not need to be held closed.

Both systems have a status indicator that flashes to indicate that the timing
cycle is in process. On the MSR178 safety relay, it is the CH1 IN and CH2 IN
status indicators. On the EMD expansion relay, it is the Logic IN status
indicator.

After the time expires, the outputs turn off (and all four status indicators turn

off).

If you repress the GSR S1 safety relay during the timing cycle, K1 and K2
remain on, the timing cycle is retriggered and starts again from zero.

If you have used the auxiliary signal to the Programmable Logic Controller
(PLC), you can use one of the N.O. contacts of the EMD expansion relay and
reverse the logic in the PLC.

The PLC monitors K1 and K2 (N.C.) to achieve the same retriggerable
performance as the MSR178 safety relay.

Figure 50 - Off Delay, Non-Retriggerable

+24V DC
Set range switch to
1.2, 30rk

1
a3 [ m Jeau [var [en [ [ 822 [ 17 [ 27| 37 [u6 [ 46 sn [s21 | | s i3 |23 | [B1 [B2 [xs2 ][ m [0 [27 [37 [ &

| | | | | RANGEo — TIME Kl
TIMEzn 50 e ¢ RESET 0 \Y--\ 9 émﬁzi | | | |
5 n STEN- A @ DRl ST,
MSRT78 {‘%U 3 N " \Y"\ M ;

H4OR-M23227 440R-S12R2 440R-ENGR2D
2 [ ono [vsz [yt [vaz [vio Jyn |18 [28 38 [49 si2 [s22 [vs2 [A2 [un [ [24 | [t2 [t | [ a2 [18 |28 [ 3848 ToPLC

|—> To PLC
K1 K2
ToPLC

24V Com
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Shown in Figure 50 on page 38, although the MSR178 safety relay does not have
a specific setting for non-retriggerable off delay, the control system can help
prevent a retriggerable input. In this case, the GSR SI safety relay can monitor
the contactors K1 and Ka.

When you press the GSR SI safety relay switch, the K1 and K2 contactors turn
ON immediately.

When you release the GSR SI safety relay, the timing cycle starts. The EMD
expansion relay timing cycle runs to its conclusion and turn off K1 and K2. If
the GSR SI safety relay is repressed and held during the timing cycle, K1 and K2
will turn back on immediately after the completion of the timing cycle (they
turn off momentarily and then turn back on).

Figure 51 - Single Shot Jog

424V 0C
l Set range
Jog + switch to 8
org
KK
a3 [ [o2u [v22 [on [oa [mi2 [B22 [ 17 [27 [ 37 [u6 |45 sn [sar | | [ssa 13 |23 | [B1 [B2 [X32[ M [17 |27 [37 [ 47
[ 1| [RANGES, TINE
THE & o iy RESET__0 \ﬁ\ ! @%ﬁ)@ﬁﬁﬁl IR
70 I. 8 9
MSRI78 5%0 p N At _@MM " AN
440R-M23227 440R-S12R2 440R-EM4R2D
a2 [ oo [z Jvar [var [vio [y [18 J28 [38 [4g | s12 [s22 [v32 [A2 [un [t [24 | [w2 [on | [ a2 |18 | 28 | 38 | 48
ToPLC
K7 K
ToPLC
24V Com
Shown in Figure 51, when the jog switch is pressed and held, the K1 and K2
contactors turn on during the timing cycle.
If the jog switch is released before the end to the timing cycle, the K1 and K2
contactors turn off immediately. The jog function cannot be restarted until
after completion of the timing cycle.
If you have use of the MSR178 safety relay auxiliary signal to the PLC, you can
use one of the N.O. contacts of the EMD expansion relay and reverse the logic
in the PLC.
Figure 52 - Single Shot Two-hand Control
w2avee Set range
switch to 8
81 82 or9
b b NI l
b-F-- K1 K2
a3 m [ea4 [va2 [on iz [82r 822 [ [ 27 [ 37 [u6 [46 | [ [sn[si2 [s1s [13 [23 [v1 s s [w[ssalis [25 | [B1 [B2 [x32[m [ [27 [37 [ 47
TIME BRER [ [ 1| fANGE “THE ™77 T T ]
30 50 \Y--\ RESET _ 0 \---\ ZID%K
. 0 AM —@ % ‘3937 sshﬁﬁﬁﬁ
MSR178 P MSR125 --- N MMoNTTT EMS :
440R-M23227 ” 440R-D23171 440R-S12R2 440R-EM4R2D ﬁéﬁﬁ
a2 | oo [vs2 [var [var [vio [vn [8 [28 [38 [49 | A2 [s [s22 [sa3 [ [24 v si2 [s22 [vs2 [z [ [ [2s | (2 [un | T2 [18 [ 28 [38 [48
a ToPLC
K7 K 82
ToPLC
24V Com

Shown in Figure 52, the MSR178 safety relay can generate a shot output with a
two hand control operation. Switches S1 and S2 must be actuated within 0.5 s
of each other and the K1 and K2 outputs turn on for the specified duration.
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To accomplish the combination of features, a two-hand control must be used
and the GSR SI safety relay and EMD expansion relay. The MSR125 safety relay
is recommended, but it requires that S1 and S2 to be converted to N.O., N.C.
switches.

Figure 53 - On-delay, AC Powered

u
5V AC
+2470C Set range switch
to5 6,0r7
§1 -
Kok
a3 [ m Jeau [vaa T [oiz [82r [22 [ 17 [ 27 ] 37 [u6 [ 45 Lo+ sn [sz | [ m [ss ] |25 | [B1 [B2 [Xs2[ A1 W |27 [37 [ &
RANGES,  TIME
M R | B L] e v | e
0 Sl _ 8 39 4
MR8 Ei&%@n "7 sl ! _@MM N | e T
440R-M23227 o 440R-S12R2 440R-EM4R2D
2 [ Jono [va2 [var [var [vio Jyn |18 [28 [38 [4g N stz [s22 [vs2 a2 Jun [ [24 | [toJun [ a2 [18 Jo8 [38]48
. ToPLC
K1 K2 24V Com
ToPLC
N

Shown in Figure 53, a 1606-XLP15E power supply can be used in applications
where the MSR178 safety relay is powered by either 115V AC or 230V AC.

Response Time

all combinations of GSR SI and MSR125 safety relays, and EMD expansion relay,

ATTENTION: Since the MSR178DP safety relay has a faster response time than
A the safety distance must be examined closely and adjusted if necessary.

Table 19 - Response Time

Safety Relay Response Time [ms]
MSR178DP 20
GSRSI 25 (single wire safety output)
EMD 35
MSR125 20

Output Load Capability

The MSR178DP safety relay has a higher current capability than the GSR CI

safety relay, as shown in Table 20. See Interposing Relays on page 11 for a
wiring example of using interposing relays for applications where the load
exceeds the GSR CI safety relay capability.

Table 20 - Current Capability

Load Type MSR123RT GSRCI
. B300, AC-15 B300, AC-15
AC Inductive 6 A at 250 AC 154
0C DC-13 DC-13
3 Aat30vDC 2 Aat 24V DC
Thermal (non-switching) 4A 6 Aon1circuit

40 Rockwell Automation Publication 440R-RMO04A-EN-P - March 2022



Chapter 2 Phase 1(April 2015)

CU1 Safety Relay

cun
converts to
GSR SI

plus the EMD expansion relay

The preferred migration for the CU1 safety relay is to the GSR SI safety relay
and EMD expansion relay combination.

The CU1 safety relay is available with 24V DC, 115V AC and 230V AC all included
in the same catalog number. A catalog number 1606 power supply is required
to convert the AC supply to DC.

The CU1 safety relay on-delay can be adjusted from 0.1 seconds to 40 minutes.
The EMD expansion relay can be adjusted from 0.1 seconds to 30 minutes. For
applications that require longer than 30 minutes, use the Single Wire Safety
signal to cascade two EMD expansion relays.

The CU1 safety relay has a Remote Indication accessory. This device contains
two status indicators—red to indicate that the timing cycle is in process and
green to indicate that the output is on (the timing cycle is completed).

Terminal Locations and Panel Space

The CU1 safety relay has a 45 mm (1.77 in.) wide body, with one row of
terminals at the top and bottom. The combination of the GSR SI safety relay
and EMD expansion relay also occupies 45 mm (1.77 in.) of panel space.

Figure 54 - AC Powered [mm (in.)]

!4 45 (177) ;! < 45(177) }!
A+ Rl * 13 23 3 S12 S22 37 38 47 48
Al A2 ST S21 | A1 A2
cn GSR SI GSREMD
440R-TO7T4 440R-S12R2 440R-EM4R2D
L1 Y32 S34 |L12 L1 X32
A2 - R2 R3 W% 24 32 13 14 23 24117 18 27 28

For those applications powered by AC, a 1606-XPL15E power supply can be
used to provide the 24V DC for the GSR CI safety relay and EMD expansion
relay. This configuration increases the panel space by 22.5 mm (0.88 in.) to a
total of 67.5 mm (2.66 in.).
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Figure 55 - AC Powered [mm (in.)]
P 675 (2.66) N
) >
+ - S12 S22 37 38 47 48
24V, 15W
050634 |AT A2 s1os21 | a1 a2
GSR SI GSR EMD
1606-XLP1SE L4OR-ST2R2 440R-EM4R2D
10090V AC. LTI Y32 $34 |L12 L1T X32
L=N 19 14 25 24017 18 27 28
Example Wiring Schematics
Timing begins when switch S1is pressed, provided the reset loop X1-X2 on the
CU1 safety relay is made. Switch S1 must be maintained closed for the full
duration of the timing cycle.
The Remote Indication unit can be replaced with two status indicators.
Figure 56 - On-delay Up to 30 Minutes
+24V DC
Remote
Indication Set range switch
to1,2 3 0rk
@)
kK
[ 1
W [« [R [R2 [R5 15 [ 25 |3 s [sa | [w[ssafs [28 | [B1 [B2 [xs2[ W [17 [27 [37 ][4
[ 1| [Raweeo, e ;[ [ [ ]
. ] RESET 0 \ﬁ_\ e‘;@@jﬁi—g%ﬁ
70 STt _@ 8 9
CUT = Y ) S| " T e N
44OR-TOTTIA 440R-S12R2 440R-EMAR2D
2 fono [ [ [xe [wu ]2 ] 3 si2 [s22 [va2 [ a2 [un [ o4 | (o [un [ a2 [18 [ 28 [38 48
L |
To PLC Timing Started or Timing
k1] [k2 K] [k2
24V Com ha O Complete K12 @ omprete

42

For applications where the timing cycle is greater than 30 minutes and less
than 60 minutes, two EMD expansion relays must be used. The Single Wire
Safety signal is cascaded (L11 to L12 and then again from Li1 to L12). Set the
Range switch to 4 and the Time switch to 10, on the first EMD expansion relay
to achieve a 30 minute delay. At the end of its cycle, it signals the second EMD
expansion relay to start its timing cycle. Set the Range and Time of the second
EMD expansion relay to achieve the desired extra time (up to a total of 60
minutes).
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Figure 57 - On-delay Up to 60 Minutes
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For AC powered applications, a 1606-XLP15E power supply is recommended to
provide the 24V DC supply to the GSR CI safety relay and EMD expansion
relays.
Figure 58 - AC Powered
L
116V AC
230V AC +24V DC
Set range switch to 1,
2,3, 0rh
ST H
K2 K1
a[s2s [ R R3] [® Lo st [sa | |A1|s3z.|13 |23 B [B2 2| m [ [271 [37 [w
[ ] RANGE o “TIME | | | | |
30, , 50 ;GL[;[?I_EE ! RESET 9@210 %3
5&70 g1 py M @ e s 937 54:21 1 1 ]
cut P X St Mt END B
440R-TOTNA 440R-S12R2 440R-EM4R2D
2 fono [ [ Jxa [ [u [ 32 N - stz [s22 [vs2 [a2 o [ o4 | [t [un [ T2 [18 [28 [38 48
To PLC
K
k2 24V Com
N
Response Time
Table 21 - Response Time
Safety Relay Response Time [ms]
cn Set by the timer selection
EMD Set by the timer selection

For most applications, no further action is required, as the timings can be
made equivalent.
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Output Load Capability

The CU1 safety relay has a higher current capability than the GSR CI safety

relay, as shown in Table 22. See Interposing Relays on page 11 or a wiring
example of using interposing relays for applications where the load exceeds

the GSR CI safety relay capability.
Table 22 - Current Capability

Load Type cul GSR CI
. B300, AC-15 €300, AC-15
AG Inductive 4 Aat 250V AC 15A
N300, DC-13
0C 9 A at 30V DC 2 Aat 24V DC
Thermal (non-switching) 4 A 20
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CU2 Control Unit

Phase 2 (June 2016)

We recommend that you replace the CU2 control unit with a GLP safety relay.

Both the CU2 control unit and the 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,
Safely-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.

Terminal Location and Panel Space

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 59 - DC Powered [mm (in.)]

45(1.8) 22.5(0.9
< P VERILUIEN
Al N P N YT 13 23 3 $12 S22 AP S54
A1 A2 P12 P22

cu2 GSRGLP
440R-S07139 440R-GL2S2P
24V DC

L12 LM Y32 Si4
A2 P N P Y2 14 24 32 X14 X24 51 L61

The CU2 control unit can also be ordered with a 110/230V AC power supply.
Since the GLP safety relay is DC powered, a 1606-XLP15E power supply must be
used to convert the AC supply to 24V DC. This configuration occupies the same
amount of space as one CU2 control unit.
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Figure 60 - AC Powered [mm (in.)]

45(1.8) 45 (18)
< > |« >
Al N P N YT 13 23 3 . 12 S22 AP S54
0.54.0.63 A AT A2 P12 P22
cu2 GSR GLP
440R-S07140 1606-XLPISE 440R-GL2S2P
110/230V AC
00260V A | 112 L1 Y32 sus
A2 P N P Y2 14 24 32 N = X14 X24 51 L61

Example Wiring Schematics

The following schematics compare the wiring of your existing MSR safety relay
module to the recommended newer devices for each application.

Figure 61- DC Powered
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= ol ETs | g
)J) 8 iy 3 g 3 ~7 K2
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Figure 62 - AC Powered
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[N

Figure 63 - AC Powered Loads
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MSR6R/T Safety Relay

Output Load Capability

The CU2 control unit has a higher current capability than the GLP safety relay,
as shown in Table 23. See Output Load Capability on 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 23 - Current Capability

Load Type Cu2 GLP EM
. B300, AC-15 B300 AC-T5
AC Inductive 5 A/120,250V - 154/ 250V AC
DCT3 DCT3
oc 3A/24V DC 0.5 A/24V DC 2 A/24V DC (0.1 Ha)
Thermal (non-switching) 4A 05A 1x6A

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

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

Terminal Locations and Panel Space

The MSR6R/T safety relay is 45 mm (1.8 in.) wide and has one row of terminals
at the top and bottom. The GSR CI safety relay is 22.5 mm (0.9 in.) wide and has
two rows of terminals at the top and bottom.
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Figure 64 - DC Powered [mm (in.)]

45(1.8) - L 25(09)
< > < >
A S13 S24 X1 41 13 23 33 13 23 33 41

A1 S11 §12 LN

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

S21 8§22 S34 A2
A2 S14 S23 X2 42 14 24 34 14 24 34 42

The MSR6R/T safety relay also has the option for a 115V AC and 230V AC power
supply connection. Since the GSR CI safety relay is DC powered, a 1606-XLP15E
power supply must be used to convert the AC supply to

24V DC. This configuration occupies the same amount of space as one

MSR6R/T safety relay.
Figure 65 - AC Powered [mm (in.)]
P 45(18) - P 45(1.8) -
< > < >
A1 S13 S24 X1 41 13 23 33 + - 13 23 33 4
24V, 15W
0.54..0.63 A ATSTL 512 LT
MSRER/T 1606-XLP15E GSRCI
440R-C23018 (110V AC) 440R-S13R2
440R-C23019 (230V AC)
100260V AC | S21 S22 S34 A2
A2 S14 S23 X2 42 14 24 34 LN = 14 24 34 42

Example Wiring Schematics

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 GSR
CI safety relay equivalent.

Safety standards require that interlock closure or release of E-stops must not
initiate hazards. Therefore, a start-stop circuit is included.
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+24V DC

Figure 66 - DC Powered, Single-channel, Auto Reset
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Figure 67 - DC Powered, Single-channel, Monitored Reset
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Figure 68 - DC Powered, Dual-channel, Auto Reset
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Figure 69 - DC Powered, Dual-channel, Monitored Reset
24V DC
Reset Reset
o T
s [s23 [m [a [13 |28 [33 |4 IPAE; s [son [wr [ [ssa]1s [23 ]38 [ar | 1 LZ,}LS
; IR K1 -/U-/ , RESET 0 IR e
g B VT v VYN L
ki sworc2sor !\ Ll /U) osRol A NS --
T \i \] 440R-S13R2 i

sta [s24 [ a2 [x2 [ [ oa] 36| a2
L1

G=

24V Com

st2 [s2 | a2 [un [vaa | [ou |34 a2

C=

Rockwell Automation Publication 440R-RMO04A-EN-P - March 2022

49



Chapter 3 Phase 2 (June 2016)

A catalog number 1606 power supply converts 100/240V AC to 24V DC to power
the GSR CI safety relay. The outputs of the GSR 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 70 - AC Powered
L1(110/230V AC)

Reset 2LV DC Reset
o o
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(™ ° msreriT IR K
€= | TS wuorcosong \Y"\"'\Y"
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The GSR 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 24 - Response Time

Safety Relay Response Time [ms]
MSRBR/T 50
GSRCI 35

Output Load Capability

The MSR6R/T safety relay has a higher current capability than the GSR CI
safety relay, as shown in Table 25 on page 50. See Output Load Capability on
page 11 for a wiring example of using interposing relays for applications where
the load exceeds the GSR CI safety relay capability.

Table 25 - Current Capability

Load Type MSR6R/T GSR CI
. B300, AC-15 (300, AC-15
AC Inductive 4A 154
P300, DC-13
1] 3024V OC 2 A/24V DC
Thermal (non-switching) LA 2A
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MSRI7T Safety Relay

+24V DC

24V Com

We recommend replacing the MSR17T safety relay with a GSR CI safety relay.
The MSR17T safety relay is only available with a 24V DC power supply.

Terminal Locations and Panel Space

The MSR17T safety relay is 45 mm (1.8 in.) wide and has one row of terminals at
the top and bottom. The GSR CI safety relay is 22.5 mm (0.9 in.) wide and has
two rows of terminals at the top and bottom.

Figure 71 - Terminals and Panel Space [mm (in.)]

45(1.8) 225(0.9)
< > D E—
B1 S10 S11 S21 13 23 33 43 13 23 33 4

A1 S11 §12 LN

MSRI7T GSR Cl
440R-ZBL220724 440R-S13R2

S21 S22 S34 A2
B2 S33 S41 S42 14 24 34 Lb 14 24 34 42

Example Wiring Schematics

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

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

Figure 72 - DC Powered, Single-channel, Auto Reset
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Figure 73 - DC Powered, Single-channel, Monitored Reset
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Figure 74 - DC Powered, Dual-channel, Auto Reset
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Figure 75 - DC Powered, Dual-channel, Monitored Reset
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Response Time

ATTENTION: The response time of the MSR1/T safety relay is faster than the
GSR Cl safety relay, so the safety distance must be examined closely and
adjusted if necessary.

JAN

Table 26 - Response Time

Safety Relay Response Time [ms]
MSR17T 13
GSRCI 35
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Output Load Capability

The GSR CI safety relay has the same DC current rating and a higher AC
current capability than the MSR17T safety relay as shown in Table 27.

Table 27 - Current Capability

Load Type MSR17 GSR CI
. B300, AC-15 300, AC-15
AC Inductive 075 A 15A
0C P300, DC-13 DC-13
2 A/24V DC 2 N/24V DC
Thermal (non-switching) - 2A
MSR18T Safety Relay The MSR18T safety relay accommodates four different input functions. The

GSR relay family can replace two functions. The other two functions must be
replaced with other MSR safety relays.

Table 28 - MSR18T Safety Relay Replacement

Function Recommended Replacement
1N.C. GSR Cl and EM safety relays
2N.C. GSR Cl and EM safety relays
1N.0. and TN.C. MSRY 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 1606-XLP15E power
supply must be used to convert the AC supply to 24V DC for the recommended
GSR relays.

Terminal Locations and Panel Space

The MSR18T safety relay is 9o mm (3.5 in.) wide and has one row of terminals at
the top and bottom. The GSR CI and EM safety relays are each 22.5 mm (0.9 in.)
wide and have two rows of terminals at the top and bottom.

Figure 76 - DC Powered [mm (in.)]

P 90(35) « | 45(1.8) .
) > ) >
ATBT T1 T12 X1 X2 T22 T35 13 23 33 43 53 6173 13 23 33 41033 34 43 44

AT STT S12 L1 f AT A2

MSR18T
440R-ZBR520AZ1(24V AC/DC and 120V AC) GSRCI GSREM
440R-ZBR520AZ2 (24V AC/DC and 240V AC) 440R-S13R2 440R-EM4R2

(either model powered by 24V DC)

S21 822 S34 A2 JL12 LT X32
A2 B2 T31T32 T33 T34 X3 IF1 14 24 34 44 54 62 T4 14 24 34 42 413 14 23 24
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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 77 - 1N.C. and 1N.0. DC Powered [mm (in.)]

< 90(3.5) > < 90(3.5) >
A1BT TN T12 X1 X2 T22 T35 13 23 33 43 53 6173 A OA2 X1 X2 L 913814013 23 33 43013 23 33 43
A1 51 X1 X2 A1 51 X1 X2
MSRIGT
440R-ZBR520AZ] (24V AC/DC and 120V AC) MSRIS2E MSRIS2E
40R-ZBRE20AZ2 (24 AC/DC and 240V AC) M3RS HADR-E25I0 HADR-E23T
(either model powered by AC) 440N-$32021 or or

440R-E23097 440R-E23097
52 61 62 A2)52 61 62 A2
A2 B2 T31T32 T33 T34 X3IF1 14 24 34 44 54 62 T4 3132 13 14 23 24 SN S22 |14 924 34 44) 14 24 34 44

For two-hand control applications, we recommend the MSR125 safety relay as
the replacement for the MSR18T safety relay. If additional outputs are needed,
you can expand the MSR125 safety relay with the MSR132E expansion relay.

Figure 78 - Two-hand DC Powered [mm (in.)]

90(3.5 675 (2.7
< ) > < o >
ATBT T11 T12 X1 X2 T22 T35 13 23 33 43 53 6173 vyiov2 13 23013 23 33 43|13 23 33 43
AT STT 812 S13[ A1 51 X1 X2 |A1 51 X1 X2
MSRIST
440R-ZBRE20AZ] (24V AC/DC and 120V AC) SR e i
440R-ZBR520AZ2 (24 AC/DC and 240V AC)
(either model powered by 24V DC) H40R-D23IT or or
440R-E23097 440R-E23097
$21 S22 $23 A2(52 81 62 A2052 61 62 A2
A2 B2 T317T32 T33 T34 X3 IF1 14 24 34 44 54 62 T4 14 24 |14 24 34 LA Q04 24 34 44

For applications where the MSR18T safety relay power is 120V or 240V AC, you
must use a 24V DC power supply (catalog number 1606-XLP15E) to power the
newer safety relays.
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Figure 79 - AC Powered [mm (in.)]
P 90(35) R _ 675(27) .
) L i) ’l
A BT T11 T12 X1 X2 T22 T35 13 23 33 43 53 6173 . - 13 923 33 41|33 34 43 44
24V, 15W
0.56..0.63 A A1 S11 S12 L1T| AT A2
MSRIBT
440R-ZBR520AZ1(24V AC/DC and 120V AC) 1606-XLP15E GSR Cl GSR EM
440R-ZBR520AZ2 (24V AC/DC and 240V AC) 440R-S13R2 440R-EM4R2
(either model powered by AC)
100...240V AC S21 §22 S34 A2|L12 L1 X32
A2 B2 T31T32 T33 T34 X3 IF1 14 24 34 44 54 62 T4 LN = 14 24 34 42|13 14 23 24
Example Wiring Schematics
The power, safety inputs, and safety outputs of the MSR18T and GSR CI safety
relays are similar. The reset/monitoring circuit is slightly different. The
following schematics show comparisons of the four ways that an MSR18RT
safety relay can be applied and the GSR CI safety relay equivalent.
Figure 80 - Dual-channel, Manual Reset
+2490C
KeKS
ks k2
¢ “q-}“ Reset F K
m [m [ x [xe [ w s[5 [25]5[6]s]6 ][5 [m sn [sa [ar [ [ssa[1s [23 ]33 [ |x32|A1|1?|2T|3?|4|3
HsRBT | X U
440R-ZBR520A7] } ‘F )\{ \{ }‘ | K P‘{--;{ RAE:ET \'--\-"\"- \\\\
o T - BSRCI
440R-ZBR520AZ2 \1‘1\\\ W ke BAORSTIRY M ﬁ\] zG.zS,gRE-Ew.Rz \\\\
31 (32 [ m (133 T2 [e2 [ [ 2afaa[aa] 5] 62 [ 74 [135 12 [so2 | a2 [un [vaa | w [2s [ 36| w2 U2 [un [a2 s [2a [34 [ 44
| — IS I | |
feset L 5 b > TorLe
24V Com
Figure 81 - Single-channel, Manual Reset
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Figure 82 - 1N.C. and 1N.0., Automatic Reset
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Figure 83 - Two-hand Control
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Figure 84 - AC Powered
120V or
240V AC
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VAC Com
Response Time

of the replacements, so the safety distance must be examined closely and

ATTENTION: The response time of the MSRI18T safety relay is faster than each
A adjusted if necessary.

Table 29 - Response Time

Safety Relay Response Time [ms]
MSR18T 20
GSRCI 35
MSRIT 60
MSR132E 50
MSR125H 20
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Table 30 - Current Capability

Output Load Capability

Table 30 compares the output load capability of the MSR18T safety relay to the
replacement safety relays. See Output Load Capability on page 11 for a wiring
example of that uses interposing relays for applications where the load exceeds
the capability of the replacements.

Load Type MSRI18T GSRCI EM MSR9 MSR132 MSR125
€300, AC-15 AC-15 AC-15
AC Inductive 0.75 A/250V AC e 2yl Jolo v 6 A/250V AC 6 A/250V AC
15 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
2 A/24V DC 2 A/24V DC 2 A/24V DC 3 A/24V DC 3 A/24V DC 3 A/24V DC
1x8A2xTA
Thermal ’ !
N Sx55A 4x5A, 1x6A 2A 2A 2A 2A
(non-switching) 5x 45 A
MSR19E Safety Relay We recommend replacing the MSR19E safety relay with two EM safety relays.
The MSR19E 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 MSR19E
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.
Terminal Locations and Panel Space
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 85 - DC Powered [mm (in.)]
90(3.5) 45(1.8)
< > < >
Al B1 S1 S3 J1 13 23 33 43 53 63 73 83 91 101 33 34 43 44| 33 34 43 44
A1 A2 A1 A2
MSMSRISE
440R-ZBEB20AZ2 (24V AC/DC and 240V AC) i i
(either model powered by 24V DC) fH0R-EMARZ 440R-EMAR2
L12 L1 X32 L12 L1 X32
A2 B2 S2 S4 J2 14 24 34 44 54 64 T4 84 92 102 18 14 23 24013 14 23 24
Each MSR19E safety relay also has an option for 120V or 240V AC power. Since
the EM safety relay is DC powered, a 1606-XLP15E power supply must be used
to convert the AC supply to 24V DC. This configuration occupies less panel
space than one MSR19E safety relay.
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Figure 86 - AC Powered [mm (in.)]

P 90(3.5) 67.5(2.7)
< S
Al BT S1 S3 J1 13 23 33 43 53 63 73 83 91 101 2+ - 33 34 43 44 |33 34 L3 L4
4V, 15W
0.54..0.65 A AT A2 AT A2
MSRI9E
440R-ZBE820AZ1(24V AC/DC and 120V AC) 1606-XLP15E GSR EM GSREM
440R-ZBEB20AZ2 (24V AC/DC and 240V AC) 440R-EM4R2 440R-EM4R2
(either model powered by 24V DC)
ooLgkovac U2 L X3 L2t x3e
A2 B2 S2 S4 J2 14 24 34 44 54 64 T4 84 92 102 LN <+ ¥ 14 23 24|13 14 23 24
Example Wiring Schematics
The following schematics compare the wiring of your existing MSR safety relay
module to the recommended newer devices for each application that the
existing device provides.
Figure 87 - DC Powered
249 0C
ot oot oot oot
et K K2 K3 K
| |
m [me [ [x2 12w [w 15 ]25]s5 ] 4]ss]en |73 w e [s1 [s3 [ [ [ 25 [53 [43 s3] 63][7 ][5 [a [
i | HSRISE IR
440R-ZBRE20A71 }}}‘\( K 440R-ZBE820A71 \]\]ﬁ\]\]ﬁjj
or
R ZBRE20A2 \‘1\\\ W L40R-7BEB20AZ2 ” ﬁ\ \\\
3 [ [ m [r33 ] a2 [s2 [ [ oa]3a] aa]5a] 62 [ 74 [135 82 [B2 [s2 [su |2 [ [24 |36 ] 5a] 6474 84 [ 92102
L [ ]
Reset I S ] k7] el
24V Com > TRl

+24VDC

ot o—ot~o—ot~o—ot~o
Kl K2 K3 Ka Ko K6 K7 K8
Reset F

sn [sar [an | s3] 13 [28 [35 [w [xs2[m T3 [23 [33 [43

[xs2[ m [13 [23 [33 [43

I R R

m -- -\ -- GSREM \\\\ GSREM \\ ,,,,,,
H4OR-STER2 ﬁ ﬁ 44OR-EMARY 4HOR-EMARY

512 [s22 [ a2 [n [vaa | w |24 | 34 | 42 uilm [0 T4 T4 [3u [ua Ulz [tn [ [w [ou [36 [u
[

I I
B (L by
24V Com
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Figure 88 - AC Powered

120V or
240V AC
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MSRIRT [ | MSRI9E R
440R-ZBR520AZ1 \F}\{}} ¥ 440R-BES20AZ] \\ﬁ\]\]ijj
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wa [t3a ] m [ras ] Ta2 [s2 [ [os]3a]as] sa] 62 [ s [135 02 |82 [s2 ['su [ g2 [ [ o[ 36 [ s 56] 64|74 [ 84 [ 92 [102
Reset I R affisafica
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120V or
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| o oot o—oT oot~
Kl K K3 K K5 K& K K8
Reset F
L+ sn [sa[m | [ssa[m |23 ]38 |4 [xs2 [ w [ 13 [23 [33 [u3 [xs2 [ w [13 [23 [33 [u3

IR IR IR
e | 58 e @) VT T R
o Sl 1y a7V ) it YY)

N s12 [s22 [ 2 Tun [vaa [ w Jou [34 [ w2 L1%\|L11 [n2 T [ou 36 [a4 ulzlm [a2 T Tou T34 [un
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Ly ToPLC

24V Com

TP i
VAC Com

=

Response Time

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 adjusted

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

Table 31- Response Time

Safety Relay Response Time [ms]
MSR19E 20
EM 35

Output Load Capability

The MSR19E safety relay has a higher current capability than the EM safety

relay as shown in Table 32 on page 61. See Output Load Capability on page 11
for a wiring example of using interposing relays for applications where the
load exceeds the EM safety relay capabilities.
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Table 32 - Current Capability

Load Type MSR19E EM
€300, AC-15
AC Inductive 0.75 A/250V AC B i
15A/120V AC :
oC 0300, DC-13 DC-13
2 A/24V DC 2 A/24V DC
Thermal 1x8A2xTA 4x6A 6 A
(non-switching) Bx5A 8x45A

MSR3ORT/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. The MSR30 safety relay can also
be wired for automatic or monitored reset. It has two normally open (N.O)
solid-state outputs and one normally closed (N.C.) solid-state output.

A Vit S1LSS

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

The MSR30 safety relay has a feature that is 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.

Terminal Locations and Panel Space

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

: 22.5(0.9) ) E 22.5(0.9) )
$12 $22 $32 S42
A Y4 ST1 S34 A A2 ST1S12
MSR30RT
440R-N23197 GSRDIS
440R-N23198 440R-D2252
(24V DC)
A2 $12 S22 Y32 L12 L1 Y32 $34
Wb 24 S21 Y2 3L 44 b 24

Example Wiring Schematics

The following schematics compare the wiring of your existing MSR safety relay
module to the recommended newer devices for each application that the
existing device provides.
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Figure 90 - Dual-channel, Monitored Reset

] [

s [so1 [ss2[su2 [t [in [A1 [s34
o {_ ) { LOGIC @?"12
87 43
440R-N23198

DIS 65
440R-D2252
s12 [822 [ na [v32 [ [o4 s12 [s22 [ a2 |Y32 [3 [ [16 |

To PLC To PLC + +
24V Com

+24V DC

st [sa1 [v2 [var [a1 [s34

b msrsoRT
€7 ugrazsior

or

energize automatically. You must design the safety system such that an

ATTENTION: In Figure 91, when the safety inputs close the safety outputs
A additional manual action is required to initiate the hazard.

Figure 91 - Dual-channel, Automatic Reset

+24V DC

st [sa1 [v2 [var [w1 [s34 s [sa1 [s32(su2 |2 [Ln [A1 [s34

LOGIC
MSR3ORT
¢ 7{'1{ HHOR-N23197

01
44 2
3
37 f
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DIS 65
440R-N23198

440R-D2252
s12 [s22 [ m2 2 [ [24 s12 |22 | a2 [v32 [ 3 [es |14 |

J To PlLC J o P}J + +

Figure 92 - Single-channel, Monitored Reset

Nl

=]
3]
S

+24V DC

s [sa [v2 [var [a1 [s34 SN [s21 [s32 s L2 [ [A1 [s34

Lo 0
g [NSRSORT v
% AT Rk
wor 258

DS e
440R-D2252
s12 [s22 | m |Y32 [4 ] s12 [s22 | a2 |Y32 A

L N L N1
To PLC k1] [k] To PLC
24V Com

outputs energize automatically. You must design the safety system such that

ATTENTION: In Figure 93 on page 63, when the safety inputs close the safety
A an additional manual action is required to initiate the hazard.
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+24V DC

24V Com

+24V DC

24V Com

+24V DC

24V Com

Figure 93 - Single-channel, Automatic Reset
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Figure 94 - Safety Mat, Monitored Reset
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ATTENTION: In Figure 95, when you step off the safety mat the safety outputs
energize automatically. You must design the safety system such that an
additional manual action is required to initiate the hazard.
Figure 95 - Safety Mat, Automatic Reset
K1 K1
K2 K2
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Response Time

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

ATTENTION: The response time of the MSR30RT/RTP safety relay is faster
A adjusted if necessary.

Table 33 - Response Time

Safety Relay Response Time [ms]
MSR3ORT/RTP 15
DIS 25 (mechanical switches)
30 (safety mats)

Output Load Capability

The MSR30RT/RTP safety relay has a higher current capability than the DIS

safety relay as shown in Table 34. See Output Load Capability on page 11 for a
wiring example of using interposing relays for applications where the load
exceeds the GSR capability.

Table 34 - Current Capability

Load Type MSR3ORT/RTP DIs
[ 2A/24VDC 14, 24:1.5 A/24V DC
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 SI and EMD safety relays.

Terminal Locations and Panel Space

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

E 225(0.9) 3 E 225(0.9) >
$21 Y1 Y12 Y13 $12 $22 B2 S54
AT Y41 ST S34 AT A2 ST1 S21

MSR38D/DP
440R-M23203 GSR GLT
LUOR-M73204 440R-GL2S2T

A2 S12 S22 Y32 L12 L11 Y32 Skb

18 28 S21 Y2 % 24 51 L6
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+24V DC

eE]

For safety mat applications, the combination of an SI and 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 97 - Safety Mat Applications [mm (in.)]

225(0.9)

S21 Y1 Y12 Y13
AT Y41 ST1 S34

MSR38D/DP
440R-M23203
440R-M23204

A2 §12 §22 Y32
18 28 S21 Y2

GSRSI
440R-S12R2

112 L1 Y32 S34
13 24 23 2|17 4

45(1.8)
< >
$12 822 37 38 47 48

Al A2 STT S2T A1 A2

GSREMD
440R-EM4R2D

L12 Lm X32

8 27 28

Example Wiring Schematics

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

Figure 98 - Dual-channel Input, Monitored Reset, 1.5 s Off-delay

Reset L

I.

s fsar Jyn [viz [vi3 [s34 [var [m [v2
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s [san [in Ju2 [ B2 [ssa] a1 [sua
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9 2 g )
8 38 43 9
4 7l

7§ 5

GLT
440R-GL2S2T

si2 [s22[ a2 [va2 s [uen [14 [ 24

To PLC

|

JAN

ATTENTION: In Figure 39, when the safety inputs close the safety outputs
energize automatically. You must design the safety system such that an
additional manual action is required to initiate the hazard.

Figure 99 - Dual-channel Input, Automatic Reset, 15 s 0ff-delay

vy
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Figure 100 - Single-channel Input, Monitored Reset, 5 s Off-delay
+24V DC
Reset L
b I_J/
sn [s1 [yn Jviz [ni3 [ssu [yar m [v2 st [sa1 [un [uz [ B2 [s54[ a1 [sua
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. 4, [MsR38D : 2 g
7 lurmozos )J/ K2 ¢ | PRY T

or
440R-M23204

s12 [s22 | [a2 [v32 |18 |28

ToPLC

GLT
440R-GL2S2T

si2 [s22 a2 [v32] 51 [uer [ |24

To PLC

24V Com
ATTENTION: In Figure 101, when the safety inputs close the safety outputs
energize automatically. You must design the safety system such that an
additional manual action is required to initiate the hazard.
Figure 101 - Single-channel Input, Automatic Reset, 50 s Off-delay
24V 0C
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Figure 102 - Safety Mat Input, Monitored Reset, 1s Off-delay
24V 0C
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ATTENTION: In Figure 103 on page 67, when you step off the safety mat the
safety outputs energize automatically. You must design the safety system
such that an additional manual action is required to initiate the hazard.
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Figure 103 - Safety Mat Input, Automatic Reset, 2 s Off-delay
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Response Time
ATTENTION: The response time of the MSR38D safety relay is faster than the
GLT, GSR SI, and EMD safety relays, so the safety distance must be examined
closely and adjusted if necessary.
Table 35 - Response Time
Safety Relay Response Time [ms]
MSR38D 15 + delayed time
GLT 55 + delayed time
GSRSI 45
EMD 35 + delayed time
Output Load Capability
The MSR38D safety relay has a higher current capability than the GLT safety
relay as shown in Table 36. See Output Load Capability on page 11 for a wiring
example of using interposing relays for applications where the load exceeds
the GSR capability.
Table 36 - Current Capability
Load Type MSR38D GLT EMD
0C 2 N24V DC 0.3 A/24V DC 2 AM24V DC
MSRI2IRT Safety Relay We recommend replacing the MSR121RT safety relay with the GSR CI safety

2%
Ranxs ssu 1t

“
w3 33
ot CHE

e O G a

o H !

L
o W

wa M

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

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

The GSR CI safety relay has one switch to configure the reset to automatic or
monitored manual. The wiring of the relay determines dual-channel
operation.
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Terminal Locations and Panel Space

The MSR121RT safety relay is 55 mm (2.2 in.) wide with one row of terminals at
the top and bottom. The GSR CI safety relay is 22.5 mm (0.9 in.) wide with two
rows of terminals at the top and bottom.

Figure 104 - DC Powered [mm (in.)]

55(2.2) 225(0.9)
< » < >
AT ST1 S52 S12 Y31 Y32 13 23 33 41 B 23 33 4
AT ST1 812 L11

MSRIZIRT
24V AC/DC 440R-J23102
GSRCI
K4OR-ST3R?

S21 822 §834 A2
521 S22 X5 S33 S34 14 24 34 42 A2 14 924 34 42

For the AC powered applications, a 1606-XLP15E power supply must be used to
convert the AC supply to 24V DC for the GSR CI safety relay. The combination
of power supply and GSR CI safety relay uses

45 mm (1.8 in.) of panel space, which is less than one MSR121RT safety relay.

Figure 105 - AC Powered [mm (in.)]

55(2.2) 45(18)
< > <€ >
AT ST1 S52 S12 Y31 Y32 13 23 33 41 T 5 23 33 4l
24V, 15W
0540634 | AT ST 12 LT
MSRIZIRT
15V AC 440R-J23100
230V AC 440R-J23099 1606-XLP15E GSR Cl
44OR-ST3R?
100..240v A |S21 S22 334 A2
S21 S22 X5 S33 S34 14 24 34 42 A2 LN = 14 924 34 42

Example Wiring Schematics

The following schematics compare the wiring of your existing MSR safety relay
module to the recommended newer devices for each application that the
existing device provides.
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Figure 106 - Dual-channel Input, Monitored Reset, DC Powered
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Figure 107 - Dual-channel Input, Automatic Reset, DC Powered
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Figure 108 - Single-channel Input, Monitored Reset, DC Powered
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Figure 109 - Single-channel Input, Automatic Reset, DC Powered
24V 0C
K1 } ki Start K1 } ki Start
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Figure 110 - 0SSD Input, Monitored Reset, DC Powered
24V DC
Light curtain Light curtain
| | SafeZone™, SC300 | | SafeZone, SC300
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Figure 111 - 0SSD Input, Automatic Reset, DC Powered
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Figure 112 - Safety Mat Input, Monitored Reset, DC Powered
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Figure 113 - Safety Mat Input, Automatic Reset, DC Powered
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Figure 114 - Dual-channel Input, Monitored Reset, AC Powered
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MSR122E Safety Relay

72

Response Time

GSR Cl safety relay, so the safety distance must be examined closely and

2 ATTENTION: The response time of the MSR12IRT safety relay is faster than the

adjusted if necessary.

Table 37 - Response Time

Safety Relay Response Time [ms]
15 (24V AC/DC)
MSRIZIRT 2024, 115, and 230V AC)
GSRC 35 (mechanical and 0SSD inputs)
45 (safety mat inputs)

Output Load Capability

The MSR121RT safety relay has a higher current capability than the GSR CI
safety relay as shown in Table 38. See Output Load Capability on page 11 for a
wiring example of using interposing relays for applications where the load
exceeds the GSR capability.

Table 38 - Current Capability

Load Type MSRI2IRT GSRCI

AC Inductive 593535;50 6301[?,5/7&6-15

o 8 2401 00 2hat 240 0C
(nUnT-r:\a;vrirtnc?lling) 6A 2A

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
MSR122E 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.

Terminal Locations and Panel Space

The MSR122E 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.
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Figure 115 - DC Powered [mm (in.)]
100(3.9) 45(1.8)
< > < >
AT A3 13 23 33 43 53 63 81 X1 33 34 43 44 | 33 34 43 44
AT A2 A1 A2
MSR122E
440R-E21358 (24V AC/DC) GSR EM GSREM
440R-EM4R2 440R-EM4R2
L12 L1 X32 L12 L1 X32
A1 A3 14 24 34 4h b4 64 82 X2 13 14 23 24 013 14 23 24
For applications where the MSR122E safety relay power supply is 110V AC, a
1606-XLP15E power supply 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 116 - AC Powered [mm (in.)]
100(3.9) 67.5(2.7)
< > < >
AT A3 13 23 33 43 53 63 81 X1 + - 33 34 43 L4 |33 34 43 L4
24V, 15W AT A2
0.54..0.63 A
MSR122E
0020V A |L12 LT X32 [L12 L x32
AT A3 14 24 34 44 54 64 82 X2 LN =+ 1B 14 23 24113 14 23 24

Example Wiring Schematics

The following schematics compare the wiring of your existing MSR safety relay

module to the recommended newer devices for each application that the

existing device provides.
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Figure 117 - 24V DC Powered
+24V DC
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Figure 118 - 115V/230V AC Powered

L1(115 or 230VAC)
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Response Time

A\

adjusted if

necessary.

ATTENTION: The response time of the MSR122E safety relay is faster than the
EM safety relays, so the safety distance must be examined closely and

Table 39 - Response Time

Safety Relay

Response Time [ms]

MSR122E

30

EM

35

Output Load Capability

The outputs of the EM safety relay can require interposing relays, depending
in the load the MSR122E safety relay switches. See

Output Load Capability on page 11 for a wiring example of using interposing
relays for applications where the load exceeds the EM safety relay capability.
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Table 40 - Current Capability
Load Type MSR122E EM
. B300, AC-15 B300, AC-15
AC Inductive 1 A1250V AC 15 A/250V AC
0C DC-13 DC-13
2 N/24V DC 2 A/24V DC(0.1Hz)

MSR144 Safety Relay We recommend replacing the MSR1244 safety relay with a GSR CI safety relay.

?sﬂv
oo jpo0e

enco s’

76

If the application does not use the N.C. outputs of the MSR144 safety relay, an
SI safety relay can replace the MSR144 safety relay.

The outputs of the MSR144 safety relay can be expanded with the 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.

Terminal Locations and Panel Space

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

only 22.5 mm (0.9 in.) wide.

Figure 119 - DC Powered [mm (in.)]

MSR144RTP
440R-C23205 (24V DC)

X4 Y30 S31 Y32 Y35 X2

A2 Y1 Y2 X1 14 24 32 42

45(1.8) 22.5(0.9)
< >
AT §33 S34 §52 13 23 31 4 ¥ 23 33 4
X3 S11 §12 §21 S22 SN AT ST §12 LN

GSRCl
440R-S13R2

S21 §22 S34 A2

4 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.
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Figure 120 - Expansion Module [mm (in.)]

L 25009 L 25009
< > < >
13 23 33 43 33 34 43 44
AT A2
MSR230P GSR EM
440R-H23180 44OR-EMAR2
L12 L1 X32
W2 34 4k 1314 23 24

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 121 - Expansion Module with Delay [mm (in.)]

( 2509) | (2509
17 27 35 37 38 47 48
Y3 Y5 Y6 Y4 Al A2 Bl B2
MSR238P GSR EMD
440R-H23196 440R-EMAR2D
Y3 Y7 Y8 Y4 L12 L11 X32
18 28 36 17 18 27 28

Example Wiring Schematics

The following schematics compare the wiring of your existing MSR safety relay

module to the recommended newer devices for each application that the
existing device provides.
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Figure 122 - Dual-channel, Monitored Reset Schematic, DC Powered
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Figure 123 - Dual-channel, Automatic Reset Schematic, DC Powered
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+24V DC

24V Com

Figure 124 - Light Curtain, Monitored Reset Schematic, DC Powered
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Figure 125 - Safety Mat, Monitored Reset Schematic, DC Powered
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Figure 126 - Single-channel, Monitored Reset Schematic, DC Powered
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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

Table 41 - Response Time

Safety Relay Response Time [ms]
MSR144RTP 15
MSR230P -
MSR238P Delay determined by wiring jumpers
GSR Cl safety output 35 (45 for safety mats)
GSR CI SWS output 25 (35 for safety mats)
EM 35 (40 for safety mats)
EMD 35 + delay determined by switch

setting
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MSR200 Safety Relay

82

Output Load Capability

Table 42...Table 44 compare the output switching capabilities of the
MSR144RTP safety relay to the suggested replacements. In some cases, an
interposing relay is required. See Output Load Capability on page 11 fora
wiring example of using interposing relays.

Table 42 - Current Capability (MSR144)

Load Type MSR144RTP GSRCI
. B300, AC-15 €300, AC-15
AC Inductive 5 A/250V AC 3 A/250V AC
0C DC-13 DC-13
3A/24V DC 4 AJ24V DC
Thermal (non-switching) Tx6Aor2x5A 4 Aoncircuit

Table 43 - Current Capability (MSR230P)

Load Type MSR230P EM
: B300, AC-T5 B300, AC-15
AC Inductive 6 A/250V AC 15 A/250V AC
00 DC-13 DC-13
3A/24V DC 2 A/24V DC

Thermal (non-switching) 2x6A 3x5A orhx4A 6 A on 1circuit

Table 44 - Current Capability (MSR238DP)

Load Type MSRZ38DP EMD
: B300, AC-15 B300, AC-15
AC Inductive 3 A/250V AC 15 A/250V AC
0C DC-13 DC-13
2.5 A/24V DC 2 A/24V DC
Thermal (non-switching) Tx6A 2x4A 6 A on1circuit

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 (catalog number
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 Panel Space

The MSR210P and MSR211P safety relays have identical terminal locations. The
MSR210 safety relay is designed for mechanically operated safety devices; the
MSRa211 safety relay is designed for safety devices with OSSD outputs. We
recommend replacing these safety relays with a DI safety relay.
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Figure 127 - MSR210P [mm (in.)]
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The MSR200 safety 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 128 - MSR220P and MSR221P [mm (in.)]
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The MSR200 safety 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 129 - MSR230P [mm (in.)]
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The MSR238P safety relay has delayed outputs. We recommend replacing this
safety relay with an EMD safety relay.
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Figure 130 - MSR238P [mm (in.)]
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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 131 - MSR240P [mm (in.)]
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Example Wiring Schematics

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

Safety standards require that interlock closure or release of E-stops must not
initiate hazards.
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Figure 132 - MSR210, Dual-channel, Monitored Reset, DC Powered
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Figure 133 - MSR210, Dual-channel, Automatic Reset, DC Powered
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Figure 134 - MSR210, Single-channel, Monitored Reset, DC Powered
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Figure 135 - MSR210, Single-channel, Automatic Reset, DC Powered
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Figure 136 - MSR210, Safety Mat, Monitored Reset, DC Powered
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Figure 137 - MSR211, 0SSD Inputs, Monitored Reset, DC Powered
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Figure 138 - MSR211, 0SSD Inputs, Automatic Reset, DC Powered
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Figure 139 - MSR220 Input Expansion
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Figure 140 - MSR221 Input Expansion
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Figure 141 - MSR230 Output Expansion
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Response Time

and compare it to the new system. Based on the difference, you can adjust the

ATTENTION: You must evaluate the response time of your existing system
A safety distance.

Table 45 - Response Time

Safety Relay Response Time [ms]
MSR210P, MSRZTIP 34+ 6 ms per module (wit?]zinput 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

Output Load Capability

Table 46...Table 48 compare the output switching capabilities of the MSR200
safety relay family to the suggested replacements. In some cases, an

interposing relay can be required. See Output Load Capability on page 11 for a
wiring example of using interposing relays.

Table 46 - Current Capability (MSR210P and MSR211P)

Load Type MSR210P and MSR211P DI
. B300, AC-15 €300, AC-15
AC Inductive 3 A1250V AC 3 A/250V AC
0C DC-13 DC-13
2.5A/24V DC 4 N24V DC
Thermal (non-switching) Tx6Aor2x4A 4 Aoncircuit

Table 47 - Current Capability (MSR230P)

Load Type MSR230P EM
. B300, AC-15 B300, AC-15
AC Inductive 6 A/250V AC 15 A/250V AC
0c DC-13 DC-13
3A/24V DC 2 A/24V DC
Thermal (non-switching) 2x6A 3x5A orhx4A 6 A on 1circuit

Table 48 - Current Capability (MSR238DP)

Load Type MSR238DP EMD
) B300, AC-T5 B300, AC-T5
AC Inductive 3 A/250V AC 15 A/250V AC
o0 DC-13 DC-13
2.5 M/24V DC 2 \/24V DC
Thermal (non-switching) Tx6A 2x4A 6 A on1circuit

Rockwell Automation Publication 440R-RMO04A-EN-P - March 2022 89



Chapter 3 Phase 2 (June 2016)

Notes:
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CU2 Control Unit

Phase 3 (July 2018)

We recommend replacing the CU2 control unit with a GLP (Series A 205 or
later) safety relay.

Both the CU2 control unit and the 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,
Safely-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.

Table 49 shows the recommended conversions. With 110/230V AC supply
voltages, many other catalog number 1606 power supplies can be used. If
voltage-free contacts are needed, the single wire safety signal from the GLP
safety relay can drive the EM safety relay.

Table 49 - Conversion Table

Supply Voltage CU2 Cat. No. GLP Cat. No. EM Cat. No.
24V AC/DC 440R-S07139 440R-GL2S2P
440R-GL2S2P with 440R-EM4R2
10/230V AC 440R-S07140 1606-XLP15E

Terminal Location and Panel Space

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 22.5 mm (0.9 in.) wide and has two
rows of terminals at the top and bottom.
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Figure 144 - DC Powered Terminals and Panel Space [mm (in.)]
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The CU2 control unit can also be ordered with a 110/230V AC power supply.
Because 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 145 - AC Powered Terminals and Panel Space [mm (in.)]
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Example Wiring Schematics

Figure 146...Figure 148 on page 93 compare the wiring of your existing MSR
safety relay module to the recommended newer devices for each application

that the existing device provides.
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Figure 146 - DC Powered
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Figure 148 - AC Powered Loads
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Output Load Capability

The CU2 control unit has voltage-free output contacts, while the GLP safety
relay has solid-state outputs. The GLP safety relay can easily expand its output
capability with the single wire safety connection to an EM expansion relay,
which has voltage-free contacts. Use an interposing relay if additional current
capability is needed. Table 50 shows the current capability of the three relays.

Table 50 - Current Capability

MSR7R and MSR7C

Safety Relays

94

Load Type

cu2

GLP

EM

AC Inductive

B300, AC-15
5 A/120,250V

B300 AC-15
1.5A/ 250V AC

DC

DC-13
3A/24VDC

0.5 A/24V DC

DC13
2A/24V DC(0.1Hz)

Thermal (non-switching)

4A

05A

1x6A

We recommend replacing both the MSR7R and MSR7C safety relays with the
MSR125H/HP safety relay. The replacement catalog numbers are shown in
Table 51. The MSR125H/HP safety relay is one of the MSR safety relays that
remain available for five or more years.

The MSR7R and MSR7C safety relays are logic units for monitoring and
interfacing two-hand control devices with a safety-related circuit. The MSR7R
safety relay is for use with mechanical switches and 800Z Zero-Force Touch
Buttons™. The MSR7C safety relay is for use with electronic-sensing (for

example, capacitive or photoelectric) palm buttons because the MSR7C safety
relay does not turn on its output if a power interruption occurs while hands are
on the buttons.

Table 51 - Conversion Table

MSR125 Cat. No.
Type Supply Voltage MSR7 Cat. No. . . n
Fixed Terminals | Removable Terminals
24V DC 440R-D23166 440R-D23171
SR 24V AC HADR-D25021 440R-D23165 iy
T10/15V AC 440R-D23022 440R-D23164 440R-D23169
230V AC 440R-D23023 440R-D23163 440R-D23168
24V DC 440R-D23166 440R-D2317
- 24V AC HADR-D25024 440R-D23165 iy
TI0/1M5V AC 440R-D23025 440R-D23164 440R-D23169
230V AC 440R-D23026 440R-D23163 440R-D23168

safety relay to an MSR125 safety relay. The risk assessment must include an

2 ATTENTION: A risk assessment must be performed when converting a MSR7C

evaluation of a hands-on-the-buttons during a power interruption.
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Terminal Location and Panel Space

The MSR7 safety relay is 45 mm (1.8 in.) wide and has one row of terminals at
the top and bottom. The MSR125 safety relay is 22.5 mm (0.9 in.) wide with two
rows of terminals on the top and bottom.

The MSR125 safety relay is available with wither fixed or removable terminals;
the MSR7 safety relay only has fixed terminals.

Figure 149 - Terminals and Panel Space [mm (in.)]
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DPOOG@® 14 24
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Example Wiring Schematics

The MSR7 and MSR125 safety relays are available in the following power

supplies:
« 24VAC
« 24VDC
+ 110VAC
« 230VAC

The wiring schematics are the same for each voltage supply.

Figure 150 - MSR7R Safety Relay

24/110/230V
S k- l
FBIEANEBEHEEIL S[s[sE[ A B[23] W
\]l 3% ﬁl ) ﬁl \% )
MSR7R --\--N\-- K2 MSR125 -2 K2
440R-D230%* 440R-D23T™
SIS A2 1424 36 [t2]x S21[s22[s23[ A2 [ 124 V2
ape Sl
S b-f-- Ki][k2 o K1][k2

Ground
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24/10/230V

Figure 151 - MSR7C Safety Relay
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Figure 152 - MSR125 Safety Relay with Expansion Relay - All Contacts Used

24V DC
ST k-
23|24 [ A1 ] 13 | 23 | 33 [41]x
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440R D23021 \] 31 \]
440R oo | | )
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.
% } KJ[K] & 0
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—
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MSR125 oo MSR132E I ____Ir
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K2 or . SR A W U B
440R-D23166 \ﬁ \ 440R £23097 \ \ \1
K3 sasalsa|m|u]u]v R[]l ]u]5]e
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Maximum Input Impedance

The MSR7 safety relay can tolerate up to 500 Q of resistance on its input
circuits. The MSR125 safety relay is limited to 40 Q. This difference is not likely
to be an issue as the typical cable resistance of 18 AWG (0.75 mm?) wire is
20.95 Q./1000 meters (6.4 Q./1000 feet).

Response Time

Response time applies when at least one hand is removed from the two-hand
controls and the operator reaches towards the hazard.

If the MSR132 expansion relay is not used, the response time of the MSR125
safety relay is faster than the MSR7 safety relay, and the distance from the
two-hand controls to the hazard can remain unchanged.

If the MSR132 expansion relay is used, the response time of the relay is 20 ms
longer; the safety distance must be recalculated and the two-hand controls
must be moved further away from the hazard. When you use the standard
speed constant of 1600 mm/sec (63 in./sec), the additional 20 ms requires an
additional 32 mm (1.25 in.) of spacing from the hazard.
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Table 52 - Response Time

Safety Relay Response Time [ms]
MSR7 50
MSR125 20
MSR132 50

Output Load Capability

The MSR125 safety relay has a higher current capability than the MSR7 safety
relay.

Table 53 - Current Capability

Load Type MSR7 MSR125 MSR132
. BC300, AC-15 B300, AC-15 AC-15
AC Inductive 4A 6 A B A
0c P300, DC-13 P300, DC-13 DC-13
2 A/24V DC 3 A/24V DC 3 A/24V DC
Thermal (non-switching) 4A ;iilz\ Z;Eﬁ
MSRIT Safety Relay We recommend replacing the MSR9T safety relay with a Sipha™ 2 controller.

The replacement catalog numbers are shown in Table 54.

The MSR9T safety relay was used in older applications, where the input device
employed the diversity concept of one normally closed (N.C) contact and one
normally open (N.O.) contact. The Sipha 2 controller employs the same
diversity approach and can easily be applied to contact-type switches and the
Sipha controller non-contact switches.

These controllers are similar in the type of inputs and the number of outputs.

Table 54 - Conversion Table

Supply Voltage MSRIT Cat. No. Sipha 2 Cat. No.
24v ac/nc 440R-F23027
110/230V AC 440R-F23028

(1) For 24V, the Sipha 2 controller can only operate at 24V DC. When the MSRIT safety relay is
powered by 115/230V AC, you must provide an AC/DC converter.

440N-S32021

Terminal Location and Panel Space

The MSR9T safety relay and Sipha 2 controller are both 45 mm (1.8 in.) wide
and have one row of terminals at the top and bottom.

There is a significant difference in the location of the terminals for the power,

inputs, outputs, and monitoring. Numerous wires must be moved from the top
of the relay to the bottom and vice versa.
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Figure 153 - Terminals and Panel Space [mm (in.)]
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Example Wiring Schematics

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

When powered by 24V AC/DC, the power supply connections are made to
+and — terminals of the Sipha controller; the A1 and A2 terminals must have no

connections.

Figure 154 - 24V AC/DC Powered

24V DC

Closed
MIEAINEIFEEIE
o I

MSR9 \i—-ST-
440R-F23027

SIS A2 142 [32]X2

[kT][k2] @

Ground

K1

.

Sipha 2

440N-$32021

Closed
! Q[ 3N+ 1 ]23]3 X

|
"

1[a]m]-[ulal32]x

[kT][k2] @

K1

K2

An internal, user-selectable switch is used to set the input voltage of both the
MSR9 safety relay and the Sipha 2 controller. Remove the front cover and set
the switch to either 110/115V or 230V AC. Figure 155 on page 99 shows the

conversion schematics; in this case, the power to the relay is connected to A1

and A2.
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Figure 155 - 110/115/230V AC Powered
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Maximum Input Impedance

The MSR9T safety relay tolerates up to 500 Q of resistance on its input circuits.
The Sipha 2 controller tolerates 200 Q on terminals 1...4 and 150 Q on
terminals 2...3. This difference is not likely to be an issue as the typical cable
resistance of 18 AWG (0.75 mm?) wire is 20.95 Q./1000 meters (6.4 /1000 feet).

Input Simultaneity

Input simultaneity is a measure of the difference in time between the change
in state of the two channels to enable the relay to energize its outputs.

The MSRoT safety relay is specified to have input simultaneity of 500 ms; the
dual-inputs must change state with 500 ms of each other. The Sipha 2
controller has historically been specified with a minimum approach speed of
17 mm/s (0.671in./s).

The following describes how a Sipha 2 controller works:

« Ifthe N.O. contact opens first, then the N.C. contact can close at any time

afterwards.

« Ifthe N.C. contact closes first, then the N.O. contact must open within
1.4 seconds.
Response Time

Because the response time of the Sipha 2 controller is faster than the MSR9T
safety relay, the safety distance calculation does not require recalculation.

Table 55 - Response Time

Safety Relay Response Time [ms]
MSRIT 50
Sipha 2 40
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MSR33 Safety Relay

100

Output Load Capability

Table 56 compares the output load capability of the MSR9T safety relay to the

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

the capability of the replacements.

Table 56 - Current Capability

Load Type MSRIT Sipha 2
B300, AC-15
AC Inductive 4 A/250V AC v
4 A120V AC
0c P300, DC-13 P300, DC-15
3 A/24V DC 2 A/24V DC
Thermal (non-switching) LA —

We recommend replacing the MSR33 safety relay with a Sipha 2 controller.

The MSR33 safety relay is offered with either fixed or removable terminals. The
Sipha 2 controller only has fixed terminals. The MSR33 safety relay has
solid-state outputs, while the Sipha 2 controller has electromechanical outputs.

The MSR33 safety relay has a feature that is called Startup Test. The wiring
configures the startup test. Upon initial power-up, the input device must be
cycled once to energize the safety outputs. The Sipha 2 controller does not
support this feature.

Table 57 - Conversion Table

Terminals MSR33 Cat. No. Sipha 2 Cat. No.
Fixed 440R-F23199 440N-S32021
Removable 440R-F23200 (only fixed terminals)

Terminal Location and Panel Space

The Sipha 2 controller requires twice as much panel space as its width is
45 mm (1.8 in.), compared to the 22.5 mm (0.9 in.) for the MSR33 safety relay.
The difference in relay height must be considered, but is not significant.

The terminal locations for the inputs, outputs, and monitoring circuits require
movement of the wiring from the top to the bottom of the relay and vice versa.
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Figure 156 - Terminals and Panel Space [mm (in.)]
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Example Wiring Schematics

Figure 157 and Figure 158 on page 102 compare the wiring of your existing MSR
safety relay module to the recommended newer devices for each application

that the existing device provides.

In Figure 157, the MSR33 safety relay has monitored reset, where the Reset
button must be pressed and released. The reset action occurs when the button
is released. With the Sipha 2 controller, the reset occurs when the button is

pressed.

Figure 157 - Manual Reset
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{ Reset
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Figure 158 - Automatic Reset
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The auxiliary output of the MSR33 safety relay is N.O. When the safety outputs
are off, the auxiliary output is off.

The Sipha 2 controller auxiliary output is N.C. When the safety outputs are
open (off), the auxiliary output is closed (on).

Input Simultaneity

Input simultaneity is a measure of the difference in time between the changes
in state of the two channels to enable the relay to energize its outputs.

The MSR33 safety relay allows an infinite amount of time between the changes
of state of the two inputs. The Sipha 2 controller has historically been specified
with a minimum approach speed of 17 mm/s (0.67 in./s).

The following describes how a Sipha 2 controller works:

« Ifthe N.O. contact opens first, then the N.C. contact can close at any time

afterwards.

« Ifthe N.C. contact closes first, then the N.O. contact must open with
1.4 seconds.
Response Time

faster than the Sipha 2 controller, the safety distance must be examined

ATTENTION: Because the response time of the MSR33 safety relay is 25 ms
A closely and adjusted, if necessary.

Table 58 - Response Time

Safety Relay Response Time [ms]
MSR33 15
Sipha 2 40
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MSR35 Safety Relay

Output Load Capability

Table 59 only compares DC loads because the MSR33 safety relay can only
accommodate DC loads.

Table 59 - Current Capability

Load Type MSR33 Sipha 2
oc 2 A/24V DC 2 A/24V DC

We recommend replacing the MSR3s safety relay with an MSR125 safety relay.
The MSR125H/HP safety relay is one of the MSR safety relays that remain
available for five or more years.

The MSR35H/HP safety relay is an electronic two-hand control relay that is
offered with either fixed or removable terminals. It is only available with
24V DC power.

Table 60 - Conversion Table

Terminals MSR35 Cat. No. MSR125 Cat. No.
Fixed 440R-D23201 440R-D231T
Removable 440R-D23202 440R-D23166

Terminal Location and Panel Space

The MSR35RT safety relay has a 22.5 mm (0.9 in.) wide body, with two rows of
terminals at the top and bottom. The MSR125 safety relay also has two rows of
terminals at the top and bottom and is 22.5 mm (0.9 in.) wide.

Rockwell Automation Publication 440R-RMO04A-EN-P - March 2022 103



Chapter & Phase 3 (July 2018)

Figure 159 - Terminals and Panel Space [mm (in.)]
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Example Wiring Schematics

The output is a significant difference between the two relays. The MSR35
safety relay has solid-state outputs, while the MSR125 safety relay has
voltage-free contacts.

Figure 160 - Category IlIC Per EN574
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Figure 161 - Category IlIA Per EN574
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Response Time

faster than the MSR125 safety relay, the safety distance must be

ATTENTION: Because the response time of the MSR35RT safety relay is
A examined closely and adjusted if necessary.

Table 61- Response Time

Safety Relay Response Time [ms]
MSR35 15
MSR125 20

Output Load Capability

The MSR125 safety relay has a higher current capability than the MSR35H/HP
safety relay, as shown in Table 62 on page 105.

Table 62 - Current Capability

Load Type MSR35 MSR125
0c 2 A/24V DC 324V DC
MSRI21IRT Safety Relay We recommend replacing the MSR121RT safety relay with a GSR CI safety

relay.
The MSR121RT safety relay can be wired for automatic or monitored reset. The
GSR CI safety relay is configured for automatic or monitored reset by a rotary

switch on its front face.

The MSR121RT safety relay is only available with a 24V AC/DC power supply.

Table 63 - Conversion Table

Supply Voltage MSR121RT Cat. No. GSR CI Cat. No.
a4y ac/nc 440R-J23102 440R-S13R2

(1) For 24V, the GSR Cl safety relays can only operate at 24V DC. When the MSR121RTsafety relay
is powered by 24V AC, you must provide an AC/DC converter.
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Terminal Location and Panel Space

The MSR121RT safety relay has a 55 mm (2.17 in.) wide body, with one row of
terminals at the top and one at the bottom. The GSR CI safety relay has a
22.5 mm (0.9 in.) wide body with two rows of terminals at the top and bottom.

Figure 162 - Terminals and Panel Space [mm (in.)]
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Example Wiring Schematics

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

Figure 163 - Dual-channel Input Monitored Reset
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Figure 164 - Dual-channel Input Automatic Reset
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Figure 165 - Single-channel Input Monitored Reset
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Figure 166 - Single-channel Input Automatic Reset
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Figure 167 - 0SSD Input Monitored Reset
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Figure 168 - 0SSD Input Automatic Reset
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Figure 169 - Safety Mat Input Monitored Reset
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Figure 170 - Safety Mat Input Automatic Reset
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Table 64 - Response Time

ATTENTION: Because the response time of the MSR1ZIRT safety relay is
faster than the GSR Cl safety relay, the safety distance must be
examined closely and adjusted if necessary.

Safety Relay Response Time [ms]
MSRIZIRT 15 (24V AC/DC)
GSRC| 35 (mechanical and 0SSD inputs)
45 (safety mat inputs)

Output Load Capability

The MSR121RT safety relay has a higher current capability than the GSR CI

safety relay, as shown in Table 65. See Output Load Capability on page 11 for a
wiring example of using interposing relays for applications where the load

exceeds the GSR CI safety relay capability.

Table 65 - Current Capability

Load Type MSRI2IRT GSR CI
. B300, AC-15 €300, AC-15
AC Inductive 6 A/250V AC 154
R300, DC-13
DC 6 A/240V DC 2 Aat 24V DC
Thermal (non-switching) BA 2A
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MSRI24RT Safety Relay

10

We recommend replacing the MSR124RT safety relay with a GSR CI and EM
safety relay.

The MSR124RT safety relay has the following design characteristics:

+ Single- or dual-channel inputs

« Canaccommodate mechanical and OSSD (light curtain) inputs
« Five electromechanical safety outputs

« One solid-state auxiliary output

« Reset can operate automatically or monitored manual.

The MSR124RT safety relay is a safety monitoring relay that provides versatile
inputs and monitoring capability with many safety outputs in a
100 mm (3.93 in.) package.

The MSR124RT safety relay can be connected as either a single or dual-channel
safety gate or E-stop. It can also be connected to a light curtain that provides
cross fault detection.

The wiring configuration determines the reset and output monitoring.
Automatic/manual reset can use a jumper or can be used to check the
operation of the contacts. Monitored manual requires the use of a manually
operated N.O. momentary switch to activate the outputs.

The outputs include five N.O. safety rated outputs and one auxiliary output.
The safety outputs have independent and redundant internal contacts to help
verify the safety function. The auxiliary output is not safety rated and must
only be used for indication purposes.

Table 66 - Conversion Table

Supply Voltage MSR124 Cat. No. GSR CI Cat. No. EM Cat. No. Power Supply Cat. No.
24v ac/nc 440R-G23110 _
T15V AC/ 24V DC 440R-623108 440R-S13R2 440R-EM4R2
1606-XLP15E
230V AC/24V DC 440R-623107

(1) For 24V, the GSR Cl and EM safety relays can only operate at 24V DC. When the MSR124RTsafety relay is powered by 24V AC,
you must provide an AC/DC converter.

Terminal Location and Panel Space

For DC applications, the combination of the GSR CI and EM safety relays is
smaller than the MSR124RT safety relay. For AC applications, a catalog number
1606-XLP15E power supply can be used; this combination still occupies less
panel space than an MSR124RT safety relay.
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Figure 171 - Terminals and Panel Space [mm (in.)]
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Example Wiring Schematics

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

Figure 172 - Dual-channel Monitored Reset, DC Powered
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Figure 173 - Dual-channel Automatic Reset, DC Powered
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Figure 174 - Single-channel Monitored Reset, DC Powered

+24VDC

',/\_

sn [si [ sor [s23 [so2 [ m a3 [13 [23 33 [ 3 [ 53 [ &1 [ur

=

440R-62310 PR GRS VAR PR W

PE [vi[v2 [xs [ x6 [n2 [ |14 [ 24|34|z.4| 54|82 [x2

S

24V Com

ey

K5
Reset
8

Ka K3
K2

K1

si [san [w | [sss]13 |23 [33 |4l [x2 [ m |13 |23 |33 |43
RESET 0 \l---\ﬁl--ﬁl--- 777777777
M @ \ \ \

GSRC!
M \--N--N\-- GREM  \-- oo\
440R-S13R2 LIOR-ENAR) \ \ \] \

s12 [s22 | a2 [un [vaa s [os [3u [ 42
[ 1 1

U2 [ [a2 [ Jou [3u [as
|

L—» ToPLC

Figure 175 - Single-channel Automatic Reset, DC Powered
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Figure 176 - 0SSD Inputs Monitored Reset, DC Powered
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Figure 177 - 0SSD Inputs Automatic Reset, DC Powered
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A 1606-XLP15E power supply can be used to provide the
24V DC to power the GSR CI and EM safety relays.

Figure 178 - AC Powered
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Response Time

Cland EM safety relays, the safety distance must be examined closely

ATTENTION: Because the MSR124RT safety relay is faster than the GSR
A and adjusted if necessary.

Table 67 - Response Time

Safety Relay Response Time [ ms]
MSR124RT 20
35 for the inputs
GSRC 25 for the SWS to the EN
EM 35

For example, the total response time of the EM safety relay is 25 + 35 = 60 ms.

Output Load Capability

The outputs of the GSR CI safety relay can require interposing relays,
depending in the load being switched by the MSR124RT safety relay. See
Output Load Capability on page 11 for a wiring example of using interposing
relays for applications where the load exceeds the capability of the GSR CI or
EM safety relay.

Table 68 - Current Capability

Load Type MSR124RT GSR CI EM
. A300, AC-15 €300, AC-15 2 x B300, AC-15
AC Inductive 5 A/250V AC 15 A/250V AC 4 A/250V AC
0c N300, DC-13 DC-13 P300, DC-13
4 A at 24V DC 2 A/24V DC 2 A/24V DC
10 A(max in one circuit)
Thermal (non-switching) | See current limit curve in 1x6A 2A
Figure 179.
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The current through all contacts in the MSR124RT safety relay must be
adjusted to its current limit curve, which is shown in Figure 179.

Figure 179 - Current Limit Curve
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CU3 Control Unit

Phase & (July 2021)

In late 2019, Rockwell Automation launched the MSR55P safety relay to provide
additional features for monitoring the speed of a motor as the motor spins
down to a stopped condition by sensing the back EMF of the motor. The
MSRssP safety relay has been well accepted, and the CU3 control unit is now
being obsoleted.

Feature Comparison

Table 69 compares the key feature differences between the CU3 control unit
and the MSR55P safety relay. The MSRs5P safety relay has several features that
the CU3 control unit does not.

Table 69 - Key Feature Comparison

Feature Cu3 MSR55P
Panel space 45 mm (1.771in.) 45 mm (1.77in.)
Single-phase motar monitoring Yes Yes
Three-phase motor monitoring No Yes
Output monitoring Yes Yes
Fault output reporting No Yes
Monitors induction motors Yes Yes
Monitors servo motors Not recommended Yes
Adjustable threshold Yes Wider range
Delayed output capability No Yes
Safety rating Cat1 Cat4 Ple, SIL 3

Power Supply and Thresholds

The power supplies for the CU3 control unit and the MSR55P safety relay are
similar, however, 24V AC cannot power the MSRs5P safety relay. If the CU3
control unit is powered by 24V AC, you must provide an AC to DC converter to
use the MSR55P safety relay.

Table 70 on page 116 lists the CU3 control unit catalog numbers, threshold
voltage range, and typical applications. Table 71 on page 116 lists the MSR55P
safety relay catalog numbers, threshold voltage range, and typical applications.

Rockwell Automation Publication 440R-RMO04A-EN-P - March 2022 15



Chapter 5 Phase 4 (July 2021)
Table 70 - CU3 Catalog Options
Cat. No. Supply Voltage s:,‘:l'gsgtgl.r?:_g::;::g Typical Applications
440R-S35001 24V AC/DC
440R-S35002 0V AC Upto 2.5V Induction motors
440R-S35002 230V AC
Table 71 - MSR55P Catalog Options
Cat. No. Supply Voltage S:,zl;&s(;:lm:;t:;::g Typical Applications
440R-S350M 24V DC
440R-S35012 T5V AC 20...400 mV Induction motors
440R-S35013 230V AC
440R-S35014 24V DC
HAOR-S35015 TISV AC 200 mV...4V Servo permanent magne)
440R-S35016 230V AC
Threshold and Delay Settings
Both the CU3 control unit and the MSR55P safety relay have a potentiometer
for adjusting the back EMF threshold setting. To access the threshold setting
adjustment in the CU3 control unit, you must open the front cover. The
MSR55P safety relay has the threshold setting adjustment on the front face.
In addition, the MSR55P safety relay has a second potentiometer on the front
face. This potentiometer is for adjusting a delay time from when standstill is
detected to when the outputs are energized. This feature provides additional
assurance that the motor has achieved a steady state speed that is considered
safe.
Terminal Locations and Panel Space
Figure 180 on page 117 shows the relay sizes and terminal locations. The CU3
control unit has one row of terminals at the top and bottom. The MSR55P
safety relay has two rows of terminals at the top and bottom to accommodate
the features that the CU3 control unit does not have.
Both control units are 45 mm (1.77 in.) wide. The MSR55P safety relay is taller.
To achieve optimal heat dissipation, 50 mm (2 in.) of spacing is recommended
above and below each control unit.
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Figure 180 - Terminals and Panel Space [mm (in.)]
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Threshold Settings

Figure 181 on page 118 shows the adjustment locations.

To access the voltage threshold adjustment on the CU3 control unit, use a
screwdriver to pop open the cover. Use a screwdriver to rotate the
potentiometer to the desired setting.

The MSRs55P safety relay potentiometers are on the front face. Use a

screwdriver to adjust both the voltage threshold and the desired time delay so
the motor can achieve a safe standstill motion.
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Figure 182 - TLS1-GD2 Guard Locking

Figure 181 - Threshold and Delay Settings
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Figure 182 and Figure 183 on page 119 show a direct comparison of schematics

between the CU3 control unit and the MSR55P safety relay with Power to
Release guard locking interlocks.
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Figure 183 - TLSZ-R Guard Locking
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Output Load Capability

The following table compares the output load capabilities of the CU3 control
unit and MSRs5P safety relay. The output switching capability of the two relays
is similar. For AC loads, the MSR55P safety relay is derated when operating at
higher ambient temperatures.

The MSRs55P safety relay has a higher DC current rating than the CU3 control
unit.

Load Description Cu3 MSR55P
AC-T5 B300 5A at 250V AC 5 A at 250V AC at 40 °C (104 °F)
5Aat120V AC 2 A at 250V AC at 60 °C (140 °F)
DC 3 Aat24VDC 4 A at 24V DC
Feedback Monitoring

As shown in Figure 184 on page 120, both the CU3 control unit and the MSR55P
safety relay are able to monitor their respective output devices with automatic/
manual monitoring on terminals X1 and X2.

Automatic monitoring is accomplished by connecting the monitored contacts

in series to X1 and X2. Manual reset is accomplished by adding a momentary
normally open (N.O.) push button in series with the monitored contacts.

O Upon manual reset, the MSRG5P displays a fault code 4.

n9
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MSR300 Safety Relay

120

Figure 184 - Automatic and Manual Reset
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The best modernization for the MSR300 safety relay is to the GSR relays. This
modernization can use many of the GSR relays due to the various relay
configurations of the MSR300 safety relay.

Alternatively, you can modernize the MSR300 safety relay to the CR30 safety
relay. The CR30 safety relay requires a computer that runs Connected
Components Workbench™ software to accomplish the configuration. The
Connected Components Workbench software is a free download from
Rockwell Automation.

Terminal Locations and Panel Space

Host Module

The host module for the MSR300 safety relay is either an MSR310P or an
MSR312P host module. You can replace both of these modules with either a DI
or DIS safety relay. The MSR3xx module has a 35 mm (1.38 in.) wide body as
compared to the 22.5 mm (0.89 in.) for the GSR relays.

If communications are used in the application, you must convert from RS-232
or DeviceNet® to EtherNet/IP™ and add the GSR ENTER module.
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Figure 185 - Host Module Terminals and Panel Space [mm (in.)]
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Input Module

Each MSR300 safety relay system must have at least one MSR320P safety relay
input module and can have up to 10 input modules. An equivalent GSR module
is the DI or DIS safety relay. The MSR320P safety relay occupies slightly less
panel space at 17.5 mm (0.69 in.) compared to 22.5 mm (0.89 in.) for the GSR
relays.

Figure 186 - Input Module Terminals and Panel Space [mm (in.)]
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Output Module

Each MSR300 safety relay system must have at least one output module and
can have up to six output modules. Equivalent modules in the GSR family are
the EM safety relay for Immediate Outputs and the EDM safety relay for
delayed outputs.

The significant difference is that the EM and EMD safety relays require power,
ground and SWS connections, whereas the MSR330P and MSR338P safety
relays get their power through the ribbon cable.
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Figure 187 - Output Module Terminals and Panel Space [mm (in.)]
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Muting Lamp Module

The MSR300 safety relay family has a separate MSR329 muting lamp module.
The GSR family has no equivalent; the machine control system can provide a
muting lamp function.

Figure 188 - Muting Lamp Module Terminals and Panel Space [mm (in.)]
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Example Wiring Schematics

Single Input Module, Single Output Module

At the basic level, the MSR300 safety relay system has one input module and

one output module. You can replace the MSR300 safety relay system with one
DI safety relay.
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Figure 189 - Single Input Module, Single Output Module
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Three Input Modules and Three Output Modules

Figure 190 and Figure 191 on page 125 show that the MSR300 safety relay has
three input modules and three output modules. Each input module is set to
another type of device (OSSD, single-channel, and dual-channel) and different
output group (groups 1, 2, and 3). The equivalent GSR system is three DI safety
relays. Both systems monitor the output contactors and one reset button resets
the safety system.
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Figure 190 - Three Input Modules/Three Output Modules
24V 0C
Loy
—ov
oslsm ﬁnz " e ?
s [so [s32 | [si [s22 [ss2 | [sw [so2 [ss2 | [sn[sar[s3n [sun | sor | [veo]var [va B (2 [ |4 B 25 [33 | @ B 23 [33 |4
Function 6 Function 1 Function 2 [T [T 1 [T 1
El El bww,, =N = N = N
Group 1 Group 2 Group 3 OR-WIST \ \ \ \ \ \ \ \ \
stz [s52 [se2 | [suz[ss sz | [sea[ss2 [sea | [ a2 [var[vse [vss |si4 [vio Tyn vz [vis W[4 [ [w2 W [ [34 [w2 W [ 24 [34 [u2
| I_I - 5o ’L K K3/ K5
0SSD1 0SD2 ‘
L oy ® 8 ® Reset /) [ [ [ks] [ke] 5] [kl
ov
24V Com 5 5 3
MSR320P g MSR330P MSR330P MSR330P
440R-W23218 roup 440R-W23221 440R-W23222 440R-W23223
Group 1 Group 2 Group 3
2400
L Reset
+24V
oy K o K3 ks
0SS0 0SSD2 o “ 4% "

si2 [s [s22 [sor [w |13 [25 s34

440R-D22R2

LUG|0@§2
] B76 5"3

H
b

532 [Li2 [se2 [t [a2 [ [os [v32

0801
L +2uv

0SsD2

|—DV

24V Com

[l [

ToPLC

s22 [si2 [su [s21 [w |13 [23 s34

LUGIC@Z
1] 875 5‘*3

440R-D22R2

.
b

532 [sa2 [ [in [ a2 [ s [v32

e LR NG

s22 [si2 [sn [s2r [w |13 [25 s34

LDGIC@Z
1] 87ﬁ 5“3

440R-D22R2

.
b

532 [saa [ [ [ a2 [ [os [v32

s ksl

ToPLC

124

Two Zones, Global E-stop

In Figure 191 and Figure 193 on page 127, the MSR300 safety relay has a global
E-stop that turns off outputs groups 1, 2, and 3. Group 2 and 3 inputs control

their respective outputs.

The GSR relays can use the Single Wire Safety signals on terminals L11 and Li2
to perform the same global E-stop function. For the GSR system, the reset
button must be pressed twice: the first press turns on the DI safety relay with
dual-channel E-stop, the second press turns on the other two DI safety relays.
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Figure 191 - Two Zones, Global E-stop
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Global E-stop, Local E-stop

In Figure 192 and Figure 195 on page 128, the first MSR320P safety relay input
module provides a global E-stop, which stops groups 1, 2 and 3. The middle

MSR320P safety relay input modules stop groups 2 and 3. The third input
module only stops the outputs in group 3. The GSR solution stops outputs with
the Single Wire Safety connections on terminals L11 and Li2.

For the GSR solution, you must press the reset button three times:

«  First press turns on the DI safety relay with the dual-channel E-stops.
« Second press turns on the DI safety relay with the single-channel E-stop.
« Third press turns on the DI safety relay with the OSSD devices.
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Figure 192 - Global E-stop, Local E-stop
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Robot Zone (Function 8)

Shown in Figure 193, if one of the MSR300 safety relay input modules is set to
8, the MSR300 safety relay treats the safety system as a two-zone robot cell.
While the robot is present in one danger zone, the safeguard devices in the
other zone are muted.

Safety rated limit switches with one N.O. and one N.C. contact detect the
position of the robot. To convert the GSR solution, the limit switches must be
changed to two N.C. plus one N.O. contacts.
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When the group 8 robot In1 status indicator is red, the robot is in danger
zone 1. If the group 1 E-stop is pressed or the light curtain is blocked, both
group 1 and robot power turn off (group 2 hazards remain energized). If the
group 2 E-stop is pressed or the light curtain is blocked, only the group 2
outputs turn off. After the E-stop is released and the light curtain is cleared,
the reset must be pressed to turn the group 2 hazards outputs back on.

Figure 193 - Robot Zone (Function 8)
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Figure 194 - Robot Zone (Function 8) Schematic
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The CR30 safety relay with a 2080-1Q40B4 plug-in module can replicate the
robot zone function 8. Figure 195 and Figure 196 on page 129 show the robot in

zone 1.
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Figure 195 - CR30 Safety Relay with Plug-in
+24V DC
E-stop1 Light Curtain 1 Light Curtain 2 Ls2 b
s K5 b K1
¢ '}""% L{+24v l 44y O‘!"]_','l Reset 1 g} éKz
o N.O OV i Ne| [N, 4K
0SSD1 0SSD2 | ™+ 0SSD1 0SSD2 s -
00]01]02]03]04]05]06]07]08]09]10] 1-00[1-01]coM[ +24]0-00[0-01
CR30
440C-CR30-22BBB 2080-104084
MMl ][17]18]19]20] 21 1-02[1-03]com] -24 [0-020-03
| [ 1
|
K3
k1| [k2 ks ] [K F . .
[kl k] [l [s] Reset 2 K Muting ®Mutlng
E‘sj E‘ﬂ Lamp 2 Lamp1
24V Com

128

Zonel Zone?2 Robot

Rockwell Automation Publication 440R-RMO04A-EN-P - March 2022



Chapter 5 Phase 4 (July 2021)

Figure 196 - Logic Diagram (1of 2)
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Figure 197 - Logic Diagram (2 of 2)
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Figure 198 shows an equivalent circuit that uses the GSR relays. DIS safety
relays are recommended as their solid-state outputs are pulse-tested. EM
expansion relays provide voltage-free contacts to control the local hazards. The
DI safety relay is suggested for robot power because it has electromechanical
outputs.

Figure 198 - GSR Relays
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Upon startup with the robot in zone 1, E-stops are released, and light curtains
are clear; press reset once to energize the DIS safety relays 1, 3 and 4.

Press reset gain to energize the DIS safety relay 2.
Press reset once more to energize the DI safety relay (robot power).

While the robot is in zone 1, if the E-stop is pressed or the light curtain is
blocked in zone 1, the hazards in zone 1 and the robot power are de-energized.
Zone 2 hazards remain energized.

After the E-stop is released and the light curtain is cleared, press the reset
button three times to energize the hazards in zone 1 and robot power.

While the robot is in zone 1, if the E-stop is pressed or the light curtain is
blocked in zone 2, the loads are de-energized in zone 2. The hazards in zone 1
and robot power remain energized. After the E-stop is released and the light
curtain is cleared, press the reset button once to energize the hazards in zone
2.
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Robot Zone with Additional Safe Area (Function 9)

Shown in Figure 199 and Figure 200, function 9 of the MSR300 safety relay
adds an additional safe area to the robot cell. When the robot is in the
Additional Safe Area, both light curtains are muted.

Figure 199 - Robot Zone with Additional Safe Area (Function 9)
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Two CR30 safety relays, one with a 2080-1Q40B4 plug-in module, can replicate

the robot zone function 9. Figure 201 ...Figure 204 on page 134 show the robot
in the safe area.

Figure 201 - CR30 Safety Relays with Plug-in
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Figure 202 - Logic Diagram (1 of 3)
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Figure 203 - Logic Diagram (2 of 3)
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Figure 204 - Logic Diagram (3 of 3)
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Figure 205 shows an equivalent circuit that uses the GSR relays. DIS safety
relays are recommended as their solid-state outputs are pulse-tested. EM
expansion relays provide voltage-free contacts to control the local hazards. The
DI safety relay is suggested for robot power because it has electromechanical
outputs.

Figure 205 - GSR relays
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Upon power-up with the robot in the safe area, press the reset three times to
energize the local hazards and robot power.

The E-stops and light curtains de-energize their respective local hazards, and
the robot remains powered. Press the reset button once to re-energize the local
hazards. The GSR solution cannot accommodate the muting lamps.

One N.C. and One N.0. Input

Shown in Figure 206 on page 135, the dual-channel input has a definite
simultaneity when the input for the MSR300 safety relay is sourced from Si1.
When the dual-channel input is sourced from S21, the dual-channel inputs
must change state within 3 seconds. The Sipha™ 2 controller supports the
3-second requirement.
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Figure 206 - One N.C. and One N.O. Input
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Two-hand Control Input
For simple applications, the MSR300 safety relay can be replaced with the
MSR125 safety relay. A typical example is shown in Figure 207.
For more complex applications, the CR30 can couple two-hand control with
other safety-related functions. See publication 440C-UMoo1 for more details.
Figure 207 - Two-hand Control Input
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Three-channel Input

Figure 208 shows the input wiring where no simultaneity is required.

Figure 208 - Three-channel Input
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Muting with E-stop

Muting is accomplished with one safety monitor function. The muting
function turns on the output with automatic reset and feedback monitoring.
The E-stop turns off the outputs and requires a monitored manual reset. The
E-stop turns off the outputs with the Output Loop block, which takes the
E-stop output and logically ANDs it with the light curtain output.

Response Time

system and compare it to the new system. Based on the difference, you

ATTENTION: You must evaluate the response time of your existing
A must adjust the safety distance.

Table 72 - Response Time

Safety Relay Response Time [ms]
MSR310P 26 + 6 per connected input
Inputs: 25
DIS Mat operation: 30
SWS fault: 45
Inputs: 35
DI Mat operation: 40
SWS fault: 45
35
EM SWS output: 25
EMD 35 plus the timer selection
SWS output: 25

Output Load Capability

The MSR300 safety relay has a higher current capability than the EM and EDM
safety relays as shown in the following table. See
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Output Load Capability on page 11 for a wiring example of how to use relays
that interpose for applications where the load exceeds the EM and the EDM

safety relay capabilities.

Table 73 - Current Capability

Load Type MSR330P MSR338P EM and EMD
. B300, AC-T5 B300, AC-T5 B300, AC-T5
AC Inductive 2%6 A or 3 x 5 A/250V AC 5 A/250V AC 154/ 250V AC
o0 P300, DC-13 P300, DC-13 D03
26 A or 3 x5 A/24V DC 3A/30V OC 20/ 24V DC
Thermal N
(non-switching) LA 2x5A 3x4A 6 A on 1circuit
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138 Rockwell Automation Publication 440R-RMO04A-EN-P - March 2022



Index

benefit
GSR10

c
capability
output load 11
catalog number

1606-XLP15E 91
1606-X15E 67

1606-XLP15E 13, 16, 18, 21, 29, 32, 34, 36, 40,
43, 48, 53, 54, 58, 68, 73, 92, 10,

13
1606-XPLI15E 41

2080-1040B4 127, 132
440N-532021 97, 100

440R-B23020 7
440R-B23211 7
440R-C23136 7
440R-C23137 7
440R-C23139 7
440R-C23139S 7
440R-D23021 94
440R-D23022 94
440R-D23023 94
440R-D23024 94
440R-D23025 94
440R-D23026 94
440R-D23163 7, 94
440R-D23164 7, 94
440R-D23165 94

440R-D23166 7, 94, 103

440R-D23168 7, 94
440R-D23169 7, 94
440R-D23170 7, 94

440R-D2317117, 94, 103

440R-D23201103
440R-D23202 103
440R-E23097 7
440R-E23098 7
440R-E23159 7
440R-E23160 7
440R-E23161 7
440R-E23162 7
440R-E231917
440R-E23192 7
440R-E23193 7
440R-E23194 7
440R-E23195 7
440R-EM4R2 91, 110
440R-ENETR 82, 84
440R-F23027 97
440R-F23028 97
440R-F23199 100
440R-F23200 100
440R-623107 7, 110
440R-623108 7, 1O
440R-623110 7, 110
440R-623214 7
440R-623215 7
440R-623216 7
440R-6L2S2P 91
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440R-J23102 105
440R-M23080 7
440R-M230817
440R-M23082 7
440R-M23084 7
440R-M23085 7
440R-M23086 7
440R-M23088 7
440R-M23089 7
440R-M23090 7
440R-M23092 7
440R-M23140 7
440R-M231417
440R-M23143 7
440R-M23143S 7
440R-M23144 7
440R-M23145 7
440R-M23147 7
440R-M23147S 7
440R-M23148 7
440R-M23149 7
440R-M231517
440R-N23112 7
440R-N23113 7
440R-N2314 7
440R-N23115 7
440R-N23116 7
440R-N23117 7
440R-N23118 7
440R-N23119 7
440R-N23120 7
440R-N231217
440R-N23122 7
440R-N23123 7
440R-N23124 7
440R-N23125 7
440R-N23126 7
440R-N23127 7
440R-N23128 7
440R-N23129 7
440R-N23130 7
440R-N231317
440R-N23132 7
440R-N23132S 7
440R-N23133 7
440R-N23134 7
440R-N23135 7
440R-N23135S 7
440R-N23213 7
440R-S07139 91
440R-S07140 91
440R-S13R2 105, 110
440R-S35001 116
440R-335002 116
440R-S35011 116
440R-S35012 116
440R-S35013 116
440R-S35014 116
440R-S35015 116
440R-S35016 116
MSR240P 82
RS-232 82, 84, 120
RS-485 82, 84
change
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concern
conversion 10

Connected Components Workbench

muting 136
control unit

CU2 45, 91
CU3 115
conversion

concern 10
cul

safety relay 41
Ccu2
control unit 45, 91
cu3
control unit 115
current capability
CU2 47
cus 19
MSR122E 75
MSR144 82
MSRI7T 53
MSR18T 58
MSR19E 60
MSR212RT 72
MSR220P 136
MSR230P 82
MSR238DP 82
MSR300 136
MSR30ORT/RTP 64
MSR38D 67

F
function 8 126

G

GSR
benefit 10

input impedance

MSR7C 96
MSR7R 96
introduction 9

L

location

wiring terminal 10
CU1 41
CU2 45, 91
CU3 e
MSRI0RD 16
MSRI2IRT 68, 106
MSR122E 72
MSRI124RT 110
MSRI2T 21
MSR144 76
MSRI4T 23
MSR15D 25
MSRIBR/T 27
MSR178DP 36
MSRI7T 51
MSR18T 53
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MSRISE 58
MSR200 82
MSR23M 29
MSR300 120
MSR3ORT/RTP 61
MSR33 100
MSR35 103
MSR38DP 64
MSRER/T 47
MSR7C 95
MSR7R 95
MSR8T 13
MSRIT 97

MSR10RD

safety relay 16
MSR121RT

safety relay 67, 105
MSR122E

safety relay 72
MSR123RT

safety relay 31
MSR124RT

safety relay 110
MSR144

safety relay 76
MSR14T

safety relay 23
MSR15D

safety relay 25
MSRI6R/T

safety relay 27
MSR178DP

safety relay 36
MSR17T

safety relay 51
MSR18T

safety relay 53
MSR19E

safety relay 58
MSR200

safety relay 82
MSR23M

safety relay 29
MSR300

safety relay 120
MSR30RT/RTP

safety relay 61
MSR33

safety relay 100
MSR35

safety relay 103
MSR38DP

safety relay 64
MSR6R/T

safety relay 47
MSR7C

input impedance 96

safety relay 94
MSR7R

input impedance 96

safety relay 94
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MSRST R
MSRggrafety relay 13 response time 10
CUT 43
safety relay 97 DI 89, 136
DIS 64, 136
0 EDM 43
EM 18, 60, 75, 81, 89, 113, 136
output load capability 11 EMD 18, 40, 67, 81, 89, 136
CU2 47 GLT 67
cu3 Mg GSR CI 15,18, 20, 22, 24, 26, 28, 30, 50, 52,
MSR121RT 72 57, 72, 81,109, 113
MSR122E 75 GSR SI 34, 40, 67
MSR144 82 MSR10RD 18
MSR17T 53 MSRR 20
MSR18T 58 MSRI121RT 72, 109
MSR19E 60 MSR122E 75
MSR230P 82 MSR123RT 34
MSR238DP 82 MSRI124RT 113
MSR300 136 MSR125 40, 96, 105
MSR30RT/RTP 64 MSR125H 57
MSR330P 136 MSR12T 22
MSR38D 67 MSR132 96
MSR132E 57
MSRI44RTP 81
P MSRI4T 24
MSR15D 26
panel space 10 MSRIBR/T 28
CUT 41 MSRI7DP 40
CU2 45, 91
MSR17T 52
CU3 116 MSRIST 57
MSRI0RD 16 MSRI19E 60
MSR121RT 68, 106
MSR210P 89
MSR122E 72 MSR211P 89
MSRT24RT 110 MSR230P 81, 89
MSR12T 21
MSR238P 81, 89
MSR144 76 MSR23M 30
MSRI4T 23
MSR30RT/RTP 64
MSRTSD 25 MSR310P 136
MSR16R/T 27 MSR33 102
MSR178DP 36 MSR35 105
MSR17T 51 MSR38D 67
MSRI8T 53 MSRBR/T 50
MSR19E 58 MSR7 96
MSR200 82 MSRST 15
MSR23M 29 MSRAT 57, 99
MSR300 120 i
Sipha 2 99, 102
MSR30RT/RTP 61 robot zone 126
MSR33 100
MSR35 103
MSR38DP 64
MSR6R/T 47
MSR7C 95
MSR7R 95
MSR8T 13
MSRIT 97
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safety relay

Cul 41
MSR10RD 16
MSR121RT 67, 105
MSR122E 72
MSR123RT 31
MSR124RT 110
MSR144 76
MSR14T 23
MSR15D 25
MSRI6R/T 27
MSR178DP 386
MSRI17T 51
MSR18T 53
MSRI19E 58
MSR200 82
MSR23M 29
MSR300 120
MSR3ORT/RTP 61
MSR33 100
MSR35 103
MSR38DP 64
MSRGR/T 47
MSR7C 94
MSR7R 94
MSR8T 13
MSRIT 97
schematic

wiring

space

CU1 42

CU2 46

Cus M8
MSR10RD 17
MSRTIR 20
MSR121RT 68
MSR122E 73
MSR123RT 32
MSR12T 22
MSR144 77
MSRIAT 24
MSR15D 26
MSRI6R/T 27
MSR17T 51
MSR187DP 37
MSR18T 55
MSR19E 59
MSR200 84
MSR23M 30
MSR300 122
MSR30RT/RTP 61
MSR38DP 65
MSREBR/T 48
MSR8T 14

panel 10

CU1 41

CU2 45, 91
CU3 16
MSRIORD 16
MSRI21RT 68, 106
MSR122E 72
MSRI24RT 110
MSRI2T 21
MSR144 76
MSRI4T 23
MSR15D 25
MSRIGR/T 27
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MSR18T 53
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MSR300 120
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MSR33 100
MSR35 103
MSR38DP 64
MSRER/T 47
MSR7C 95
MSR7R 95
MSR8T 13
MSRIT 97

T

terminal location

Cu1 41

CU2 45, 91
CU3 116
MSR10RD 16
MSRI121RT 68, 106
MSR122E 72
MSRI124RT 110
MSR12T 21
MSR144 76
MSR14T 23
MSR15D 25
MSRIGR/T 27
MSR178DP 36
MSRI7T 51
MSR18T 53
MSRISE 58
MSR200 82
MSR23M 29
MSR300 120
MSR30RT/RTP 61
MSR33 100
MSR35 103
MSR38DP 64
MSR6R/T 47
MSR7C 95
MSRTR 95
MSR8T 13
MSRIT 97

response 10

w

wiring

change 10
terminal location 10
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wiring schematic
CuT 42
CU2 46
cu3ms
MSRIORD 17
MSRTIR 20
MSR121RT 68
MSR122E 73
MSR123RT 32
MSR12T 22
MSR144 77
MSRI4T 24
MSR15D 26
MSRIBR/T 27
MSRI17T 51
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