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MSR57P Guardmaster Speed Monitoring Safety User 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: |dentifies information about practices or circumstances that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

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

> P>

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

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

B> B>

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

About This Publication

Summary of Changes

Who Should Use This
Manual

Conventions

Rockwell Automation Publication 440R-UMO04C-EN-P - October 2021

This manual explains how the Guardmaster MSR57P Speed Monitoring Safety
Relay can be used in Safety Integrity Level (SIL) 3, Performance Level (PLe), or
Category (CAT) 4 applications. It describes the safety requirements, including
PFD and PFH values and application verification information, and provides
information on how to install, configure, and troubleshoot the safety relay.

This publication contains the following new or updated information. This list
includes substantive updates only and is not intended to reflect all changes.

Topic Page
Updated certification information 14,25

Use this manual if you are responsible for design, installation, configuration,
or troubleshooting safety applications that use the MSR57P Speed Monitoring
Safety Relay.

You must have a basic understanding of electrical circuitry and familiarity
with relay logic. You must also be trained and experienced in the creation,
operation, and maintenance of safety systems.

This manual lists configuration parameters by number, followed by the name
in brackets. For example, P24 [OverSpd Response].



Preface

Terminology The following table defines terms that are used in this manual.
Abbreviation Full Term Definition
1002 One out of Two Refers to the behavioral design of a dual-channel safety system.
CAT Category -
DC Door Control -
DM Door Monitoring -
EN European Norm The official European Standard.
ESM Enabling Switch Monitoring -
An assembly of devices and/or components working together for protective tripping or
presence-sensing purposes and comprise as a minimum:
ESPE Electro-sensitive Protective Equipment « Sensing device
« Controlling/monitoring devices
« Output signal-switching devices (0SSD).
FMEA Failure Mode and Effects Analysis ﬁgmzlgsarg ?ﬁ;igtﬁlf;?;'tlgm modes to determine the effect upon the system and identify ways
IEC International Electrotechnical Commission |—
IGBT Insulated Gate Bipolar Transistor -
HFT Harduare Fault Tolerance means that i fauls e requred efoe sty o ogt. o
HIM Human Interface Module A module used to configure a device.
LM Lock Monitoring -
MP Motion Power -
The component of the electro-sensitive protective equipment (ESPE) connected to the control
0SSD Output Signal Switching Device system of a machine, which, when the sensing device is actuated during normal operation,
responds by going to the off state.
PC Personal Computer Computer used to interface with and program your safety system.
PFD Ez?rt]):rt::jmy of a Dangerous Failure On The average probability of a system to fail to perform its design function on demand.
PFH ﬁ‘éfrﬁgﬁr?laer%%g%?ﬁ't;fo? E:I?l?gg:f Ez'lljl;)re The probability of a system to have a dangerous failure occur per hour.
PL Performance Level IS0 13849-1 safety rating
RL Reset Loop -
SDM Safe Direction Monitoring -
SFF Safe Failure Fraction lﬂ;soufn;ﬂasiﬁ}‘?efséilures plus the sum of dangerous detected failures that are divided by the
SIL Safety Integrity Level A measure of a products ability to lower the risk that a dangerous failure could occur.
SLS Safely-limited Speed -
SMA Safe Maximum Acceleration -
SMS Safe Maximum Speed -
SS Safe Stop -
ST0 State Torque Off -
10 Rockwell Automation Publication 440R-UMO04C-EN-P - October 2021



Preface

Additional Resources

These documents contain additional information concerning related products

from Rockwell Automation.

Resource

Description

Guardmaster MSR57P Speed Monitoring Safety Relay Installation Instructions,
publication 440R-IN016

Provides information on installation of the MSR57P safety relay.

HIM Quick Reference, publication 20HIM-QROO1

A quick reference for using the HIM keypad.

PowerFlex 1203-USB Converter User Manual, publication DRIVES-UM001

Provides detailed information on installation, configuration, and troubleshooting the
1203-USB converter.

PowerFlex Smart Self-powered Serial Converter User Manual, publication
20C0OMM-UMOQ1

Provides detailed information on installation, configuration, and troubleshooting the
1203-SSS Series B serial converter.

PowerFlex 700S Phase Il Drive User Manual, publication 200-UM006

Provides detailed information on installation, wiring, programming, and troubleshooting
PowerFlex® 700S Phase Il drives.

PowerFlex 700 AC Drives - Series A, Frames 0...6 User Manual, publication
20B-UMOQ1

Provides detailed information on installation, wiring, programming, and troubleshooting
PowerFlex 700 Series A drives.

PowerFlex 700 AC Drives - Frames 0...10 User Manual, publication 20B-UM002

Provides detailed information on installation, wiring, programming, and troubleshooting
PowerFlex 700 Series B drives.

PowerFlex 70 Adjustable Frequency AC Drives User Manual, publication
20A-UMO01

Provides detailed information on installation, wiring, programming, and troubleshooting
PowerFlex 70 drives.

PowerFlex 70/700 Adjustable Frequency AC Drives Reference Manual,
publication PFLEX-RMOO1

Provides specifications and dimensions, and detailed information about drive operation.

DriveGuard Safe Torque Off Option (Series B) for PowerFlex 40P and
PowerFlex 70 User Manual, publication PFLEX-UM003

Provides detailed information installation, wiring, and operating PowerFlex 70 AC drives with
the Safe Torque Off option. The manual also includes certification information for the
Safe-0ff option.

Kinetix 6000 Multi-axis Servo Drive User Manual, publication 2094-UM001

Provides detailed information on installation, connection, configuration, and
troubleshooting a Kinetix® 6000 drive. The manual also includes specifications and
dimensions.

Kinetix Safe Torque Off Feature Reference Manual, publication GMC-RM002

Provides detailed information on the safety requirements, and connector and wiring
diagrams for the Safe Torque Off feature.

Kinetix Motion Control Selection Guide, publication GMC-SG001

Provides features, specifications, and dimensions for selecting Kinetix Motion Control servo
drives, motors, actuators, and accessory components.

Ultra3000 Digital Servo Drives Installation Manual, publication 2098-IN003

Provides information on installation and wiring for the Ultra™ 3000 Digital Servo Drives.

Ultra3000 Digital Servo Drives Integration Manual, publication 2098-IN005

Provides power-up procedures, system integration, and troubleshooting tables for the
Ultra 3000 Digital Servo Drives.

Safety Guidelines for the Application, Installation, and Maintenance of
Solid-State Control, publication SGI-1.1

Describes important differences between solid-state control and hard-wired
electromechanical devices.

EtherNet/IP Network Devices User Manual, publication ENET-UMO06

Describes how to configure and use EtherNet/IP™ devices to communicate on the
EtherNet/IP network.

Ethernet Reference Manual, publication ENET-RM002

Describes basic Ethernet concepts, infrastructure components, and infrastructure features.

System Security Design Guidelines Reference Manual, publication SECURE-
RMOO1

Provides guidance on how to conduct security assessments, implement Rackwell
Automation products in a secure system, harden the control system, manage user access,
and dispose of equipment.

UL Standards Listing for Industrial Control Products,
publication CMPNTS-SR002

Assists original equipment manufacturers (OEMs) with construction of panels, to help
confirm that they conform to the requirements of Underwriters Laboratories.

American Standards, Configurations, and Ratings: Introduction to
Motor Circuit Design, publication IC-AT001

Provides an overview of American motor circuit design that is based on methods that are
outlined in the NEC.

Industrial Components Preventive Maintenance, Enclosures, and Contact
Ratings Specifications, publication |C-TD002

Provides a quick reference tool for Allen-Bradley® industrial automation controls and
assemblies.

Safety Guidelines for the Application, Installation, and Maintenance of
Solid-State Control, publication SGI-1.1

Designed to harmanize with NEMA Standards Publication No. ICS 1.1-1987 and provides
general guidelines for the application, installation, and maintenance of solid-state control in
the form of individual devices or packaged assemblies that incorporate solid-state
components.

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-UMO04C-EN-P - October 2021 n
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Chapter ]

Introduction

Safety Certification

Safety Concept

This chapter describes the safety performance level concept and how the
MSR57P speed monitoring safety relay can meet the requirements for SIL CL 3,
PLe, or CAT 4 applications.

The MSR57P speed monitoring safety relay is certified for use in safety
applications up to and including SIL CL 3 according to IEC 61508 and EN
62061, Performance Level PLe, and CAT 4 according to ISO 13849-1. Safety
requirements are based on the standards current at the time of certification.

The TUV Rheinland group has approved the MSR57P speed monitoring safety
relay for use in safety-related applications where the de-energized state is
considered to be the safe state. All examples related to I/O included in this
manual are based on achieving de-energization as the safe state for typical
Machine Safety and Emergency Shutdown (ESD) systems.

Important Safety Considerations

As a user, you must:

« Set-up, rate for safety, and validate any sensors or actuators that are
connected to the system.

« Complete a system-level risk assessment and reassess the system
anytime a change is made.

« Certify the system to the desired safety performance level.
« Project management and proof tests.

« Program the application software and the device configurations in
accordance with the information in this manual.

« Access control to the system, including handling passwords. Analyze all
configuration settings and choose the proper setting to achieve the
required safety rating.

IMPORTANT  When applying functional safety, restrict access to qualified, authorized
personnel who are trained and experienced.

ATTENTION: When designing your system, consider how personnel exit the
machine if the door locks while they are in the machine. Additional safequard
devices can be required for your specific application.

monitoring safety relay. However, the stop button on the HIM does not have
safety integrity and must not be used to execute a Safe Stop.

The stop button setting is not maintained through a power cycle. Do not use
the stop button with an automatic reset configuration. Unintended motion
could result.

2 ATTENTION: An HIM can be used to configure and monitor the MSR57P speed
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Chapter 1 Safety Concept

Safety Category 4 Performance Definition

To achieve Safety Category 4 according to ISO 13849-1:2015, the safety-related
parts must be designed such that:

« The safety-related parts of machine control systems and/or their
protective equipment, and their components, must be designed,
constructed, selected, assembled, and combined in accordance with
relevant standards so that they can withstand expected conditions.

«  You must apply basic safety principles.
« Afaultin any of its parts does not lead to a loss of safety function.

« Afaultis detected at or before the next demand of the safety function, or,
if this detection is not possible, then an accumulation of faults must not
lead to a loss of the safety function.

« The average diagnostic coverage of the safety-related parts of the control
system must be high, including the accumulation of faults.

« The mean time to dangerous failure of each of the redundant channels
must be high.

« You must apply measures against common cause failure.

Stop Category Definitions

You must perform a risk assessment to determine the selection of a stop
category for each stop function.

« Stop Category 0 is achieved with immediate removal of power to the
actuator, which results in an uncontrolled coast-to-stop. Safe Torque Off
accomplishes a Stop Category o stop.

« Stop Category 1is achieved with power available to the machine
actuators to achieve the stop. Power is removed from the actuators when
the stop is achieved.

« Stop Category 2 is a controlled stop with power available to the machine
actuators. The stop is followed by a holding position under power.

IMPORTANT  When you design the machine application, you must consider timing
and distance for a coast-to-stop (Stop Category 0 or Safe Torque Off).
For more information regarding stop categories, refer to EN 60204-1.

Performance Level and Safety Integrity Level (SIL) 3

For safety-related control systems, PL, according to ISO 13849-1, and SIL levels,
according to IEC 61508 and EN 62061, include a rating of the system’s ability to
perform its safety functions. You must include all safety-related components
of the control system in both a risk assessment and the determination of the
achieved levels.

See the ISO 13849-1, EN 61508, and EN 62061 standards for complete
information on requirements for PL and SIL determination.

See Safety Configuration and Verification on page 121, for more information
on the requirements for the configuration and verification of a safety-related
system that contains the MSR57P speed monitoring safety relay.
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Functional Proof Tests

PFD and PFH Definitions

PFD and PFH Data

Safe State

The functional safety standards require that you perform functional proof
tests on the equipment that is used in the system. Proof tests are performed at
user-defined intervals and are dependent upon PFD and PFH values.

IMPORTANT  Your specific application determines the time frame for the proof test
interval.

Safety-related systems can be classified as operating in either a Low Demand
mode, or in a High Demand/Continuous mode.

« Low Demand mode: The frequency of demands for operation that are
made on a safety-related system is no greater than one per year or no
greater than twice the proof test frequency.

« High Demand/Continuous mode: The frequency of demands for
operation that are made on a safety-related system is greater than once
per year or greater than twice the proof test interval.

The SIL value for a low demand safety-related system is directly related to the
order-of-magnitude ranges of average probability of failure to perform its
safety function on demand. This value is also called average PFD. The SIL value
for a High Demand/Continuous mode safety-related system is directly related
to the probability of a PFH.

These PFD and PFH calculations are based on the equations from Parté of
EN 61508 and show worst-case values.

The following table provides data for a 20-year proof test interval and
demonstrates the worst-case effect of various configuration changes on the
data.

PFD and PFH for 20-year Proof Test Interval

Attribute Pulse Test ON Pulse Test OFF (!
Single Encoder Dual Encoder

PFD 1.23E - 04 5.93E-04 25.9E-04

PFH 704E-09 3.38E-09 14.8E-09

SFF 99.3% 99.2% 979%

(1) The following parameters are used to configure pulse tests for outputs: P71[MP Out Mode], P72 [SS Out Mode],
P73 [SLS Out Mode], P74 [Door Out Mode]. If you disable pulse tests on any of these outputs, the achievable SIL,
Category, and PL ratings of your entire MSR57P safety relay system are reduced. See Qutputs on page 47.

The safe state encompasses all operation that occurs outside of the other
monitoring and stopping behavior that is defined as part of the speed
monitoring safety relay. In addition, configuration takes place in the safe
state. While the safety relay is in the safe state, all safety control outputs,
except the Door Control (DC_Out) output, are in their safe state
(de-energized). The DC_Out output is in either the locked state or in the
de-energized state, depending upon the condition that resulted in the safe
state.

The diagnostic Fault_Status output can be on in the safe state.
When you cycle power, the safety relay enters the safe state for self-testing. If

the self-tests pass and there is a valid configuration, the safety relay remains in
the safe state until a successful request for safe speed monitoring occurs.

Rockwell Automation Publication 440R-UMO04C-EN-P - October 2021 15



Chapter 1 Safety Concept

Safety Reaction Time

Considerations for Safety
Ratings

If a Safe State fault is detected, the safety relay goes to the safe state. This state
includes faults that are related to integrity of hardware or firmware.

For more information on faults, see Troubleshoot the MSR57P Safety Relay on
page 143.

The safety reaction time is the amount of time from when the system receives a
safety-related event input to when the system is in the safe state.

The safety reaction time is 20 ms (max) from an input signal condition that
triggers a Safe Stop, to the initiation of the configured Safe Stop type.

The safety reaction time from an overspeed event that triggers a Safe Stop, to
the actual initiation of the configured Safe Stop type, is equal to the value of
the P24 [OverSpd Response] parameter.

For more information on overspeed response time, see Overspeed Response
Time on page 56.

The achievable safety rating of an application that uses the MSR57 safety relay
is dependent upon many factors, including the encoder setup, drive options,
output pulse tests, and the type of motor.

When you use two independent encoders to monitor motion, and when
installed in a manner to avoid any common cause dangerous failure, the
MSR57P safety relay can be used in applications up to and including SIL CL 3,
PLe, and CAT 4.

When you use a drive with the STO option and one external contactor, or two
external contactors, the MSR57P safety relay can be used in applications up to
and including SIL CL 3, PLe, and CAT 4.

IMPORTANT  Some of the diagnostics that are performed on the encoder signals
require motion to detect faults. You must verify that motion occurs at
least once every 6 months.

Output Pulse Test Considerations

If the pulse test of any safety output is disabled, the maximum safety rating is
up to and including SIL CL 2, PLd, and CAT 3 for any safety chain that
incorporates any input or output of the MSR57P safety relay.

IMPORTANT  If you set any of the P71[MP_Out Mode], P72 [SS_Out Mode], P73
[SLS_Out Mode], or P74 [DC_Out Mode] parameters to 1= No Pulse Test,
it disables internal diagnostics and external diagnostics that are
required to achieve higher safety ratings.

You must exercise the SS_In input at least once every 6 months.

You can disable pulse tests if the connected device does not support OSSD
inputs. See the product documentation for your connected device.
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Considerations for Single-encoder Applications

When configured correctly, the MSR57P safety relay performs these
diagnostics on the encoder:

+ Sin*+ Cos* diagnostic.

« Detection of open or short-circuit.

« Encoder supply voltage monitoring.

« Detection of illegal quadrature transitions of the sine and cosine signals.

A safety rating up to and including SIL CL 3, PLe, and CAT 4 can be achieved in
a single-encoder application with these requirements:

« The motor is a Permanent Magnet (PM) brushless AC motor.

« The motor controller must be configured as a closed-loop application
with field-oriented control that uses the single-encoder for
commutation.

« The motor-to-encoder coupling is designed to exclude shaft slippage as a
dangerous failure mechanism.

« The MSR57P safety relay is configured for Sin/Cos encoder type.

The encoder is of the Sin/Cos type and is suitable for the desired safety
rating of the application.

An encoder that is suitable for SIL CL 3 applications must:
- Use independent Sine/Cosine signals.

- Beincapable of producing simulated signals when under an error
condition.

- Use simple or discreet circuitry with no complex or programmable
internal devices.

« The controller is not configured for auto transition to encoderless
commutation if there is an encoder failure.

« The motor controller must use the same encoder signals as MSR57P
safety relay.

« Encoder voltage monitoring in the MSR57P safety relay must be enabled.

« The system design of the motor/encoder-to-load coupling excludes shaft
slippage and breakage as a dangerous failure mechanism.

Single-encoder with Kinetix Drive

A safety rating up to and including SIL CL 3, PLe, and CAT 4 can be achieved in
an MSR57P safety relay single-encoder application when the safety relay is
used with a properly configured Kinetix® Servo Drive with STO and any
motor/encoder combination that meets the single-encoder application
requirements listed in Considerations for Single-encoder Applications.

Single-encoder with PowerFlex Drive

A safety rating up to and including SIL CL 3, PLe, and CAT 4 can be achieved in
an MSR57P safety relay single-encoder application when the safety relay is
used with a properly configured PowerFlex® 700S or PowerFlex 755 drive and
any motor/encoder combination that meets the single-encoder application

requirements listed in Considerations for Single-encoder Applications.
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Contact Information if
Device Failure Occurs

18

For example, to configure a PowerFlex 7008 drive properly to meet the single-
encoder application requirements listed in Considerations for Single-encoder
Applications on page 17, make these parameter settings.

Parameter Required Drive Addresses Single-encoder

Number Parameter Name Parameter Setting Requirement

P485 Motor Ctrl Mode 2 = Pmag Motor The motor controller must be
configured as a closed-loop application

P222 Mtr Fdbk Sel Pri 5= FB Opt Port0 with field-oriented control that uses
the single-encoder for commutation.
The controller is not configured for

. . _ auto transition to encoderless

P153, bit 16 Control options OFF = Auto Tach Sw commutation if there is an encoder

failure.

You must verify that a Sin/Cos feedback option is installed in the drive. The
drive must be commissioned according to the normal startup procedure for
proper operation in your system.

The MSR57P safety relay is suitable for SIL CL 3, Cat 4 applications when
connected to drives that also support Cat 4 applications. Some applications can
require an external contactor to meet Cat 4 requirements. See your drive
manual for details on safety requirements.

See publication 20D-PMoo1 for detailed information on installation,
configuration, and operation of a PowerFlex 7008 drive.

Commutation

Permanent Magnet (PM), brushless AC motors, like those listed previously, are
a class of synchronous motor that depends on electronic brushless
commutation to generate torque and motion. In PM brushless motors, the
permanent magnets on the rotor create an electromagnetic field. A number of
electromagnets that are commutated electronically with IGBTs at the right
speed, order, and times, create a rotating magnetic field. Switching the
currents in the coils of the stator winding creates movement of the
electromagnetic field. This process is called commutation. Interaction of the
two electromagnetic fields produces magnetic force or torque.

Excessive noise, broken encoder wires, and loss of the encoder power supply
are factors that can affect commutation while the motor is running. To help

prevent the motor from spinning, the drive can detect these conditions with
the use of safety monitoring circuits.

If you experience a failure with any safety-certified device, contact your local
Allen-Bradley product distributor or Rockwell Automation sales office. With
this contact, you can:

« Return the device to Rockwell Automation so the failure is appropriately
logged for the affected catalog number and a record is made of the
failure.

« Request a failure analysis (if necessary) to determine the probable cause
of the failure.
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Chapter 2

Introduction

Safety Functions

About the MSR57P Speed Monitoring Safety Relay

This chapter describes the features of the MSR57P Speed Monitoring Safety
Relay.

The MSR57P Speed Monitoring Safety Relay features five inputs, three sets of
safety outputs, and one bipolar safety output. Each of the inputs supports a
specific safety function.

« Safe Stop (SS)

« Safely-limited Speed Monitoring (SLS)
« Door Monitoring (DM)

« Enabling Switch Monitoring (ESM)

« Lock Monitoring (LM)

An additional reset input provides for reset and monitoring of the safety
circuit.

The safety relay can be used in single-axis or multi-axis applications, and the
safety relay is configurable as a master or slave depending on its location in the
system.

Safety Modes

The safety relay can be configured to operate in one of 11 user-selectable Safety
modes, which are based on combinations of the safety functions listed
previously. The safety relay monitors motion for Safe Stop in every mode
except Disabled.

Safety Mode Page
Disabled - All safety functions are disabled. 20

Safe Stop - The safety relay activates the configured Safe Stop type upon deactivation of the Safe
Stop input or the occurrence of a Stop Category fault.

Safe Stop with Door Monitoring - The safety relay monitors for Safe Stop and the status of the door. |76

Safely-limited Speed - The safety relay monitors for Safe Stop and the feedback velocity. The
safety relay compares the feedback velocity to a configurable safe speed limit. If the velocity I
exceeds the limit, the safety relay initiates the configured Safe Stop type.

Safely-limited Speed with Door Monitoring - The safety relay monitors for Safe Stop, Safely-limited

67

Speed, and the status of the door. 8
Safely-limited Speed with Enabling Switch Control - The safety relay monitors for Safe Stop, 84
Safely-limited Speed, and the status of the enabling switch input. =
Safely-limited Speed with Door Monitor and Enabling Switch - The safety relay monitors for Safe 86
Stop, Safely-limited Speed, the status of the door, and the status of the enabling switch input. =
Safely-limited Speed (status only) - The safety relay monitors for Safe Stop and the feedback

velocity. The safety relay compares the feedback velocity to a configurable safe speed limit. If the 9

velocity exceeds the limit, the system status is made available as a safe output, which is intended |~
for a safety programmable logic controller. No stopping action takes place.
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Safety Mode Page

Slave, Safe Stop - The safety relay performs the same functions as Safe Stop mode. However, the
safety relay regards the door monitor input as a door control output from an upstream axis, and 5
performs a logical AND with its internal door control signal to form the cascaded door control =
output.

Slave, Safely-limited Speed - The safety relay performs the same functions as Safely-limited Speed
mode. However, the safety relay regards the door monitor input as a door control output from an

upstream axis, and performs a logical AND with its internal door control signal to form the -
cascaded door control output.

—
o

Slave, Safely-limited Speed (status only) - The safety relay performs the same functions as Safely-
limited Speed Status Only mode. However, the safety relay regards the door monitor input as a door
control output from an upstream axis, and performs a logical AND with its internal door control |~
signal to form the cascaded door control output.

—
NS

Disabled Mode

In Disabled mode, all safety functions are disabled. Input, output, or speed
monitoring diagnostics do not take place and all outputs are in their safe state.

Lock Monitoring

Lock monitoring helps prevent access to the hazard during motion. In many
applications, it is not sufficient for the machine to initiate a stop command
once the door is opened because a high inertia machine can take a long time to
stop. The safest condition is to prevent access to the hazard until a safe speed is
detected. The lock monitoring feature is used to verify the operation of the
door lock mechanism.

Lock monitoring can be enabled on single units or on the first unitin a
multi-axis system. If the Lock Monitor input (LM_In) indicates that the door is
unlocked when the Door Control output (DC_Out) is in the locked state, or if
the lock monitor input indicates locked when the Door Monitor input (DM_In)
transitions from closed to open, the configured Safe Stop type is initiated.

Safe Maximum Speed, Safe Maximum Acceleration, and Safe Direction
Monitoring

Three additional safety functions, Safe Maximum Speed (SMS), Safe
Maximum Acceleration (SMA) and Safe Direction Monitoring (SDM), operate
independent of the other modes and rely on the Safe Stop function. When you
configure the safety relay for Safe Maximum Speed, the feedback velocity is
monitored and compared against a user-configurable limit. If the measured
velocity és greater than or equal to the limit, the configured Safe Stop type is
executed.

When Safe Acceleration Monitoring is enabled, the safety relay monitors the
acceleration rate and compares it to a configured Safe Maximum Acceleration
Limit. If acceleration is detected as greater than or equal to the Safe Maximum
Acceleration Limit, an Acceleration fault occurs. If an Acceleration fault is
detected while the safety relay is actively monitoring motion, the configured
Safe Stop type is initiated.

Safe Direction Monitoring is also activated via device configuration. The safety
relay monitors the feedback direction and executes the configured Safe Stop
type when motion in the illegal direction is detected.

See Safe Maximum Speed and Direction Monitoring on page 113, for detailed

information on these functions.
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Hardware Features The MSR57P safety relay features five dual-channel inputs, three sets of
sourcing safety outputs, and one bipolar safety output. You can configure
dual-channel inputs to accept contact devices with two normally closed
contacts, or one normally closed and one normally open contact. They can also
be configured for single channel operation.

IMPORTANT  Single-channel operation does not meet SIL CL 3, PLe, Cat 4 safety
integrity.

These inputs also support output signal switching devices (OSSD). Each
output has integral pulse-test-checking circuitry. Two RJ45 connectors support
encoder inputs. The MSR57P safety relay features status indicators and status
data for troubleshooting.

S32 S42 S52 S62 13 14 24 A1
S11 821 §12 $22 34 44 51 52

Encoder 1 M S R57P Config

Lock
PWR/Fault @

Stop

Limited Speed
Standstill
Safe Speed

) Allen-Bradley  Motion Power Door
Encoder 2 cuadtmarter

§72 $82 X32 X42 Y1 Y2 8§34 Y37
Y31 Y32 Y33 Y30 68 78 Y35 A2

Configuration Configure the MSR57P safety relay, use a HIM (catalog number 20-HIM-A3) to
set the configuration parameters. You can also use DriveExplorer™ software,

version 5.02 or later, or DriveExecutive™ software @, version 4.01 or later. With
all of these configuration tools, you save the configuration and download it to
another MSR57P safety relay. You can edit the configuration offline only with

DriveExecutive software.

When the safety relay configuration is complete, it can be safety-locked to help
prevent unauthorized changes to the safety configuration. If you set a
password to protect the safety configuration, you must enter the password
before you can lock or unlock the configuration.

If you are using a HIM to configure the safety relay, see Appendix C on page 161
for information on how to connect a HIM and set parameters with the keypad.
If you use software to configure the safety relay, see Appendix D on page 163
for information on how to connect to a personal computer and use the
software.

(a) RSLinx® software, version 2.50.00 or later, is required for DriveExecutive software.
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Notes:
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Chapter 3

Installation and Wiring

Introduction This chapter provides details on device connections and how to wire the

MSR57P safety relay.

system of a machine. You must perform a risk assessment before installation
to determine whether the specifications of this device are suitable for all
foreseeable operational and environmental characteristics for the system to
which it is to be installed.

2 ATTENTION: This device is intended to be part of the safety-related control

General Safety Information

A\

ATTENTION: Use this product for its intended applications

This equipment must not be used for unintended applications, nor in ways that do not conform to appropriate safety
standards and good practices. The safety functions cannot operate properly, or at all, if this equipment is not used for
the intended purposes.

Use within specified operating limits.

This product and the equipment on which it is installed, persons handling the product and the equipment, and/or the
immediate environment can be harmed if this equipment is operated outside the specified limits of any of its technical
specifications.

Qualified technical personnel must install and operate the equipment.

This equipment is to be installed, started up, and operated only by technical personnel who have been trained and
understand:

« The products covered by this publication.

« Directives, regulations, and good practices that relate to machine safety.

« Instrumentation and automation components, equipment, and systems.

« Industrial electrical practices.

Up-to-date user documentation must be readily accessible by technical personnel.

The latest version of user documentation that includes instructions for installation, operation, and maintenance of this
product must be readily available to personnel involved in any of these tasks.

Identify hazardous areas and dangerous operating modes before using the product.

Machine safety applications make it necessary for hazardous areas and dangerous operating modes to be carefully
identified, and adequate measures must be taken to confirm that failure or tampering does not allow automated
equipment to be of risk to personnel.

Observe electrical safety requlations and good practices.
Electrical safety requlations stipulated by the appropriate technical authorities must be observed.
Do not use the product if it is damaged or diminished in any way.

Carefully inspect the product before it is installed, or reinstalled. If, at any time, the condition of the product is
observed to be diminished in any way so that there is even the slightest possibility of incorrect functioning, you must
assume that safe operation is no longer possible, and the equipment must be removed from the system immediately
so that unintentional operation is impossible. Examples of such conditions are:

« Visible damage to the equipment.

» Loss of electrical functions.

« Exposure to temperatures higher than the specified operating limit.

« Visible indication of burning.

« Physical damage due to impact or excessive mechanical shack.
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Observe all electrical safety regulations stipulated by the appropriate technical
authorities.

ATTENTION: Verify that the electrical power supply to the MSR57P safety relay
is switched off before making or removing any electrical connections.

Environment and Enclosure

IMPORTANT This product must be installed inside protected control panels or
cabinets that are appropriate for the environmental conditions of the
industrial location. The protection class of the panel or cabinet must be
IP54 or higher.

See Appendix A on page 151.

Considerations for To reduce the effects of Electromagnetic Interference (EMI), follow these
Reducing Noise guidelines when connecting your system:
« Keep wire lengths as short as possible.

« Route signal cables away from motor and power wiring.
« Ground all equipment, following the manufacturers instructions.

Additional noise reduction techniques can be necessary.

See publication GMC-RMoo1 for more information.

Dimensions Dimensions [mm (in.)]
99(3.9) | 67.5(2.66) i
RO
s / N
= 7 N
2 N
7 N
Space Requirements You must provide adequate air space around the system (module cluster).

Minimum recommended clearances:
. 15 mm (0.6 in.) above.
. 15mm (0.6 in.) below.

« 2..3mm (0.08...0.12 in.) between modules at ambient temperatures
higher than 40 °C (104 °F).
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Mount the MSR57P Safety To mount the MSR57P safety relay to an EN50022 -35 x 7.5 DIN rail:
Relay 1. Hook the top slot over the DIN rail.

2. Snap the bottom of the safety relay into position while pressing the safety
relay down against the top of the rail.

& Slot

» < DIN Rai
$

3. Attach end plates on each end of the DIN rail.

< Lateh

To remove the safety relay from the DIN rail, use a screwdriver to pull down
the latch and lift the safety relay from the rail.

Power Supply Requirements The external power supply must conform to the Directive 2006/95/EC Low
Voltage, by applying the requirements of EN61131-2 Programmable
Controllers, Part 2 - Equipment Requirements and Tests and one of the
following:
« ENIEC 62368-1- SELV (Safety Extra Low Voltage)
« EN60204 - PELV (Protective Extra Low Voltage)

« ULso08 Limited Voltage Circuit

To meet EN60204 - PELV, 24V DC + 10...20% must be supplied by a power
supply that complies with IEC/EN60204 and IEC/EN 61558-1. Such a power
supply meets the electrical safety requirements and maintains minimum
power 0f 19.2V DC during 20 ms, even if the voltage dips.

For planning information, see publication 1770-4.1.

Removable Terminal Blocks To remove an upper terminal block, insert a screwdriver into the slot (a) as
shown and push down (b) to disconnect the terminal block. For the lower
terminal blocks, reverse the direction of the action.
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Circuit Diagram

S11 821 S12 822  S52 S62  S72 S82 S32 S42  X32 X42

5 Pulse Safe Safely- Enabling | |Door Lock I
8 > Monitor Test Stop 1 limited Switch Monitor Monitor
2 Outputs | |(SS_In) Speed (ESM_In) | |(DM_In) | [(LM_In) |
i Encode (SLS_In)
rPs n . |
= . I
E := Isolated Qutputs Diag. _'JI ':II : |
= Out i Door Lock
o 5 . | | [{[Poor Lock
s 5 ' (Cuntrol ) | Motion Control
e 8 s 2 |[ss_out SLS_Out Ji|(DC_Out
=% - S 2 ||(Cascade ||(Cascade) [{Bipoler || | [Pover | flocouo
o SEllg 2 8 G I i | |(MP_Out) | |[Cascade
2 B = 4 alla = f i
£38=||12 & 2 3|2 2|20 [[oosso f= = [ {200 | | |l= =
i i | -
i Y | ! !
' %, — | !
1 834 Y2 Y31 Y32 Y33 Y30 Y YI 34 44 68 78 Il\ 51 52 jA2 14 24 \\5_1_ _52/}
N X
_______________________ e
Terminal Connections Tighten all terminal screws firmly and recheck them after all connections are

made. Recommended terminal screw torque is 0.6...0.8 Nem (5...7 Ibein).

Terminal Function

A1 +24V DC, user supply ¥

A2 Common, user supply

ST s (Tes;_Out_U, Test_Out_1, pulse test output for Safe Stop (SS), Safely-limited Speed (SLS), Enabling Switch Monitor (ESM), Door Monitor (DM), and Lock Monitor
! LM

12,822 $S_In_ChO, SS_In_Ch1, Safe Stop (SS) dual-channel input

S72,882 ESM_In_ChO, ESM_In_Ch1, Enabling Switch Monitoring (ESM) dual-channel input

$52, 862 SLS_In_ChO, SLS_In_ChT, Safely-limited Speed (SLS) dual-channel input

$32, S42 DM_In_Ch0, DM_In_Ch1, Door Monitoring (DM) dual-channel input

X32, X42 LM_In_ChO, LM_In_Ch1, Lock Monitor (LM) dual-channel input, solenoid position

M 24V DC output; RL Feed for reset (S34) and for feedback (Y2)

S34 Reset_In

Y2 RL_In, feedback input

Y35 SLS_Status output

Y37 Fault_Status output

13 Supply power for SS safety output 14 and Motion Power (MP) safety output 24

14, 24 MP_Out_Ch0, MP_Out_Ch1, Motion Power (MP) outputs

68, 78 SLS_Out_ChO, SLS_0ut_Ch1, Safely-limited Speed (SLS) outputs

51 DC_Out_ChO (High Side), Door Control output (door switch solenoid, bipolar or 2 Channel Source)
52 DC_Out_Ch1(Low Side), Door Control output (door switch solenoid, bipolar or 2 Channel Source)
3h, bk S$S_0ut_ChO, SS_Out_ChT, Safe Stop (SS) outputs

Y3l 24V DC power for isolated outputs

Y32 Stop_Command, isolated output

Y33 SLS_Command, isolated output

Y30 GND for isolated outputs

(1) The MSR57P safety relay can be powered when 24V power is removed from terminal Al and a sourcing safety output is shorted to 24V. If A1 power must be removed, also remove any power
that could be shorted to a safety sourcing output.
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Compatlble Encoders These feedback devices are supported.

Supported Feedback Devices

Description Cat. No. Additional Resources

Sin/Cos Encoders " 842HR-xJxxx15FWYx See publication 842HR-INOO1, for more information on these encoders.

Incremental Encoders !

845T-xx12xxx-x and 845T-xx13xxx-x
845T-xx42xxx and 845T-xx43xxx-x
845T-xxb2xxx and 845T-xxb3xxx-x

See publication 842T-IN003 more information about Bulletin 845T
incremental encoders.

845H-SUxxxaxxYxx

See publication 842H-INO03 more information about Bulletin 845H
incremental encoders.

Rotary Motors

1326AB-Bxxxx-M2L/-S2L

HPK-Series Asynchronous Servo Motor

MP-Series Motors with embedded Sin/Cos or incremental
encoders

TL-Series (TLY-Axxxxx-H) Motors with incremental encoders

See publication GMC SG001, for more information on these motors.

Any motor with SHS-170 Stegmann encoder

Any motor with SCS-60 Stegmann encoder

Any motor with SRS-60 Stegmann encoder

Any motor with SRM-60 Stegmann encoder

Any motor with SCS-Kit 101 Stegmann encoder

Any motor with SRS660 Stegmann encoder

See the product documentation for your specific motor to determine the
encoder type.

Linear Actuators

MP-Series Integrated Linear Stages

See publication GMC-SG0QT, for more information on these actuators.

(1) Maximum cable length for encoders is 90 m (295 ft).

Connect an Encoder

Use twisted-pair, individually shielded cable to connect encoders and drives.

See your encoder or drive manual for proper cable type and maximum length.

IMPORTANT The drive or encoder and the MSR57P safety relay power supply
reference must be the same.

IMPORTANT The MSR57P safety relay has an internal resistance of 600 W on each of
the encoder signals to achieve an equivalent load resistance of 100 W if
used with a drive that has 120 W internal terminating resistors. Your
encoder can require that the equivalent load resistance is 100 W or
greater. See your encoder user manual to verify that the equivalent
termination resistance does not exceed the encoder signal load
specification.

A\

ATTENTION: Do not use external terminating resistors with Powerflex® or
Kinetix® drives. Doing so can permanently damage the drive.

Figure 1 on page 28...Figure 7 on page 32 show examples of how to connect an

MSR57P safety relay with an encoder, with or without a drive.
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Figure 1- Single Encoder without a Drive

U]

as

Encoder 1

Encoder Power Supply

Terminal Blocks

0000 0000

Encoder Cable
1585J-M8RB-2M5

0000 0000

(1) Refer to your encoder specifications to determine power supply requirements (5V, 9V, 12V, or 24V).11

Figure 2 - Two Encoders without a Drive

Encoder Power Supply Encoder1
Sin/Cos or Incremental
1 9 3

Terminal Blocks

Encoder 2
Sin/Cos or Incremental

Encoder Power Supply U |

suse ss 1B W W A
Ssnsesz W w8 %
MSR57P Contiy

Lock
PWRFault @

Encoder Cables
1585J-M8RB-2M5

owsr oo

ot
9 s v s
VIV Y% @ T v A

> =S 0000 0000

Terminal Blocks

(1) Refer to your encoder specifications to determine power supply requirements (5V, 9V, 12V, or 24V).
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Figure 3 - Single Encoder with PowerFlex Drive

PowerFlex Drive

Allen-Bradley

Encoder 1
“ Incremental
U]

spses2s wou M M
Sisaszsz w4 8 R

MSR57P e

Encoder Cable
1585J-M8RB-2M5

s xR Vv oSV
Vil VR Y YH s 78 ¥ A2

(1) Terminate shield to functional earth at drive end. See Encoder Interface Terminal Block (Enhanced Control Only) on page 40.
Encoder power (5V or 12V) sourced from the drive.

Figure & - Two Encoders with PowerFlex Drive

PowerFlex Drive

Allen-Bradley

Encoder 1
’ Incremental

Encoder 2

OO0I00
Incremental ﬂ °
—_—
S A
. MSR57P

Config

= -
/ by :
N ®)

Encoder Cables ==
1585J-M8RB-2M5 o suespon

Encoder2
n X Vv suvy
VYR YR YN 6 T Y A2
e

Encoder Power Supply“)

Terminal Blocks

2502
)

(1) Refer to your encoder specifications to determine power supply requirements (5V, 9V, 12V, or 24V).
(2) Terminate shield to functional earth at drive end. See Encoder Interface Terminal Block (Enhanced Control Only) on page 40.
Encoder power (5V or 12V) sourced from the drive.
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Figure 5 - Single Encoder with a Kinetix 6000 or Kinetix 7000 Drive

L las

Kinetix 6000 or
Kinetix 7000 Drive

Logix Platform Motor Feedback
(ControlLogix® Controller Shown)

Connector Kit
2090-K6CK-D15M

0 Motor with Embedded
Encoder 1

A * Sin/Cos

Encoder Cable
1585J-M8RB-2M5

Ercadr

Customer-provided 1/0 cable for standard 1/0 connections such as
Start, Stop, SLS Request.

(1) Terminate shield to functional earth at drive end. See Figure 8 on page 39.
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In Figure 6, the drive only monitors feedback from Encoder 1.

Figure 6 - Two Encoders with a Kinetix 6000 or Kinetix 7000 Drive

Kinetix 6000 or
Kinetix 7000 Drive

Motor Feedback
Connector Kit

Encoder 2
Sin/Cos or Incremental

Encoder Power Supply“) ‘

b

Logix Platform Eﬁﬁfﬁfﬁfﬁ
(ControlLogix Controller Shown) H SIS

= Encoder Cables
1585J-M8RB-2M5 _— N

= R R

Customer-provided 1/0 cable for standard 1/0 connections
such as Start, Stop, SLS Request

(1) Refer to your encoder specifications to determine power supply requirements (5V or V).
(2) Terminate shield to functional earth at drive end. See Figure 8 on page 39.
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Specifications
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In Figure 7, the drive monitors feedback from both encoders.

Figure 7 - Monitoring Feedback from Two Encoders with a Kinetix 6000 or Kinetix 7000 Drive

Motor with Embedded

Encoder 1
Sin/Cos

"

Motor Feedback
Connector Kit
2090-K6CK-D15M

Encoder Cables
1585J-M8RB-2M5

Kinetix 6000 or
Kinetix 7000 Drive

Auxiliary Feedback
Connector Kit
2090-K6CK-D15F

n

Encoder 2
Sin/Cos or Incremental

=

(1) Terminate shield to functional earth at drive end. See Figure 8 on page 39.

To connect the MSR57P safety relay, use a catalog number 1585]-M8RB-2Ms5

cable.

1585J-M8RB-2M5 Cable [mm (in.)]

50(1.97) |
RJ45 ‘ 1
==y ; ¥
9
(el
10
(0.4)
Connection to . .
2.5 m (8.2 ft) Cable . Connection to Drive or
Cat. No. ;Igllgw Safety Connection to Encoder Power Supply
1585J-M8RB-2M5 RJ45 Flying leads Flying leads
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Feedback Cable
Connections for Motion
Control Applications

1585J-M8RB-2M5 Flying Lead Wires

Pin Number Wire Color Signal

1 White/Orange GND

2 Orange VCC

3 White/Blue A1-/SIN1-REF

4 Blue A1+/SINT+

5 Green NC

6 White/Brown B1-/COS1-REF
7 White/Green NC

8 Brown B1+/COST+

9 Bare Shield (case)

(1) Terminate encoder shield to functional earth at the drive.

To connect your MSR57P safety relay to a Kinetix 2000, Kinetix 6000,
Kinetix 7000 or Ultra™ 3000 drive, review the connector options and
compatible cable and motor types that are listed in the following tables.

Connector Options for Connecting Motor and Auxiliary Feedback

Connection Option

Connector Kit
Cat. No.

Description

Using this Type of Cable

2090-K6CK-D15M

Motor feedback connector kit

Low-profile connectors for Kinetix 6000 and Kinetix 7000 Drives |2090-UXBK-D15xx

15-pin panel-mounted breakout board kit

See Table 10n page 34.

2090-K6CK-D15F

Auxiliary feedback connector kit

User-supplied flying lead cable.

Low-profile connectors for Kinetix 2000 Drives

2090-K2CK-D15M

Motor feedback connector kit

2090-K2CK-COMBO

Motor, auxiliary, and 1/0 feedback connector kit

2090-UXBK-D15xx

15-pin panel-mounted breakout board kit

2090-UXBB-DM15

15-pin drive-mounted breakout board

See Table 10n page 34.

Flying lead cable at Ultra3000 drive end with one of these three 2090-UXBK-D15xx

kits.

15-pin panel-mounted breakout board kit

2090-UXCK-D15

15-pin (high-density D-shell) drive connector kit
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Table 1- Motor Feedback Cables for Specific Motor/Feedback Combinations

. . (1) .
Compatible Drives Motor Series Feedback Type Ely;lg Lead Feedback | pingyt
Ultra3000 Kinetix 2000 |Kinetix 6000 Kinetix 7000 able
2093-AC05-MPx | 2094-ACxx-Mxx-S

2098-DSD-xxx 2093-AMxx 2094-AMxx-S - MPL-Axxxx-M/S

2094-BCxx-Mxx-S
2098-DSD-HVxxx |— 2094-BMxx-S - MPL-Bxxxx-M/$S Mulitum 2090 XXxFMP-Ssx 2 )
2098-DSD-HVxxx | — 2094-BCxx-Mxx-S | 1326AB-Bxxxx-M2L | high-resolution absolute |or

2094-BMxx-S 1326AB-Bxxxx-S2L |or single-turn 2090-XXNFMF-Sxx Motars Using 2090-

2099-BMxx-S

MPL-B5xxx-M/S,
MPL-BBxxx-M/S,
MPL-B8xxx-M/S,
MPL-B9xxx-M/S

high-resolution encoder

(non-flex) )

or
2090-CFBM4DF-CDAFxx
(continuous-flex) )

XXxFMP-Sxx Feedback
Cable on page 35

MPL-A3xxx-H

2098-DSD-xxx %ggg:ﬁﬁgﬁMPx gggzzmggxx_s - MPL-Adxxx-H Incremental encader
MPL-A45xxx-H
MPL-Axxxx-V/E

2098-DSD-xx 2093-AC05-MPx | 2094-ACxx-Mxx-S | _ MPF-MooxM/S | Multicturn

2093-AMxx

2094-AMxx-S

MPS-Axxxx-M/S

MPL-Bxxxx-V/E

high-resolution absolute
or single-turn

Motars Using 2090-

2094-BCxx-Mxx-S P . 2090-XXNFMF-Sxx M
2098-DSD-HVxxx | — 2004-BMx-S | e e high-resolution encoder | -l 4 CFBMADF-CDAFXX
XKKK or Feedback Cable on
9098-DSD-xxx 2093-AC05-MPx | 2094-ACxx-Mxx-S | _ MPL-AT5xxx-H 2090-CFBMxDF-CDAFxx | page 36
2093-AMxx 2094-AMxx-S MPL-A2xxx-H (continuous-flex) ™ |and
Incremental encoder Table 7 on page 37
9098-DSD-HVxxx | — 2094-BCxx-Mxx-S | _ MPL-B1oxxx-H
2094-BMxx-S MPL-B2xxx-H
- - - 2099-BMxx-S |HPK-series High-resolution encoder
Motors Using 2090-
2093-AC05-MPx | 2094-ACxx-Mxx-S 2090~ noDrs sing 2L
2098-DSD-xxx - TLY-Axxxx-H Incremental encoder CFBM6DF-CBAAXx Cables
2093-AMxx 2094-AMxx-S CFBMBDF-CBAAXx on page 38
e 2093-AC05-MPx | 2094-ACxx-Mxx-S | _ ) g Motors Using 2090-
2098-DSD-0 19093 AMyy | 2004-AMxx-S MPAS AoV 2090-XHNFHF-Sex | NFHF-Sox or 2090-
high-resolution absolute (Onron-flex) 7&5551;'3[]0';%2?]%2“
2094-BCxx-Mxx-S or single-turn ) : TuutldMA LU O
2098-DSD-HVxxx |— 9094-BMxx-S - MPAS-Bxxxx-VIA | high-resolution encoder ZOQU.CFBMADF C%FXX 13_339_35
(continuous-flex) an

Table 7 on page 37

2098-DSD-xxx

2093-AC05-MPx

2094-ACxx-Mxx-S

MPL-Axxxx-M/S

2093-AMxx 2094-AMxx-S
2094-BCxx-Mxx-S
2098-DSD-HVxxx |— 2094-BMxx-S MPL-Bxxxx-M/$S
2094-BCxx-Mxx-S 1326AB-Bxxxx-M2L
2098-DSD-HVaoox |- 2094-BMxx-S 1326AB-Bioxx-S2L

Multi-turn
high-resolution absolute
or single-turn
high-resolution encoder

2090-XXxFMP-Sxx @)

or
2090-XXNFMF-Sxx
(non-flex) 7

or
2090-CFBM4DF-CDAFxx
(continuous-flex) )

Motors Using 2090-
XXxFMP-Sxx Feedback

Cable on page 35

(1) See publication GMC-SGO01 for detailed information on the compatibility of specific drive and motor combinations.

34

For Bulletin MPL motors equipped with bayonet-style connectors.
These cables are available as non-flex (catalog number 2090-XXNFMP-Sxx) and continuous-flex (catalog number 2090-XXTFMP-Sxx).
For Bulletin MPL motors equipped with DIN-style connectors.

For Bulletin MPL motors equipped with bayonet-style connectors.
These cables are available as non-flex (catalog number 2090-XXNFMP-Sxx) and continuous-flex (catalog number 2090-XXTFMP-Sxx).
For Bulletin MPL motors equipped with DIN-style connectors.
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Flying Lead Feedback Cable Pinouts

Motors Using 2090-XXxFMP-Sxx Feedback Cable

Table 2 - MPL-Bxxx-M/-S, MPL-AS5xxx-M/-S, and 1326AB-Bxxx-M2L/-S2L Motors

Drive Side MSR57P Safety Relay Side
. i 1585J-M8RB-2M5 Cable
Motor Connector Pin (") | Signal E{,',‘,’,fe'lfo, Pin pin_Wire Color Signal
A |Black Sine+ 1 - 4 Blue A1+/SINT+
B | White/Black Sine- 2 - 3 White/Blue AT-/SINT-REF
C |Red Cos+ 3 - 8 Brown B1+/COS1+
D |White/Red Cos- 4 - B White/Brown B1-/COS1-REF
E |Green Data+ 5 NC
F |White/Green Data- 10 NC
K |Gray EPWR_5V 14 NC
L [White/Gray ECOM 6 - 1 White/Orange GND
N |Orange EPWR_9V 1 - 2 Orange vce
R TS+ n NC
T S 12 NC
U 2 13 NC
v S3 8 NC
5 Green NC
7 White/Green NC
912 |Bare Shield (case)

(1)  Bayonet-style connector.

(2) Make sure you ground the shield properly to the low profile connector along with the feedback cable. See Figure 8 on

page 39.

Table 3 - MPL-A3xxx-M/-S, MPL-A4xxx-M/-S, and MPL-A45xxx-M/-S Motors

Drive Side MSR57P Safety Relay Side
X i 1585J-M8RB-2M5 Cable
Motor Connector Pin (! |Signal g;l,‘,’:er;:or Pin Pin Wire Color Signal
A Black Sine+ 1 —> 4 Blue A1+/SINT+
B |White/Black Sine- 2 - 3 White/Blue A1-/SINT-REF
C Red Cos+ 3 - 8 Brown B1+/COS1+
D  |White/Red Cos- 4 —-> B White/Brown B1-/COS1-REF
E Green Data+ 5 NC
F White/Green Data- 10 NC
K |Gray EPWRGV |14 - 2 Orange vce
L |White/Gray ECOM 6 - 1 White/Orange  [GND
N [Orange EPWRQV |7 NC
R TS+ n NC
T S1 12 NC
U S$2 13 NC
v S3 8 NC
5 Green NC
7 White/Green NC
9(2  |Bare Shield (case)

(1)  Bayonet-style connector.

(2) Make sure you ground the shield properly to the low profile connector along with the feedback cable. See Figure 8 on

page 39.
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Table &4 - MPL-A3xxx-H, MPL-Ak4xxx-H, and MPL-A45xxx-H Motors

Drive Side MSR57P Safety Relay Side
i 1585J-M8RB-2M5 Cable

Motor Connector Pin (")| Signal g;Ir‘l’:ert':It:or Pin Pin Wire Color Signal
A Black AM+ 1 — 4 Blue A1+/SINT+
B White/Black AM- 2 - 3 White/Blue A1-/SINT-REF
C Red BM+ 3 - 8 Brown B1+/COS1+
D White/Red BM- 4 - 6 White/Brown B1-/COS1-REF
E Green IM+ 5 NC
F White/Green IM- 10 NC
K Gray EPWRBV |14 - 2 Orange VcC
L White/Gray ECOM 6 - 1 White/Orange  |GND
N QOrange EPWROV |7 NC
R TS+ 1 NC
T S1 12 NC
U S2 13 NC
v S3 8 NC

5 Green NC

7 White/Green NC

9@  |Bare Shield (case)

(1)  Bayonet-style connector.
(2) Make sure you ground the shield properly to the low profile connector along with the feedback cable. See Figure 8 on

page 39.

Motors Using 2090-XXNFMF-Sxx or 2090-CFBM4DF-CDAFxx Feedback Cable

Table 5 - MPL-B15xxx-V/-E, MPL-B2xxx-V/-E, MPF/MPS-Bxxx-M/-S, MPF-Abxx-M/-S Motors, and
MPAS-Bxxxx-VxxSxA Linear Stages

Drive Side MSR57P Safety Relay Side
i 1585J-M8RB-2M5 Cable

Motor Connector Pin (") | Signal g,’,',‘,’:;:fo, Pin pin_TWire Color Signal
1 Black Sine+ 1 - 4 Blue Al+/SINT+
2 White/Black Sine- 2 - 3 White/Blue A1-/SIN1-REF
3 Red Cos+ 3 - 8 Brown B1+/COS1+
4 White/Red Cos- 4 - B White/Brown B1-/COS1-REF
5 Green Data+ 5 NC
6 White/Green Data- 10 NC
9 Gray EPWR_5V 14 NC
10 White/Gray ECOM 6 - 1 White/Orange GND
m Orange EPWR_9V 7 - 2 Orange vce
13 TS+ 1 NC
15 S 12 NC
16 2 13 NC
17 S3 8 NC

5 Green NC

7 White/Green NC

92 |Bare Shield (case)

(1)

DIN connector.

(2) Make sure you ground the shield properly to the low profile connector along with the feedback cable. See Figure 8 on
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Table 6 - MPL-A15xxx-V/-E, MPL-A2xxx-V/-E, MPF/MPS-A3xx-M/-S, MPF/MPS-A4xx-M/-S,
MPF/MPS-A45xx-M/-S, MPS-Abxx-M/-S Motors, and MPAS-Axxxx-VxxSxA Linear Stages

Drive Side MSR57P Safety Relay Side
’ i 1585J-M8RB-2M5 Cable
Motor Connector Pin (") | Signal g,’,',‘,’,fe'lfor Pin pin_ [Wire Color Signal
1 Black Sine+ 1 - 4 Blue Al+/SINT+
2 |White/Black Sine- 2 - 3 White/Blue A1-/SINT-REF
3 |Red Cos+ 3 - 8§ Brown B1+/COS1+
4 |White/Red Cos- 4 - 6 White/Brown B1-/COS1-REF
5 |Green Data+ 5 NC
6  [White/Green Data- 10 NC
9 |Gray EPWRSV |14 - 2 Orange vcC
10 |White/Gray ECOM 6 - 1 White/Orange  |GND
T |Orange EPWRQV |7 NC
13 TS+ 1 NC
15 S1 12 NC
16 S2 13 NC
17 S3 8 NC
5 Green NC
7 White/Green NC
9@  |Bare Shield (case)

(1)

DIN connector.

(2) Make sure you ground the shield properly to the low profile connector along with the feedback cable. See Figure 8 on

page 39.

Table 7 - MPL-A15xxx-H, MPL-A2xxx-H, MPL-B15xxx-H, MPL-B2xxx-H Motors,
and MPAS-A/Bxxxx-ALMx2C Linear Stages

Drive Side MSR57P Safety Relay Side
. i 1585J-M8RB-2M5 Cable
Motor Connector Pin (") | Signal g:::ert'::or Pin Pin_TWire Color Signal
1 Black AM+ 1 — 4 Blue A1+/SINT+
2 |White/Black AM- 2 - 3 White/Blue A1-/SINT-REF
3 Red BM+ 3 - 8 Brown B1+/COS1+
4 |White/Red BM- 4 - B White/Brown B1-/COSI-REF
5 Green IM+ 5 NC
6 White/Green IM- 10 NC
9 Gray EPWR_5V 14 - 2 Orange vVcC
10 |White/Gray ECOM 6 - 1 White/Orange GND
T |Orange EPWR_9V 7 NC
13 TS+ 1 NC
15 S1 12 NC
16 S2 13 NC
17 S3 8 NC
5 Green NC
7 White/Green NC
92 |Bare Shield (case)

(1)
(2)

DIN connector.

Make sure you ground the shield properly to the low profile connector along with the feedback cable. See Figure 8 on

page 39.
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Motors Using 2090-CFBM6DF-CBAAxx Cables
Table 8 - TLY-Axxxx-H Motors

Drive Side MSR57P Safety Relay Side
) . Drive CN2 1585J-M8RB-2M5 Cable
Motor Connector Pin |Signal Connector Pin Pin Wire Color Signal
9 Black AM+ 1 - 4 Blue AT+/SINT+
10 White/Black  |AM- 2 - 3 White/Blue A1-/SIN1-REF
n Red BM+ 3 - 8 Brown B1+/COST+
12 White/Red BM- 4 - b White/Brown B1-/COS1-REF
13 Green M+ 5 NC
14 White/Green | IM- 10 NC
22 |Gray EPWR_5V 14 - 2 Orange vcC
23 |White/Gray ECOM 6 - 1 White/Orange GND
15 S 12 NC
17 S2 13 NC
19 S3 8 NC
24 Shield - 1 White/Orange GND
NC
NC
NC
5 Green NC
7 White/Green NC
o) |Bare Shield (case)

(1) Make sure you ground the shield properly to the low profile connector along with the feedback cable. See Figure 8 on
page 39.

Wiring Low-profile Connector Kits

Low-profile connector kits (catalog number 2090-K6CK-Dxxx) are suitable for
motor feedback (MF), auxiliary feedback (AF), and I/O (IOD) connections on
any Kinetix 6000 IAM or AM module or on a Kinetix 7000 drive when used
with an MSR57P safety relay.

Use low-profile connector kit, catalog number 2090-K2CK-D15M or
2090-K2CK-COMBO, for Kinetix 2000 drives.

Kinetix 6000 Integrated Axis Module/Axis Module (MF connector) Example

E Integrated Axis Module, Side View
: 5550806000885 (catalog number 2094-BC02-M02-S is
" =) o shown)

Integrated Axis Module, Front View
(catalog number 2094-BC02-M02-S is
shown)

Bulletin 2090 (flying lead) Feedback
Cable with Low-profile Connector Kit
(catalog number KBCK-DM15Mxx)

Motor Feedback (MF) Connector

IMPORTANT Itis essential to tighten the mounting screws to confirm that the shield
integrity of the low-profile connector covers with the drive feedback
connector D-shells. Use 0.4 Nem (3.5 Ibein) torque.
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For detailed information on connections and important wiring requirements
regarding Kinetix 2000, Kinetix 6000, Kinetix 7000, and Ultra3ooo drives, see
the following publications:

e 2093-UMo01
e 2094-UMo0O01
e 2099-UMoo1

« 2098-INOOS
o 2098-IN00O3
« GMC-RMoo1
Figure 8 - Wiring (15-Pin) Flying Lead Feedback Cable Connections
[ 1L 15-pin (convex) Motor Feedback 15-pin (concave) Auxiliary Feedback
Bare Wires I Low-profile Connector Low-profile Connector
Wire Insulation —— > /@:F Pin10 —| ) o | Ping
Foil Shield —— / Pinb —m — Pin15 Pin1 — —og/-?oj— PinTl
Mounting tel 082
Braided Shield ——>| Screws : e i . .
Pin1 —r—= —t+— PinTl Pin5 —H-oPo-H—
. T b '|n ] Pin 15
Outer Insulation ——» . o n Pin10 /o)
Bulletin 2090 Cable

Tie Wrap

DX x|
‘ Shield Clamp

Exposed Braid under clamp Secure exposed shield under clamp for proper grounding.

@ii\
Turn clamp over to hold '
small wires secure.

1585J-M8RB-2M5 Cable

Feedback Connections for

PowerFlex 70 Drives IMPORTANT For detailed information in the installation and connection of
PowerFlex 70 drives, including important wiring requirements, see
publications:

« 20A-UMOO1
« PFLEX-UMO0O3
« DRIVES-INOOT
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Safe Torque Off Terminal Block (Enhanced Control Only)

T T —
@g @) e
S ol

O :.
5321 Ei
No. |Signal Description
1 |Monitor - N.C. Normally closed contacts for monitoring safety relay status.

Maximum resistive load: 250V AC / 30V DC / 50VA/ 60 W

2 |Common - N.C. Maximum inductive load: 250V AC / 30V DC / 25VA / 30 W
3 |+24VDC Connections for user supplied power to energize coil
4 |24V Common Pt Q '

Encoder Interface Terminal Block (Enhanced Control Only)

PowerFlex 70 Side MSR57P Safety Relay Side

Terminal Signal Pin Color Signal

1 5-12V Power - 2 Orange vVCe

2 Power Return - White/Orange GND

3 Encoder B(NOT) - 6 White/Brown B1-/C0S1-
4 Encoder B - 8 Brown B1+/COST+
5 Encoder A (NOT) - 3 White/Blue AT-/SINT-
6 Encoder A - 4 Blue A1+/SINT+
CASE Shield - 9 Bare Shield

(1) Jumper selectable +5/12V is available on 20A-ENC-1encoder boards.
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Jumper Settings

Receive Voltage

Send Voltage

Set the jumper according to your encoder specifications.

Encoder Wiring Examples

Figure 9 and Figure 10 show examples of how to connect encoder power and
encoder signals.

Figure 9 - Encoder Power

Internal (Drive) External Source
12vDC
(250 mA) A
1 a 2
2 Common U -
3 I g
b To Shield . S
5
External
6 Power Source
Figure 10 - Encoder Signal
Single-ended, Dual-channel Differential, Dual-channel
To Power Supply
Common
1 A 1
: B(NOT) 2
3 ; 3
’ A(NOT) ‘m‘ i
; ) i 5
6 L 6
To Shield

Feedback Connections for  Use the terminal connection information in Table 9 on page 42 to connect the
PowerFlex 700S Drives MSR57P safety relay to a PowerFlex 7008 drive.
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Table 9 - Terminal Connections

PowerFlex 7008 Side MSR57P Safety Relay Side
Terminal |Signal Pin |Color Signal
12 Power Common —> 1 White/Orange  |GND
A= D T POWER —> 2 |Orange vee
E i % 10 REFSIN - 3 White/Blue A1-/SINT-
) > 9 +SIN - 4 Blue A1+/SINT+
E ® 8 REFCOS —> 6 |White/Brown |BI-/COSI-
[ ° () 7 +C0S —> 8 |Brown B1+/C0S1+
] e G Shield
E < | : Sh:ZId -> 9 |Bare Shield
@
IRy 5 NC NC
o 3 NC NC
2 DATA+ (RS-485) NC
1 DATA- (RS-485) NC

IMPORTANT For detailed information in the installation and connection of
PowerFlex 700S drives, including important wiring requirements, see
publication 20D-PMQ01.

Connect a Configuration If you are using a HIM to configure the safety relay, see Appendix C on page 161
b g g ty relay Appendix & on page 161
Device for information on how to connect a HIM and set parameters with the keypad.

If you are using software to configure the safety relay, see Appendix D on
page 163 for information on how to connect to a personal computer and use the
software.
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Chapter ll'

Introduction

Inputs

Speed Monitoring 1/0 Signals

This chapter describes the input and output signals of the speed monitoring
safety relay.

The MSR57P safety relay has five inputs capable of safety-certified
dual-channel support. Each dual-channel input supports a specific safety
function of the MSR57P safety relay: Safe Stop, Safely-limited Speed, Door
Monitoring, Enabling Switch Monitoring, and Lock Monitoring.

All five inputs are electrically identical and rely on the same pair of pulse test
outputs, Test_Out_o (S11) and Test_Out_1 (S21), when not using the OSSD
configuration.

You can configure the inputs for one of the following settings:
. 0=Notused
« 1=Dual-channel equivalent (2NC)
« 2=Dual-channel equivalent 3 s (2NC 3 s)
« 3 =Dual-channel complementary 1INC + 1NO)
« 4=Dual-channel complementary 3 s 1INC +1NO 3 s)
« 5=Dual-channel SS equivalent 3 s (2 OSSD 3 s)
« 6=Single channel INC).

IMPORTANT  Single-channel configuration (INC) is not SIL CL 3, PLe, Cat 4.

The consistency between the two channels is evaluated when inputs are
configured for dual-channel operation. For dual-channel equivalent
configurations, the active state for both channel 0 and channel 1 is on. For
dual-channel complementary configurations, the active state for channel o is
on and the active state for channel 1 is off. The input pair is evaluated as off
anytime both channels are not active.

When both channels are active, if one channel’s input terminal transitions
from active to inactive and back to active, while the other channel’s input
terminal remains active, both channels must go inactive simultaneously before
the evaluated status returns to on. This condition is called ‘cycle inputs
required’.

Cycle Inputs Required

Active
Channel 0 | |
Inactive | |
Active
Channel1 Inactive | |
Evaluated $ o | |
valuated Status OFF

Rockwell Automation Publication 440R-UMO04C-EN-P - October 2021 43



Chapter &4 Speed Monitoring 1/0 Signals

If you configure inputs with the following dual-channel settings, an Input fault
occurs if there is an input discrepancy for longer than 3 seconds, or if any ‘cycle
inputs required’ condition exists for longer than 3 seconds.

« 2=Dual-channel equivalent 3 s (2NC 3 s)
« 4 =Dual-channel complementary 3 s 1INC +1NO 3 s)
« 5=Dual-channel SS equivalent 3 s (2 OSSD 3 s)

If you configure inputs with one of the following dual-channel settings, which
have no inputs discrepancy time limit, an Input fault does not occur for any
discrepant condition or for any ‘cycle inputs required’ condition.

« 1=Dual-channel equivalent (2NC)

« 3 =Dual-channel complementary (1INC + 1NO)
For all input settings except dual-channel SS equivalent 3 s
(2 OSSD 3 5), a fault occurs if one or two channels are connected to a 24V DC
source other than terminals S11 and S21.

I/O faults are Stop Category faults, which initiate the configured Safe Stop
type. I/O faults are latched until the safety relay is successfully reset.

For more information on I/O faults, see Troubleshoot the MSR57P Safety Relay

on page 143.

When using a dual-channel complementary (1NC +1NO) device, you must
connect the normally open input to the second input, see Figure 11. For
example, if the door is open when the input is on, the normally open contact
must be the second input (Input 1).

Figure 11 - Safety Input Wiring Examples

| "MSRS7P Safety Relay | MSRS7P Safety Relay
I I
I I
I
{7 Test_Out_0(ST) EIJTest_out_o (sm)
—|;| Test_Out_1(S21) ——— 7 Test_Out_1(S21)
Dual-channel | Dual-channel |
Equivalent 7 7 ! Complementary 7 !
Safety Device ! Safety Device I
I I
. L 4 Input 0 _ ——tInput0
—i? Input1 {7 Input1
| MoDbE R —
| MSR57P Safety Relay I " MSR57P Safety Relay
| |
TestOut0 (311 Not Connected ¢| Test_Out_0 (ST)
Single [ Test-Out1{S21 Not Connected [ Test-Out_1(S21)
Channel v ! Solid-state i
Safety Device ! Safety GND i
I Device A2, Common
:I| Input 0 Input 0
O Input 1 Input 1

IMPORTANT Do not cross-wire the test outputs to inputs. For example, do not
connect Test_Out_0 to Input 1or Test_Out_1 to Input 0.
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Terminals
Safely- Enabling
Functi e Door . Lock
unetion (s;;elit)op Islm;::‘d Monitoring Is1:l||1ti‘t:ll;rin Monitoring
- P (DM_in) 9 |(tmin)
(SLS_In) (ESM_In)
Input 0 = Channel 0 S12 S52 S$32 S72 X32
Input 1= Channel 1 $22 S62 Sk2 $82 X42

The unit detects short-circuits of the input loop to ground or 24V. The unit also
detects cross loops for dual-channel inputs.

Safe Stop Input (SS_In)

The SS_In input is intended for connection to an E-stop device.

The SS_In input must be active to initiate Safe Stop monitoring. If the SS_In
input is monitored, the unit uses a transition from on to off (closed to open) to
request the configured Safe Stop type.

In a cascaded configuration, the SS_In input is connected to the Safe Stop
(SS_Out) output of an upstream MSR57P safety relay.

Safely-limited Speed Input (SLS_In)

The SLS_In input is used to connect to a switch in which the off state requests
Safely-limited Speed monitoring.

If Safely-limited Speed monitoring is configured, the unit monitors the
SLS_In input from the time of a successful Safe Stop reset or Safely-limited
Speed reset, until the time that the configured Safe Stop type initiates or the
safe state is entered.

If the SLS_In input is being monitored, the off state is used to request the
Safely-limited Speed monitoring functionality of the safety relay.

In a cascaded configuration, the SLS_In input is connected to the Safe Stop
(SS_Out) output of an upstream MSR57P safety relay.

Door Monitor Input (DM_In)

This input monitors the status of the door to indicate if it is open or closed. The
DM_In input can be connected to a non-guardlocking switch if the door does
not need to be locked. The first unit in multi-axis systems monitors the door
status.

The DM_In input is intended for connection to a guard locking switch when
the speed monitoring safety relay is configured as a master device with door
monitoring. When the MSR57P safety relay is configured as a slave in a
cascaded system, the DM_In input is connected to the door control output
(DC_Out) of the upstream MSR57P safety relay.

Enabling Switch Monitor Input (ESM_In)

The ESM_In input is intended to be connected to an enabling switch. The
speed monitoring safety relay uses the ESM_In input as a safety enable only,
not for control. The first unit in multi-axis systems performs the ESM_In
inputs function and monitoring.
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The ESM_In input on state is used to enable motion under mode-specific
conditions in the Safely-limited Speed with Enabling Switch (Lim Speed ES)
and Safely-limited Speed with Door Monitoring and Enabling Switch
Monitoring (LimSpd DM ES) modes.

See Safely-limited Speed with Enabling Switch Monitoring Mode on page 84
and Safely-limited Speed with Door Monitoring and Enabling Switch
Monitoring Mode on page 86 for the conditions that must be true to start
monitoring the ESM_In input.

If the ESM_In input is off while it is monitored, an ESM Monitoring fault
(Stop Category fault) occurs and the safety relay initiates the configured Safe

Stop type.
See Troubleshoot the MSR57P Safety Relay on page 143 for information on

faults and recovery.

Lock Monitor Input (LM_In)

The LM_In input verifies that the guard locking solenoid switch is locked. The
input is intended to confirm the door control function.

The first unit in multi-axis systems monitors the LM_In input.

Reset Input (Reset_In)

The reset input is for reset and monitoring of the safety circuit. You can
configure the reset input for automatic, manual, or manual monitored reset

types.

Wire the S34 reset input terminal to the 24V DC output terminal, Y1,
depending on the configured reset type, see Figure 12 on page 47.
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Outputs

Figure 12 - $34 to Y1 Connection

Reset
1
[
Manual
S34
Reset_In
Reset
Y1 I\ v
L:I Manual
Monitored
S34
eset_In

IMPORTANT  If you configure the safety relay for automatic reset, wiring of the S34
reset input terminal is not required.

Reset Loop Input (RL_In)

The RL_In input is used to monitor either the normally closed contacts of the
contactors, which are used to remove power, or the feedback contacts from a
drive Safe Torque Off circuit. The signal level of the RL_In can be used to
qualify a successful reset of the speed monitoring safety relay. For feedback
loop or external device monitoring and reset qualification, wire the reset loop
input, Y2 to the 24V DC output terminal Y1, see Figure 13.

Figure 13 - Y2 to Y1 Connection

% J\J\ %

RL_In

The MSRs7P safety relay has four safety control outputs and four diagnostic
outputs. The outputs have various output current capabilities, depending on
function.

See Specifications on page 151 to verify your power requirements.
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Safety Control Outputs

Safe Stop Output (SS_Out)

The safe state for this signal is off.

These outputs are typically used in multi-axis applications. In multi-axis
applications, you can use these outputs to daisy-chain the master to a slave
device.

For SS_Out to SS_In cascaded signals, the interface is a dual-channel sourcing,
solid-state safety output that is connected to a dual-channel safety input that is
configured as OSSD. The outputs are pulse-tested when the P72 [SS Out Mode]
parameter is configured for pulse tests.

IMPORTANT The achievable SIL, Category, and PL ratings of the entire MSR57P safety
relay safety system are reduced if you disable pulse tests on this
output.

$S_0ut to SS_In Connections for Multi-axis Applications

MSR57P Master
$S_0ut_Ch0 $S_Out_Ch1
34 bk
\ / 4
312 S22 $12 and $22 are configured as two 0SSD inputs.
SS_In_Ch0 SS_In_Chi
MSR57P Slave

For more information on multi-axis configurations, see Cascaded
Configurations on page 95.

Alternately, you can use the first SS_Out output to signal a programmable logic
controller (PLC) or a drive that a Safe Stop has been requested.

If the SS_In is on (closed) and a Safe Stop reset is successful, the SS_Out
output turns on. If lock monitoring is not enabled or the door control logic
state is ‘unlock’, the SS_Out signal turns on immediately when the SS_In turns
on. Iflock monitoring is enabled, and the door control logic state is lock’, the
SS_Out signal does not turn on until the DC_Out signal locks the door and the
LM_In input is verified as on.

If the Safe Stop type is initiated or if a Safe Stop is initiated due to a fault, the
SS_Out output turns off.

A fault occurs if the unit detects an error on either channel of the dual-channel
output. I/O faults are Stop Category faults, which initiate the configured Safe
Stop type. The fault is latches until the safety relay successfully resets.

For more information on faults, see Troubleshoot the MSR57P Safety Relay on
page 143.
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Safely-limited Speed Output (SLS_Out)

The safe state for this signal in all cases is off.

The configured Safety mode determines the SLS_Out output functionality. If
the SLS_In is on and the unit performs a successful Safe Stop or Safely-limited
Speed reset, the SLS_Out turns on in all Safely-limited Speed modes except
Safely-limited Speed Status Only.

For the Safely-limited Speed modes (SLS), the SLS_Out is used to interconnect
speed monitoring safety relays in multi-axis applications. For SLS_Out to
SLS_In cascaded signals, the interface is a dual-channel sourcing solid-state
safety output that connects to a dual-channel safety input, which is configured
as OSSD. The outputs are pulse-tested when the P73 [SLS Out Mode]
parameter is configured for pulse tests.

IMPORTANT The achievable SIL, Category, and PL ratings of the entire MSR57P safety
relay safety system are reduced if you disable pulse tests on this
output.

For a one-unit system or the last unit in a cascaded system, the SLS_Out is
intended to connect to an input of a safety programmable logic controller
(PLC). The same PLC can also control the Safe Stop function with a safe PLC
output that is connected to the Safe Stop input (SS_In).

For the first or middle units in a cascaded system, the SLS_Out is intended to
connect to the Safely-limited Speed input (SLS_In) of the next safety relay in
the cascaded system. This connection lets one SLS switch simultaneously
enable Safely-limited Speed on all axes.

SLS_Out to SLS_In Connections for Multi-axis Applications

MSR57P Master
SLS_Out_ChO SLS_Out_Chl
68 78
| 4
S52 S62
SLS_In_Ch0 SLS_In_Ch1
MSR57P Slave

For more information on multi-axis configurations, see Cascaded

Configurations on page 95.

For Safely-limited Speed Status Only modes, the SLS_Out output is used as an
indication that the Safely-limited Speed monitoring is active and the
monitored speed is less than the configured safe speed limit. If the speed is
greater than or equal to the safe speed limit, the SLS_Out turns off. When
Safely-limited Speed monitoring is not active or the safety relay is in an SLS
Monitoring Delay [LimSpd Mon Delay], the SLS_Out output is off. The
SLS_Out output turns off when a Safe Stop is initiated, a fault occurs, or the
safety relay is in the safe state.
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See the Safely-limited Speed Status Only Mode on page 90 for more
information.

A fault occurs if the unit detects an error on either channel of the dual-channel
output. I/O faults are Stop Category faults, which initiate the configured Safe
Stop type. The fault launches until the safety relay successfully resets.

For more information on faults, see Troubleshoot the MSR57P Safety Relay on
page 143.

Door Control Qutput (DC_Out)

You can use DC_Out for door control in single-device and multi-axis systems.
The output attempts to maintain the last state when a fault occurs. When no
faults are present, you can use DC_Out in combination with the fault status as
a standard status indication to a programmable controller, to identify that the
system is at the Safely-limited Speed or standstill speed.

The DC_Out output, which is based on the door control logic status, updates
the P57 [Door Out Type] parameter setting and any detectable Safe State faults.

The output unlocks only when motion is verified at standstill speed or
Safely-limited Speed.

Door Control, Door Monitoring, and Lock Monitoring

Test_Qut_ChO  Test_Out_Chl Test_Out_Ch0  Test_Out_Chl

DC_Out_Ch0
STl S21 S S21
51
yF—7
$32 ) X32 Xt2 52
DM_In_ChO DM_In_Chi LM_In_ChO LM_In_Ch DC_Out_Ch
Door Status Locking Mechanism Status

Q Check your interlock switch for internal jumpers before installation.

A fault occurs if the unit detects an error on either channel of the dual-channel
output. I/O faults are Stop Category faults, which initiate the configured Safe
Stop type. The fault latches until the safety relay successfully resets.

For more information on faults, see Troubleshoot the MSR57P Safety Relay on
page 143.

You can use the DC_Out output as a bipolar output in Power to Release or
Power to Lock configurations, or you can configure the output as cascading
(2CH Sourcing).

When you configure the door control output as cascading (2CH Sourcing), the
dual-channel bipolar output acts as two sourcing outputs capable of driving
the OSSD door monitor input (DM_In) of the next speed monitoring safety
relay in the cascade chain. You can also use the DC_Out output as a source for
general-purpose inputs. In this configuration, the current is limited to 20 mA.
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Door Control Cascading Outputs

MSR57P Master
DC_Out_ChO DC_Out_Ch1
51 52
4 \ 4
S32 S42

DM_In_ChO DM_In_Ch1

MSR57P Slave

The door control output only supports wiring configurations that are shown in
Figure 14.

Figure 14 - Door Control Output Wiring

Noload  Bi-polar Load Single-ended Load 2 Channel Source ™

24V DC @ @ @
Door Control Sourcing Output @ (:: ) 5]
<
Door Control Sinking Output @ @ @ I:aD C) F— — — — L — L)
|

Input Circuit | |Input Circuit

+24V DC Common O O O_ ( > | I 1 |
L a

(1) When wired as a source for a safety input, the current is limited to 20 mA per output.
(2) For example, SmartGuard™ 600 controller, Guard 1/0™.

The unit detects short-circuits of the output loop to ground or 24V. For
cascaded outputs, the unit detects cross loops.

The outputs are pulse-tested when the P74 [Door Out Mode] parameter is
configured for pulse tests.

IMPORTANT The achievable SIL, Category, and PL ratings of the entire MSR57P safety
relay safety system are reduced if you disable pulse tests on this
output.

Motion Power Output (MP_0Out)

The MP_Out output is used to remove power from the drive power circuits. It
is compatible with Safe Torque Off enabled drives or applications that use
standard drives with external contactors.

The safe state for this signal in all cases is off.

The MP_Out output turns off during the safe state and in Disabled mode.

IMPORTANT  You must connect terminal 13 to a 24V DC source to provide power to
terminals 14 and 24.
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A successful reset to initiate safe speed monitoring turns on the MP_Out
output. If lock monitoring is enabled and the door control logic state is ‘lock’,
the MP_Out output does not turn on until the door locks via the door control
output (DC_Out) and the lock monitor input (LM_In) is verified as on. If lock
monitoring is disabled or the door control logic state is ‘unlock’, the MP_Out
signal turns on immediately when the SS_In turns on.

Table 10 shows the on/off operation of the MP_Out output that is based on the
configured Safe Stop type.

Table 10 - MP_Out On/0ff Operation

Safe Stop Type MP_Out Status
Safe Torque off The MP_Out output is OFF while the safety relay is executing the Safe Stop.
Safe Stop 1 The MP_Out output is ON while the Safe Stop is executing, unless a fault occurs. It

is OFF once Standstill Speed is reached.

Safe Stop 2 The MP_Out output remains ON while the Safe Stop is executing and after
p Standstill Speed has been reached unless a fault occurs during the Safe Stop.

(1) With or without Standstill Checking.

The outputs are pulse-tested when the P71 [MP Out Mode] parameter is
configured for pulse tests.

IMPORTANT The achievable SIL, Category, and PL ratings of the entire MSR57P safety
relay safety system are reduced if you disable pulse tests on this
output.

For applications that use standard drives with external contactors, wire the
output as shown in Figure 15.

Figure 15 - Wiring for Standard Drives with External Contactors

MP_0ut_Cho MP_Out_Chi Power Supply for
Outputs 14 and 24
14 24 13
K1 kel ] +24V DC
GND

A Motion Power Out fault (MP Out Flt) occurs if the unit detects an error on
either channel of the dual-channel output. An MP Out Flt places the safety relay
in the safe state. The fault is latches until a power cycle.

For more information on faults, see Troubleshoot the MSR57P Safety Relay on
page 143.

Diagnostic Outputs
These signals are diagnostic status signals and are not safety signals.
Fault_Status Output

You can use the Fault_Status output to signal that the speed monitoring safety
relay detects. The Fault_Status output turns on if a fault occurs.
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The Fault_Status output turns off by a successful reset to initiate safe speed
monitoring.

Stop_Command Output

This signal is off when the MSR57P safety relay is in the safe state.

The Stop_Command output turns off at the start of the Stop Delay [Max Stop
Time] when the safety relay executes the configured Safe Stop type and the
Stop Monitoring Delay [Stop Mon Delay], if configured, expires.

A successful reset to initiate safe speed monitoring turns on the
Stop_Command output.

The Stop_Command output typically connects to the drive or standard PLC
input card to request motion to stop. You can also use the Stop_Command
output to signal a PLC or drive that the configured Stop Delay [Max Stop Time]
has begun.

SLS_Command Output

The SLS_Command output is used to signal that Safely-limited Speed
monitoring operation has been requested.

The SLS_Command is always off when Safely-limited Speed monitoring is not
configured or the operating mode is Disabled.

System Status SLS_Command State
The safety relay is in the safe state. OFF

Safely-limited Speed monitoring is configured but inactive (SLS_In is OFF

closed).

A Safely-limited Speed Monitoring Delay [LimSpd Mon Delay]is in progress. [ON

Safely-limited Speed monitoring is active (SLS_In is open). ON

The configured Safe Stop type is initiated. Hold Last State
Standstill speed is reached at the end of a Safe Stop. OFF

A successful Safe Stop reset turns on the SLS_Command output to initiate
active Safely-limited Speed monitoring or to initiate a Safely-limited Speed
Monitoring Delay [LimSpd Mon Delay].

This output typically connects to the drive or standard PLC input card to
request a reduction in the speed of a machine.

SLS_Status Output

The SLS_Status output is on when Safely-limited Speed monitoring is active
and the Safely-limited Speed Monitoring Delay [LimSpd Mon Delay], if
configured, expires.
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Notes:
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Introduction

Cascaded Configuration

Safety Mode

Reset Type

General Safety Relay and Feedback Monitoring
Configuration

This chapter describes the general and feedback configuration settings that
must be configured to operate the MSR57P Speed Monitoring Safety Relay.

You can use the safety relay in single-axis or multi-axis applications. The
P20 [Cascaded Config] parameter indicates the safety relay’s location in the
system: Single Unit (Single), Cascaded First Unit (Multi First), Cascaded
Middle Unit (Multi Mid), or Cascaded Last Unit (Multi Last). Single unit and
cascaded first safety relays are system masters.

See Slave Modes for Multi-axis Cascaded Systems on page 95 for more
information on cascaded configurations.

You can configure the safety relay to operate in one of 11 user-selectable safety
modes, which are based on combinations of the safety functions the safety
relay supports. The modes, except for Disabled, are described in detail in the
following chapters of this manual.

For These Modes See
Master, Safe Stop (Safe Stop) Safe Stop and Safe Stop with Door
Master, Safe Stop with Door Monitoring (Safe Stop DM) Monitoring Modes on page 67

Master, Safely-limited Speed (Lim Speed)
Master, Safely-limited Speed with Door Monitoring

(Lim Speed DM)

Master, Safely-limited Speed with Enabling Switch Control Safely-limited Speed (SLS) Modes on
(Lim Speed ES) page 79

Master, Safely-limited Speed with Door Monitor and Enabling Switch

(LimSpd DM ES)

Master, Safely-limited Speed Status Only (Lim Spd Stat)
Slave, Safe Stop (Slv Safe Stp) o
Slave, Safely-limited Speed (Sv Lim Spd) Slave Hodes for Huli-axis Cascaed
Slave, Safely-limited Speed Status Only (Slv Spd Stat)

You can configure the reset type as automatic, manual, or manual monitored.
The default is manual monitored. The configured reset type applies to both
Safe Stop and Safely-limited Speed resets.

IMPORTANT Reset input does not require wiring for automatic reset configurations.

See Safe Stop Reset on page 71, SS Reset on page 77, Safely-limited Speed Reset
on page 80, Safely-limited Speed Reset on page 83, and Safe Stop Reset (SS
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Reset Qualification

Overspeed Response Time

Reset) and Safely-limited Speed Reset (SLS Reset) on page 85 for details on
how the reset type affects Safe Stop and Safely-limited Speed operation.

machine operation, you must configure the other speed monitoring functions
to detect and help prevent dangerous motion.

ATTENTION: The Safe Stop reset does not provide safety-related restart
according to EN 60204-1. External measures must perform the restart if an
automatic restart can result in a hazardous situation. You are responsible for

ATTENTION: For all types of reset (automatic, manual, or manual monitored),
A if a reset of the Safe Stop or Safely-limited Speed functions can result in
determining whether automatic restart can pose a hazard.

You can configure reset qualifications for Safe Stop resets. If the reset
qualification is configured, the MSR57P safety relay checks the feedback path
to verify that the path is a closed circuit before the reset can occur.

The P23 [Reset Loop] parameter indicates whether the reset loop input (RL_In)
is used to qualify a successful Safe Stop reset. If the P23 [Reset Loop]
parameter equals ‘qualified’ by RL_In, the RL_in input must be on (closed) if
the motion power output (MP_Out) is in the off state. If the RL_In is off (open
circuit) when the MP_Out output is off, an RL fault is detected. An RL faultis a
Stop Category fault, which helps prevent the reset from succeeding.

If the MP_Out output is on, the RL_In input is not required for qualification.

IMPORTANT Reset qualification applies only to Safe Stop reset and not to
Safely-limited Speed reset.

The P24 [OverSpd Response] parameter setting determines the maximum
reaction time from an overspeed event to the initiation of the configured Safe
Stop type. The safety reaction time from an overspeed event that triggers a
Safe Stop type, to the actual initiation of that Safe Stop type, is equal to the
value of the P24 [OverSpd Response] parameter. The configurable options are
42, 48, 60, 84, 132, 228, and 420 ms.

The P24 [OverSpd Response] parameter setting also determines the achievable
speed resolution. The overspeed response time and the encoder resolution
both affect the speed resolution accuracy, see Table 11...Table 20 on page 59.

Speed Resolution Accuracy for Rotary Systems

Table 11 - Encoder Resolution 16 Lines/Rev

Overspeed Response Time Speed Resolution Accuracy (RPM)

(OverSpd Response) Speed (RPM)

Setting 1 10 100 1000 10000  |100,000
42 156.253 156.283 156.583 159.583 189.583 489.583
48 78.127 78.142 78.292 79.792 94.792 244792
60 39.063 39.07M 39.146 39.896 47,396 122.396
84 19.532 19.535 19.573 19.948 23.698 61.198
132 9.766 9.768 9.786 9.974 11.849 30.599
228 4,883 4,884 4,893 4,987 5.924 15.299
420 2.44] 2.442 2.447 2.493 2.962 7.650
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Table 12 - Encoder Resolution 128 Lines/Rev

Overspeed Response Time Speed Resolution Accuracy (RPM)

(OverSpd Response) Speed (RPM)

Setting 1 10 100 1000 10,000 93,750
42 19.535 19.565 19.865 22.865 52.865 332,031
48 9.767 9.782 9.932 432 26.432 166.016
60 4,884 4891 4,966 5716 13.216 83.008
84 2442 2446 2.483 2.858 6.608 41504

132 1221 1223 1262 1429 3.304 20752
228 0.610 0.1 0.621 0715 1652 10.376

420 0.305 0.306 0.310 0.357 0.826 5,188

Table 13 - Encoder Resolution 1000 Lines/Rev

Overspeed Response Time Speed Resolution Accuracy (RPM)

(OverSpd Response) Speed (RPM)

Setting 1 10 100 1000 10,000 12,000
42 2503 2533 2833 5.833 35.833 42,500
48 1252 1267 1417 2917 17.917 21250
60 0.626 0.633 0.708 1458 8.958 10.625
84 0313 0.317 0.354 0.729 4479 5.313
132 0.156 0158 0177 0.365 2240 2656
228 0.078 0079 0.089 0182 1120 1328
420 0.039 0.040 0.044 0.091 0.560 0.664

Table 14 - Encoder Resolution 1024 Lines/Rev

Overspeed Response Time Speed Resolution Accuracy (RPM)

(OverSpd Response) Speed (RPM)

Setting 1 10 100 1000 10,000 171875
42 2445 2475 2775 5.775 35.775 41504
48 1222 1237 1.387 2.887 17.887 20752
60 0.61 0.619 0.694 T 8.944 10.376
84 0.306 0.309 0.347 0722 4472 5.188
132 0153 0.155 0.173 0.361 2236 2504
228 0.076 0077 0.087 0180 1718 1297
420 0.038 0.039 0.043 0.090 0.559 0.648

Table 15 - Encoder Resolution 3000 Lines/Rev

Overspeed Response Time Speed Resolution Accuracy (RPM)

(qurSpd Response) Speed (RPM)

Setting 1 10 100 1000 4000
42 0.837 0.867 1.167 4167 14167
48 0.418 0.433 0.583 2.083 7.083
60 0.209 0.217 0.292 1042 3.542
84 0.105 0.108 0.146 0.521 17N
132 0.052 0.054 0.073 0.260 0.885
228 0.026 0.027 0.036 0.130 0.443
420 0.013 0.014 0.018 0.065 0.221
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Table 16 - Encoder Resolution 5000 Lines/Rev

Overspeed Response Time Speed Resolution Accuracy (RPM)

(OverSpd Response) Speed (RPM)

Setting 1 10 100 1000 2400
42 0.503 0.533 0.833 3.833 8.500
48 0.252 0.267 0.417 1917 4.250
60 0.126 0.133 0.208 0.958 2125
84 0.063 0.067 0.104 0.479 1.063
132 0.031 0.033 0.052 0.240 0.531
228 0.016 0.017 0.026 0120 0.266
420 0.008 0.008 0.013 0.060 0.133
Speed Resolution Accuracy for Linear Systems

Table 17 - Encoder Resolution 500 Lines/mm

Overspeed Response Speed Resolution Accuracy (lines/mm)

Time (OverSpd Speed (mm/s)

Response) Setting 19 g 01 1 10 100 400
42 0.083 0.084 0.087 on7 0.417 1.417
48 0.042 0.042 0.043 0.058 0.208 0.708
60 0.0271 0.021 0.022 0.029 0.104 0.354
84 0.010 0.010 0.0m 0.015 0.052 0177
132 0.005 0.005 0.005 0.007 0.026 0.089
228 0.003 0.003 0.003 0.004 0.013 0.044
420 0.001 0.001 0.001 0.002 0.007 0.022
Table 18 - Encoder Resolution 1000 Lines/mm

Overspeed Response Speed Resolution Accuracy (lines/mm)

Time (OverSpd Speed (mm/s)

Response) Setting 19 g 01 1 10 100 200
42 0.042 0.042 0.045 0.075 0.375 0.708
48 0.021 0.021 0.023 0.038 0.188 0.354
60 0.010 0.01m 0.01 0.019 0.094 0177
84 0.005 0.005 0.006 0.009 0.047 0.089
132 0.003 0.003 0.003 0.005 0.023 0.044
228 0.001 0.001 0.001 0.002 0.012 0.022
420 0.001 0.001 0.001 0.001 0.006 0.0m
Table 19 - Encoder Resolution 5000 Lines/mm

Overspeed Response Speed Resolution Accuracy (lines/mm)

Time (OverSpd Speed (mm/s)

Response) Setting 0.01 01 1 10 %0

42 0.008367 0.008667 0.011667 0.041667 0.141667
48 0.004183 0.004333 0.005833 0.020833 0.070833
60 0.002092 0.002167 0.002917 0.010417 0.035417
84 0.001046 0.001083 0.001458 0.005208 0.017708
132 0.000523 0.000542 0.000729 0.002604 0.008854
228 0.000261 0.00027 0.000365 0.001302 0.004427
420 0.000131 0.000135 0.000182 0.000651 0.002214
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Language Code

Speed Resolution =
(RPM)

Table 20 - Encoder Resolution 20,000 Lines/mm

Overspeed Response Speed Resolution Accuracy (lines/mm)

Time (OverSpd Speed (mm/s)

Response) Setting 001 o1 1 10

42 0.002117 0.002417 0.005417 0.035417

48 0.001058 0.0m208 0.002708 0.017708

60 0.000529 0.000604 0.001354 0.008854
84 0.000265 0.000302 0.000677 0.004427
132 0.000132 0.000151 0.000339 0.002214
228 0.000066 0.000076 0.000169 0.00m07

420 0.000033 0.000038 0.000085 0.000553

For example, an encoder resolution of 128 and overspeed response time of
42 ms results in a speed resolution accuracy of +19.865 RPM, if your Safe
Maximum Speed is configured for 100.0 RPM. An SMS Speed fault can occur
when encoder 1 is at 80.135 RPM. However, the SMS Speed fault cannot occur
until encoder 1 reaches 119.865 RPM.

80.135 100 119.865

] No Trip
[ CanTrip
[ Trip Zone

RPM

If your encoder resolution is not listed in the previous tables, use the following
equations.

For rotary systems, the conversion from Overspeed Response Time
[OverSpd Response] to speed resolution in revolutions per minute is:

15000 . Speed (RPM) x 0.02
(OverSpd Response - 36) x Feedback Resolution (OverSpd Response - 36)

For linear systems, the conversion from Overspeed Response Time [OverSpd
Response] to mm/s is:

250 . Speed (RPM) x 0.02
(OverSpd Response - 36) x Feedback Resolution (OverSpd Response - 36)

Speed Resolution =
(mm/s)

You can configure the safety relay for any one of seven language options:
English, French, Spanish, Italian, German, Portuguese, and Dutch.
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Max Display Speed

The configuration tool, HIM, or software, can display a speed value that is

based on the output speed of encoder 1 [Fbk 1 Speed]. Use the P26 [Max Display
Spd] parameter to determine the scaling for the display.

General Parameter List

Feedback

-1800.0

1800.0

RPM
0.0

Set these parameters to configure general safety relay operation.

Parameter Description Setting
Defines whether the safety Default: 0= Single Unit (Single)
] relay is one unit 0r_|f it 0 = Single Unit (Single)
20 | Cascaded Config | occupies a first, middle, or last Ontions: 1= Cascaded First Unit (Multi First)
position in a multi-axis PUons: 5 - Cascaded Middle Unit (Muli Mid)
cascaded system. 3 =Cascaded Last Unit (Multi Last)
Default: 1= Master, Safe Stop (Safe Stop)
0 = Disabled
1= Master, Safe Stop (Safe Stop)
2 = Master, Safe Stop with Door Monitoring
(Safe Stop DM)
3 = Master, Safely-limited Speed (Lim Speed)
4= Master, Safely-limited Speed with
Defines the primary operating Door Monitoring (Lim Speed DM)
21 |SafetyMode  |mode of the speed monitoring | 5= Master, Safely-limited Speed with
safety functions. Options: ~ Enabling Switch Control (Lim Speed ES)
6 = Master, Safely-limited Speed with Door
Monitor and Enabling Switch (LimSpd DM ES)
7 = Master, Safely-limited Speed Status Only
(Lim Spd Stat)
8 = Slave, Safe Stop (Slv Safe Stp)
9 = Slave, Safely-limited Speed (Slv Lim Spd)
10 = Slave, Safely-limited Speed Status Only
(Slv Spd Stat)
Default: 2 =Manual Monitored (Monitored)
Defines the type of reset that 0 = Automatic
22 |Reset Type is used by the safety relay. Options: 1= Manual
2 = Manual Monitored (Monitored)
Defines whether the Reset Default: 0 = Always qualified (Disable)
23 |Reset Loop Loopinput (RL_In)inputisused | 0 = Always qualified (Disable)
to qualify a Safe Stop reset. | OPHONS: 7 gy icied by RL_In (Enable)
Default: 0=42ms
0=42ms
) . 1=48 ms
9z, |OverSpd Configuration for the feedback 2=60ms
Response interface sample rate. Options: 3=84ms
4=132ms
5=228ms
6=420ms

60
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Feedback Monitoring

Parameter Description Setting
Default: 0= English
0= English
1=French
2=Spanish
Determines the language of § = Italian
25 |Language Code : . 4 = German
th ter display. .
€ parameter aisplay UptmnS. 5 = Reserved
6 = Portuguese
7=Reserved
8 = Reserved
9 =Dutch
Determines scaling for P33 Default: 1800
26 |Max Display Spd |[Fbk 1Speed] process displa
Paysp Lalue. peedlp Py Range: 1..65,535 rpm or mm/s

The P27 [Fbk Mode] parameter defines whether the feedback monitoring
devices are configured as one encoder or as dual encoders. When two encoders
are used, the P27 [Fbk Mode] parameter also defines the type of discrepancy
checks that are performed between the two encoders.

IMPORTANT Both feedback devices must be encoders.

Choose the type of feedback device, either sine/cosine or incremental for
encoder 1 by using the P28 [Fbk 1 Type] parameter. You also choose the
feedback type, resolution, and polarity of both encoders.

Configure the feedback type as rotary or linear by using the [Fbk x Units]
parameter. Configure the resolution in lines per revolution or lines per
millimeter by using the [Fbk x Resolution] parameter. In these parameter
names, the x is ‘1 for encoder 1 and 2’ for encoder 2.

For dual encoder configurations, the resolution of the first encoder can differ
from the resolution of the second encoder. After discrepancy tests pass, the
speed, relative position, and direction that is used by the safety relay are based
on encoder 1.

IMPORTANT The resolution of encoder 1 must always be equal to or higher than the
resolution of encoder 2.

Feedback Polarity

Configure the direction of polarity to be the same as the encoder, or reversed,
by using the P30 [Fbk 1Polarity] parameter. The safety relay defines the normal
positive direction for encoders as A leads B. To use encoders where B leads A,
enter 1 for the P30 [Fbk 1 Polarity] parameter. Set the P35 [Fbk 2 Polarity]
pararéleter so that the resulting speed direction is of the same polarity as
encoder 1.

Single Encoder

If the P27 [Fbk Mode] parameter is set to one encoder, the single encoder input
is processed redundantly and crosschecked in a 1002 architecture. The speed,
direction, and stopped status are derived from the single encoder by the 1002
architecture.
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Dual Encoders

If the P27 [Fbk Mode] parameter is set to two encoders, each encoder input is
processed by one channel and crosschecked in a 1002 architecture.
Discrepancy checks are performed between the two encoders. After the
discrepancy checks pass, the speed, direction, and stopped status are derived
from encoder 1.

IMPORTANT  All monitoring functions are based on the speed of encoder 1. The
encoder 2 signal is used for fault diagnostics.

The following parameters affect speed and direction checks:
« Dual Feedback Speed Ratio, P39 [Fbk Speed Ratio]
« Dual Feedback Position Tolerance, P41 [Fbk Pos Tol]
« Dual Feedback Speed Discrepancy Tolerance, P40 [Fbk Speed Tol]

Dual Feedback Speed Ratio

The dual feedback speed ratio, P39 [Fbk Speed Ratio], parameter defines the
ratio of the expected speed of encoder 2, divided by the expected speed of
encoder 1. This parameter configures the anticipated gearing between
encoder 1 and encoder 2.

If P27 [Fbk Mode] equals o (one encoder), the only legal value for
P39 [Fbk Speed Ratio] parameter is 0.0.

If P27 [Fbk Mode] is greater than o, the range of legal values for P39 [Fbk
Speed Ratio] is from 0.0001...10,000.0.

For example, if the speed of encoder 2 is expected to be 1000 revolutions per
second, while the speed of encoder 1 is expected to be 100 revolutions per
second, then the P39 [Fbk Speed Ratio] must be configured as 10.0.

The units that are used to measure encoder speed could be either rotary (rev)
or linear (mm). Any combination of rotary and linear units for the two
encoders is allowed.

Dual Feedback Position Discrepancy Tolerance

The dual feedback position discrepancy tolerance, P41 [Fbk Pos Tol] parameter
defines the cumulative position discrepancy that is tolerated between
encoder 1and encoder 2. The position discrepancy is defined as position
change relative to encoder 1.

IMPORTANT The relative position discrepancy difference is reset to zero at each
Safe Stop reset.

Discrepancy checks are performed only while the Feedback mode [Fbk Mode]
is equal to one of the values in Table 21.

Table 21 - Feedback Mode Parameter Setting

Feedback Mode, P27 [Fbk Mode] Parameter Setting
1 Dual encoder with speed and position discrepancy checks
3 Dual encoder with position discrepancy checks
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Table 22 defines the legal values for each Feedback mode value.
Table 22 - Feedback Mode Values

Dual Feedback Position Discrepancy Tolerance, P41
Feedback Mode, P27 [Fbk Mode] Values [Fbk Pos Tol] Legal Values
0 |One encoder 0
1 |Dual encoder with speed and position 1...65,535 in degrees (rotary encoders) or mm (linear
discrepancy encoders) relative to the resolution of encoder 1
2 |Dual encoder with speed discrepancy checks |0
3 Dual encoder with position discrepancy 1...65,535 in degrees (rotary encoders) or mm (linear
checks encoders) relative to the resolution of encoder 1

If an illegal value is detected, an Invalid Configuration fault occurs and the
safety relay remains in the safe state.

IMPORTANT  When setting discrepancy tolerances, a high gear ratio configuration
between encoder 1and encoder 2 results in a small movement of
encoder 2, which translates into a large movement from the encoder 1
perspective. This configuration can lead to unexpected dual feedback
position faults.

Dual Feedback Speed Discrepancy Tolerance

The dual feedback speed discrepancy tolerance, P40 [Fbk Speed Tol],
parameter defines the discrepancy that is tolerated for a difference in speed
between encoder 1 and encoder 2. This speed is relative to encoder 1. These
discrepancy checks are performed only while the Feedback mode is equal to
one of the values in Table 23.

Table 23 - Feedback Mode Parameter Setting

Feedback Mode, P27 [Fbk Mode] Parameter Setting
1 Dual encoder with speed and position
2 Dual encoder with speed discrepancy checks

For rotary systems, the value is specified in revolutions per minute. For linear
systems, the value is specified in mm per second.

Table 24 - Feedback Mode Values

Feedback Mode, P27 [Fbk Mode] Values Dual Feedback Speed Discrepancy Tolerance, P40 [Fbk
Speed Tol]

0 One encoder 0

1 Dual encoder with speed and position  |0.1...6553.5 in rev/min (rotary encoders) or mm/s (linear
discrepancy checks encoders)

9 Dual encoder with speed discrepancy  |0.1...6553.5 in rev/min (rotary encoders) or mm/s (linear
checks encoders)

3 Dual encoder with position discrepancy 0
checks

If an illegal value is detected, an Invalid Configuration fault occurs and the
safety relay remains in the safe state.
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Feedback Voltage Monitor Range

Use the P32 [Fbk 1 Volt Mon] and P37 [Fbk 2 Volt Mon] parameters to set the
feedback voltage monitoring range. The monitoring ranges help define the
trip zone for encoder 1 and encoder 2, respectively.

Hon Seting |° 9 2 i
Range 45.55V 1.92v n..14v 1.5...15V
Trip Zone <45V <N <V <15V
The encoder must be specified Can Trip 45..4.75V 1. 14V T..1.6V 1.5..12.25V
to operate across the complete No Trip 475.5.25V  |T4.M4V 1.6...13.3V 12.25..04.75V
range or larger. Can Trip 5.25..5.5V M.4..12.0V 13.3..4.0V 14.75..15.5V
Trip Zone >5.5V >12.0V >14.0V >15.5V

The power supply must stay within the no trip range.

Feedback Fault

The allowable frequency of feedback input signals is limited. The safety relay
monitors feedback signals whenever the safety relay configuration is valid and
the safety mode is not configured as Disabled.

Encoder Type Maximum Frequency
Sine/cosine <100 kHz
Incremental <200 kHz

If the feedback signals indicate greater than or equal to the maximum value, a
Feedback_x fault (Safe State fault) occurs.
(x equals 1 or 2, depending on which encoder has the fault.)

Diagnostics are performed on the encoder input signals. If the encoder
diagnostic tests fail, a Feedback_x fault (Safe State fault) occurs.

Rockwell Automation Publication 440R-UMO04C-EN-P - October 2021



Chapter 5

General Safety Relay and Feedback Monitoring Configuration

Feedback Parameter List

Set these perimeters to define the type of feedback used by the safety relay.

Feedback Parameters
Parameter Description Setting
Default: |0 =1encoder (Single Fbk)
Selects the number of encoders and the type of 0="1encoder (Single Fbk)
27 |Fbk Mode discresanc gheckrs. s » .. |1=2encoders (Dual S/P Chk)
pancy Options :
" |2=2encoders speed discrepancy checks (Dual Spd Chk)
3 =2 encoders position discrepancy checks (Dual Pos Chk)
Default: ~ 1=TTL (Incremental)
28 |Fbk1Type Selects the type of feedback for encoder 1. . 0=Sine/cosine
Options: 7.2 TTL (Incremental)
Default: ~ 0=Rotary(Rev)
29 | Fbk1Units Selects linear or rotary feedback for encoder 1. . 0=Rotary(Rev)
Options: 7.2 Linear (mm)
Default: 0= Same as encoder (Normal)
30 |Fbk1Polarity Defines the direction polarity for encoder 1. Ontions: 0= Same as encoder (Normal)
ptions: 1~ peversed
Default: 1024
31 |Fbk1Resoluti Counts/Revolution. 1..65,535 pulses/revolution or pulses/mm
esotion ountsfrevoltion Range: based on rotary or linear configuration. P29 [Fbk 1 Units] parameter
defines the configuration.
Default: 0 = Voltage not monitored
[5] = \51\(;Ita] e/not monitored
32 | Fbk 1Volt Mon Encoder 1voltage to be monitored. =5V +10%
g Options: ~ 9=7.12V
12=1.14V
14 =15.15.5V
) -214,748,364.8..214,748,364.7 rpm or mm/s .
33 |Fbk1Speed m Displays the output speed of encoder 1. Range: based on rotary or linear configuration. P29 [Fbk 1Units] parameter
defines the configuration
Default: 0 = Rotary (Rev)
. Selects rotary or linear feedback system for
34 |Fbk 2 Units -
der 2. -« 0=Rotary(Rev)
encoder Options: .- Lineary(mm)
Default: 0= Same as encoder (Normal)
35 | Fbk 2 Polarity Defines the direction polarity for encoder 2. Ootions: 0= Same as encoder (Normal)
ptions: 1~ Reversed
Default: 0
36 |Fbk 2 Resolution | Counts/Revolution. 0..85,535 pulses/revolution o pulses/mm ,
Range: based on rotary or linear configuration. P34 [Fbk 2 Units] parameter
defines the configuration.
Default: 0 = Voltage not monitored
0 = Voltage not monitored
37 |Fbk 2 Vot Mon Encoder 2 voltage to be monitored. ) 5=5V+10%
Options: ~ 9=7.12V
12=1.14V
14 =15.15.5V
38 |Fbk 2 Speed Ul Displays the output speed of encoder 2. Range: -214,748,364.8...214,748,364.7 rpm or mm/s
Dual Feedback Speed Ratio. Default: 0.0000
Defines the ratio of the expected speed of
39 | Fbk Speed Ratio encoger]Z divided by the expected speed of 0.0001..10,000.0 ‘ o .
encoder _ Range: ratio that is based on rotary or linear configuration. P29 [Fbk 1Units]
Not valid when P27 [Fbk Mode] =0 parameter defines the configuration.
(1encoder).
. Default: 0
Dual Feedback Speed Discrepancy Tolerance.
40 | Fbk Speed Tol Acceptable difference in speed between [Fbk 1 0.6553.5 rpmormm/s - .
Speed] and [Fbk 2 Speed]. Range: units are based on rotary or linear configuration. P29 [Fbk 1 Units]
parameter defines the configuration.
Default: 0
Acceptable difference in position between 0..65,535 d
41 |Fbk Pos Tol -0, g or mm
S encoder 1and encoder 2. Range: units are based on rotary or linear configuration. P29 [Fbk 1 Units]
parameter defines the configuration.
(1) Read-only.
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Notes:
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Introduction

Safe Stop Mode

Safe Stop and Safe Stop with Door Monitoring
Modes

This chapter describes the Safe Stop modes of safety operation and provides a
list of configuration parameters and wiring examples for each Safe Stop mode.

When properly configured for Safe Stop, the safety relay monitors the Safe
Stop input (SS_In) and initiates the configured Safe Stop type upon
deactivation of the input. The Safe Stop type is configurable as either Safe
Torque Off with or without standstill checking, Safe Stop 1, or Safe Stop 2. The
safety relay recognizes motion as stopped when the encoder 1 feedback signals
indicate that the system has reached the configured standstill speed. Once
standstill speed is reached, the Door Control output (DC_Out) sets to unlock.

You can also configure both the Stop Delay [Max Stop Time] and an optional
Stop Monitoring Delay [Stop Mon Delay]. Stop Delay [Max Stop Time] is the
period during which deceleration occurs after a Safe Stop is initiated. Stop
Monitoring Delay [Stop Mon Delay] is a delay between the action that requests
the Safe Stop and the initiation of the configured Safe Stop type. A Stop
Monitoring Delay can be configured only for Safe Stop 1 or Safe Stop 2.

When properly configured for Safe Stop mode, the safety relay also monitors
for faults and initiates the appropriate reaction. If the fault is a Safe State fault,
the safety relay enters the safe state. If the fault is a Stop Category fault, the
safety relay initiates the configured Safe Stop type.

Safe Stop Types

Use the P45 [Safe Stop Type] parameter to configure the type of stop that the
system executes when a Safe Stop is initiated. A transition of the SS_In input
from on to off or the occurrence of a Stop Category fault can initiate a Safe
Stop 1.

While the safety relay executes the configured Safe Stop type, it continues to
monitor the system. If the safety relay detects a Stop Category fault, the safety
relay sets the outputs to a faulted state, but allows for the door control logic to
set to unlock, if the feedback signals indicate that the configured standstill
speed is reached.

Safe Torque Off with Standstill Checking

This Safe Stop type lets you access the hazardous area immediately after
motion is detected as stopped, rather than waiting until a specific time has
elapsed.
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When Safe Torque Off with Standstill Checking is initiated, power is removed
from the Motion Power output (MP_Out) immediately and the configured
Stop Delay [Max Stop Time] begins. If the configured standstill speed is
detected anytime after the Safe Stop is initiated and before the end of the
configured Stop Delay [Max Stop Time], door control logic sets to unlock.

If the standstill speed is not detected by the end of the configured Stop Delay
[Max Stop Time], a Stop Speed fault occurs and the door control logic remains
set to lock until standstill speed is detected. A Stop Speed fault removes power
from the Motion Power output (MP_Out) immediately.

Timing Diagram for Safe Torque Off with Standstill Checking

Stop Request Door Control Output
1 ' Unlock

- p
IStop Delay I /

|
“’\/’/V\N Safe Torque Off Active

Standstill Speel e — — — — — — — —

Speed

SS_In Input

SS_Out Output

MP_Out Output

Stop_Command Output

DC_Out Output [
(1) DC_Out output shown configured as Power to Release. See Door Control on page 72.

Safe Stop 1and Safe Stop 2

When a transition of the SS_In input from on to off initiates Safe Stop 1 or 2,
the safety relay does not initiate the configured Stop Delay [Max Stop Time]
until after the optional Stop Monitoring Delay [Stop Mon Delay] expires,
unless a Stop Category fault occurs during the stop monitoring delay.

When a Stop Category fault initiates Safe Stop 1 or 2, the Stop Delay
[Max Stop Time] begins immediately, regardless of whether a Stop Monitoring
Delay [Stop Mon Delay] is configured.

Deceleration monitoring takes place during the Stop Delay [Max Stop Timel].
These three configurable parameters define the deceleration profile that is
used.

« Deceleration Reference Speed, P50 [Decel Ref Speed]

« Deceleration Tolerance, P51 [Stop Decel Tol]

« Stop Delay, P47 [Max Stop Time]
If standstill speed is detected anytime after the Safe Stop is initiated and
before the Stop Delay [Max Stop Time] expires, door control logic sets to
unlock.

If the standstill speed is not detected by the end of the configured Stop Delay
[Max Stop Time], a Stop Speed fault occurs.

For Safe Stop 1, power is removed from the Motion Power output (MP_Out)
when standstill speed is reached. For Safe Stop 2, power is not removed.
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Timing Diagram for Safe Stop 1

Stop Request
I Stop Monitoring Delay Deceleration
Stop Delay ! Tolerance
|
S Safe Torque Off
I Sso Active
I | . |
- 4‘*\
g I | AN |
sandstil ) _ _ _ _ _ _ _ *_____l__ S L
Speed 1 ] > Time
$S_In Signal [
$5_0ut Signal |
Wp_OutSignal |
Stop_Command Signal |~ Tttt
oc_out Output” — o — .
(1) DC_Out Output shown configured as Power to Release. See Door Control on page 72.
Timing Diagram for Safe Stop 2
Stop
Request
I Stop Monitoring Delay Deceleration
Stop Delay I Tolerance

Standstill Position and
Standstill Speed

- Monitoring
8
&
Standstill
Speed — 5 Time
L
SS_In Input

SS_0ut Output

MP_Out Output

Stop_Command Output

DC_Out Output 0 |

(1) DC_Out output shown configured as Power to Release. See Door Control on page 72.

Safe Torque Off without Standstill Checking

When Safe Torque Off without standstill checking is initiated, motion power is
removed immediately and the configured Stop Delay [Max Stop Time] begins.
Door control logic is set to unlock when the Stop Delay [Max Stop Time]
expires, regardless of speed.
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Timing Diagram for Safe Torque Off without Standstill Checking

Stop

Request Door Control Qutput
| Unlock
| Safe Torque Off
I'Stop Delay / Active

Speed

SS_Inlnput e e eee -

N S

MP_Out Output

Stop_Command Output

DC_Out Output [

(1) DC_Out output shown configured as Power to Release. See Door Control on page 72.

Q All stop types require a connected encoder.

Standstill Speed and Position Tolerance

For Safe Stop types that include standstill checking, you set the standstill speed
and standstill position tolerance.

IMPORTANT  The P48 [Standstill Speed] and P49 [Standstill Pos] parameters are not
used for Safe Torque Off without standstill checking configurations. Set
these parameters to zero.

Standstill speed is used to declare motion as stopped. The system is at
standstill when the speed detected is less than or equal to the configured
standstill speed. The P48 [Standstill Speed] parameter defines the speed limit
before the safety relay determines standstill is reached and the door control
logic sets to unlock.

IMPORTANT  Standstill detection relies on the encoder 1signal. The encoder 2 signal
is used for fault diagnostics.

The P49 [Standstill Pos] parameter defines the position limit in encoder 1 units
that is tolerated after standstill is reached. If the position changes by more
than the amount specified by the standstill position tolerance, a Motion After
Stopped fault occurs after standstill is reached and the door unlocks. This type
of fault causes the MSR57P safety relay to enter the safe state.

The time required to verify that the standstill speed is reached can be
considerable when a small standstill speed is configured and the encoder
resolution of encoder 1 is low.

« For rotary systems, the time (in seconds) exceeds
15 / [Standstill Speed (RPM) x Encoder 1 Resolution].

« Forlinear systems, the time (in seconds) exceeds
0.25 / [Standstill Speed (mm/s) x Encoder 1 Resolution].
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Deceleration Monitoring

Deceleration monitoring takes place during the configured Stop Delay

[Max Stop Time], when the Safe Stop type is configured as Safe Stop 1 or Safe
Stop 2. The deceleration start speed is captured at the beginning of the

Stop Delay [Max Stop Time] and used to calculate the deceleration profile.

These parameters define the deceleration profile.
« Deceleration Reference Speed, P50 [Decel Ref Speed]
« Deceleration Tolerance, P51 [Stop Decel Tol]
« Stop Delay, P47 [Max Stop Time]

The deceleration reference speed is relative to encoder 1. The
P51 [Stop Decel Tol] parameter defines the percentage of the deceleration
reference speed that is tolerated above the calculated deceleration profile.

Deceleration Monitoring
Stop Request

' A
: (Av) = Deceleration Tolerance % X :

Deceleration Ref Speed
Actual speed measured at the start of the ———g |/ ereleration felerence >pee (]
Stop Delay [Max Stop Time]. ' 0
0 0
0 0
(] ]
H I !
= '
(] ]
Standstil Speed U — 0

—-

To account for system overshoot and drive delay, choose Av and set P50

Q [Decel Ref Speed] to the highest normal operating speed to calculate the
deceleration tolerance. Remember that P51[Stop Decel Tol] parameter is a
percentage.

When deceleration monitoring is being performed, the speed limit that is
monitored during the Stop Delay [Max Stop Time] must be less than the
Deceleration Monitoring value, or a Deceleration fault occurs. A Deceleration
fault places outputs in the faulted state, but allows the door unlock when the
feedback signals indicate that standstill speed is reached.

Safe Stop Reset

The Safe Stop Reset (SS Reset) is a reset from the safe state or from a stopping
condition to actively monitoring motion. The reset is successful if the SS_In
input is on, no faults are present, and, if reset qualification (P23 [Reset Loop])
is configured, the qualification is met.

if areset of the Safe Stop or Safely-limited Speed functions can result in
machine operation, you must configure the other speed monitoring functions
to detect and help prevent dangerous motion.

2 ATTENTION: For all types of reset (automatic, manual, or manual monitored),

according to EN 60204-1. External measures must perform the restart if an
automatic restart can result in a hazardous situation. You are responsible for

2 ATTENTION: The Safe Stop reset does not provide safety-related restart
determining whether automatic restart can pose a hazard.
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When an SS reset is requested, all diagnostic tests that can be performed
before outputs energize are performed before a successful SS reset. If a
diagnostic test can be performed only when outputs are energized, the test is
performed immediately following the SS reset.

IMPORTANT An SSreset is not attempted if the ‘wait no stop’ attribute is set (1),
which indicates that the HIM stop button is or a stop command is issued
from DriveExecutive™ or DriveExplorer™ software.

The ‘wait no stop' attribute is bit 26 of the P68 [Guard Status]
parameter.

IMPORTANT An SSreset is not attempted if the Wait SS Cyc attribute is set (1), which
indicates that an error occurred.

The Wait SS Cyc attribute is bit 25 of the P68 [Guard Status] parameter.

Automatic

If the SS reset is configured as automatic, the safety relay always attempts a
reset if it is in the safe state or has initiated a Safe Stop type. The reset attempts
when the SS_In input transitions from off to on or if SS_In is on at power-up.

Manual

If the SS reset is configured as manual, the reset occurs when the SS_In input
is on and the Reset_In input is on.

Manual Monitored

A manual monitored reset requires an off-to-on-to-off transition of the
Reset_In input.

A A

The reset ends if at any time before the close and open of the Reset_In input,
the SS_In input transitions from on to off.

Faults

If a fault occurs, other than an Invalid Configuration fault or an ESM
Monitoring fault, the SS_In input must turn off and on again to reset the Wait
SS Cyc bit before a successful SS reset can occur.

Door Control

The status of door control logic (Lock or Unlock) and the Door Monitor Input
(DM_In), along with the location of the safety relay in the system [Cascaded
Config] and Door Control Output Type [Door Out Type], determine whether
the Door Control output (DC_Out) 1s locked or unlocked during normal
operation.
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When the DC_Out output has no faults, the safety relay is configured for Safe
Stop, and the safety relay is monitoring motion, the door control logic state is
locked. It remains locked while a Safe Stop executes. For all Safe Stop types,
except Safe Torque Off without standstill checking, door control logic sets to
unlock only when standstill speed is reached. If the Safe Stop type is Safe
Torque Off without standstill checking, door control logic sets to unlock when
the Stop Delay [Max Stop Time] is elapsed, regardless of speed.

Configuration

You configure the type of door control for each speed monitoring safety relay
in the system.

Configure Door Control Output Type

P57 [Door Out Type] Settings
DC_Out Stat d Lock Stat
Single and Last Units First and Middle Units it Stats and Lock State
_ . ON = Door is unlocked.
0 = Power to Release Not valid OFF = Door is locked.
- " ON = Door is locked.
1=Power to Lock Not valid OFF = Door is unlocked.
2 = Cascading 2 = Cascading ON = Door is unlocked.
(2 CH Sourcing) (2 CH Sourcing) OFF = Door is locked.

One safety relay or the last safety relay in a cascaded system can be configured
for any door output type setting. For example, choose 2 CH sourcing to
connect to a safety programmable controller input. First or middle safety
relays in a cascaded system must be configured as 2 CH sourcing.

[Door Out Type] =1), the safe state and faulted state is unlocked.

ATTENTION: When the DC_Out output is configured as Power to Lock (P57
A ATTENTION: Make sure that this possibility does not create a hazard.

IMPORTANT  When the DC_Out output is configured for no pulse tests (P74 [Door Out
Mode] =1), the P57 [Door Out Type] setting is Power to Lock, and a reset
is attempted, the DC_Out output is pulsed low for 12 ms. During the
12 ms, the door unlocks.

Effect of Faults

These fault conditions, which affect the integrity of the DC_Out output, force
the DC_Out output to its safe state (off), regardless of the status of door
control logic:

« DC Out fault
« Invalid Configuration fault
« Internal Power Supply or MPU faults

ATTENTION: If a fault occurs after standstill speed is reached, door control
remains unlocked.

For fault conditions where the DC_Out output can maintain its integrity, both
door control logic and the DC_Out output hold last state. If hold last state
cannot be maintained, faults can turn off the DC_Out output.

ATTENTION: If a fault occurs while the door is unlocked, it can remain
unlocked. Verify that this possibility does not create a hazard.
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Safe Stop Parameter List

Lock Monitoring

If lock monitoring is enabled, the Lock Monitoring input (LM_In) must be in
the on state anytime the Door Control output (DC_Out) is in the lock state,
except for the 5 seconds following the transition of the DC_Out output from
the unlocked to the locked state. A Lock Monitoring fault occurs if the LM_In
input is not on during this time. The LM_In input must be off when the DM_In
input transitions from on to off (the door opens).

A Lock Monitoring fault is a Stop Category fault, which initiates the configured

Safe Stop type.

To configure the safety relay for Safe Stop mode, set the parameters that are

listed in Table 25, General Parameter List on page 60, Feedback Parameter List

on page 65.
Table 25 - Safe Stop Parameters
Parameter Description Setting
Defines the primary operating mode of the speed . _
21 |Safety Mode monitoring safety functions. Setting: 1= Safe Stop
Default: 1=Dual-channel equivalent
0 = Not used
1= Dual-channel equivalent (ZN%) )
44 | Safe Stop Input Configuration for Safe Stop input (SS_In). 2= Dual-channel equivalent 3 s (2NC 3 s
pine g pinput( ) Options: 3 = Dual-channel complementary (INC + INO)
4 = Dual-channel complementary 3 s (INC + 1IN0 3 )
5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)
6 = Single channel (INC)
Default: 0 = Safe Torque Off with Standstill Checking (Torque 0ff)
Safe operating stop type selection. Defines the 0 = Safe Torque Off with Standstill Checking (Torque 0ff)
45 | Safe Stop Type type of Safe Stop that is performed if a stop type . 1=Safe Stop 1
condition initiates the Safe Stop function. Options: 2= Safe Stop 2 ) ) )
3 = Safe Torque Off without Standstill Checking
(Trq Off NoChk)
Defines the monitoring delay between the request |Default: 0
for a Safe Stop and the start of the Stop Delay
[Max Stop Time] when an SS_In input ON to OFF
transition initiates the request for a Safe Stop 1or
46 | Stop Mon Delay a Safe Stop 2.
If the Safe Stop type is Safe Torque Off withor | Range: 0..65535s
without Speed Checking, the Stop Monitoring
Delay must be 0 or an Invalid Configuration fault
accurs.
Stop Delay Default: 0
47 |Max Stop Time Defines the maximum stop delay time that is used
when a stop type condition initiates the Safe Stop. | Range: 0..65535s
Defines the speed limit that is used to declare Default: 0.001
48  |Standstill Speed motion as stopped. . . 0.001...65.535 rpm or mm/s
P Not valid for Safe Torque Off without Standstill | Range: based on rotary or linear configuration, which encoder 1 feedback
Checking. configuration P29 [Fbk 1 Units] parameter defines
Standstill Position Window. Default: 10
Defines the position limit in encoder 1degrees or
49 |Standstill Pos mm, which will be tolerated after a Safe Stop 0..85,535 degrees (360° = 1 revolution) or mm based on rotary or
condition has been detected. ) Range: linear configuration. P29 [Fbk 1Units] parameter defines the
Not valid for Safe Torque Off without Standstill configuration.
Checking.
Default: 0
Decel Reference Speed. !
50 |Decel Ref Speed | Determines deceleration rate to monitor for Safe 0..65,535 rpm or mm/s o ,
Stop 1 or Safe Stop 2. Range: based on rotary or linear configuration. P29 [Fbk 1 Units] parameter
defines the configuration.
Decel Tolerance. Default: 0
This setting is the acceptable tolerance above the
o1 | Stop Decel Tol deceleration rate set by the Decel Ref Speed Range: 0..100% of Decel Ref Speed
parameter.
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Table 25 - Safe Stop Parameters

Parameter Description Setting
Defines the lock and unlock state for the door Default: 0 = Power to Release (Pwr to Rel)
control output (DC_Out).
Door Out type can be 0 or 1only for a single-axis 0 = Power to Release (Pwr to Rel)
57 |Door DutType system or for the last unit in a multi-axis system. | gptions: 1= Power to Lock (Pwr to Lock)
The first and middle units of a multi-axis system 2 = Cascaded (2 CH Sourcing)
must be configured as cascading (2).
Lock Monitoring can be enabled only when the Default: 0 = Disabled
speed monitoring safety relay is one unit or as the -
59 |LockMonEnable |G’ it in a multi-axis system (P20 [Cascaded | pptions: 0_= Disabled
Config] equals 0 or 1). 1= Enabled
Default: 0= Not used
0= Not used
1= Dual-channel equivalent (2NC)
. . o 2 = Dual-channel equivalent 3 s (2NC 3 s)
60 [Lock Mon Input Configuration for the Lock Monitor input (LM_In). Ontions: 3 = Dual-channel complementary (INC + NO)
ptions: 4 = Dual-channel complementary 3 s
(INC+1NO 3 s)
5 = Dual-channel SS equivalent 3 s(2 0SSD 3 s)
6 = Single channel (INC)
Defines whether the MP_Qut output is pulse- Default 0= Pulse Test
7 |MP Out Mode tested.! Options: 0= Pulse test
’ ptions: 1=No pulse test
Defines whether the SS_Out output is pulse- Default 0= Pulse Test
72 |SS Out Mode tested Ootions: 0 = Pulse test
’ ptions: 1=No pulse test
ot |oor Outtoge | PEfines whether the DOt output s puise- Default: 0= Pulse Test
tested " Options: 0 = Pulse test

1=No pulse test

U]

If pulse-testing is turned off for any output, the SIL, Category, and PL rating is reduced for the entire MSR57P safety relay safety system.
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Safe Stop Wiring Example Figure 16 illustrates an example of Safe Stop wiring.

Figure 16 - Master, Safe Stop (First or Single Unit)

+24V DC
SS
j i Request
E-stop
800FM-MT44
800F-MX02V
L1123
[
AL| st | s | sz se2| ss2| sez| s72| ss2| 1| 52| x32| xaz| ss2f sS4z 13 3 ypc  Powerflex®70 A
' Pulse Test 1 SS + SIS T ESM + Door Lock 1 Lock * Door Monitor | AC Drive with
‘Outputs  + Input » Input ! Input ' Control '+ Monitor ' -8 DCComm  priveGuard®
e L g %7 Dig Comm
RJG5 MSR57P Safety Rela _o."!"ro__1 Sto
Encoder E}{é{?der 0PI | :/t d;' . iy p Gate Control
U] \Isolated Diagnostics |
Input 1 Input 2 tand Power ; —0—~0—2 Start () | Power Supply
LS Fadl 7 SsOutp RL - Resel eed 15 Sop o 2 oo Ss] 45 It
. . utput | Reset jFeed- | op  GND - + Motion !
iStatus Status | Feed | back Cmd Cmd |  DC ! PowerOut Qutput 1 _Safe Torque Off ~
A2| v35 [v37 [ 34 [ 44| vi|ssaf v2|vas|vaz|[vao[vai[ 14] 24] e8] 78 -
[
-{Reset Gate
b~ BODFH-FBIMKID B Enable —{cortry [ @
==Circuit | ¥
\_ Remove jumpers Y,
— Safe Stop to next
L, module(optional)
———— > Aux. Signals
_ toPLC
24V 0C Com ¥
(1) For encoder wiring, see Encoder Cable Specifications on page 32.
(2) Digital input 4. Proper configuration is required for inputs 1, 2, 4, and 6 on the PowerFlex 70 Drive.
(3) 24V DC Com must be at the same potential as the drive common because of the encoder signal.
Safe Stop with Door When properly configured for Safe Stop with door monitoring, the safety relay

Monitoring Mode

76

monitors the Safe Stop input (SS_In) and initiates the configured Safe Stop
type upon deactivation of the input as described in Safe Stop Mode on page 67.

In addition, the speed monitoring safety relay verifies through monitoring the
Door Monitor input (DM_In) that the device controlled by the Door Control
output (DC_Out) is in an expected state. The DM_In input is on when the door
is closed and off when the door is open. If the door is monitored as opened
during Safe Stop monitoring, a Door Monitoring fault occurs and the speed
monitoring safety relay initiates the configured Safe Stop type.

You can monitor the status of the door with or without using the door control
(lock/unlock) function. When door control logic is set to lock, the MSR57P
safety relay puts the solenoid into the locked state when the machine is notata
safe speed or at standstill speed.
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Safe Stop with Door
Monitoring Parameter List

Lock Monitoring

If a Safety mode that includes door monitoring is selected and lock monitoring
is enabled, the Lock Monitor input (LM_In) signal must be off anytime that the
Door Monitor input (DM_In) transitions from on to off.

IMPORTANT  If your application uses lock monitoring without door monitoring, you
must use some means to verify that the lock monitor is not stuck at a
lock indication.

SS Reset

If the Door Monitor input (DM_In) is off when a Safe Stop (SS) reset is
attempted in any state other than actively monitoring Safely-limited Speed, a
Door Monitoring fault occurs and the speed monitoring safety relay initiates
the configured Safe Stop type.

To configure the safety relay for Safe Stop with door monitoring, set the DM
input parameter and the Safe Stop parameters that are listed in Safe Stop
Parameter List on page 74.

Parameter Description

Setting

2 Safety Mode

Defines the primary operating mode of the speed
monitoring safety functions.

2 = Master, Safe Stop with Door Monitoring

Setting: (Safe Stop DM)

58 DM Input

Configuration for the Door Monitor input (DM_In).

Default: 0 = Not used™

0 = Not used

1= Dual-channel equivalent (2NC)

2 = Dual-channel equivalent 3 s (2NC 3 s)

3= Dual-channel complementary (INC + INO)

4 = Dual-channel complementary 3 s (INC +1NO 3 s)
5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)

6 = Single channel (INC)

Options:

(1) You must configure this parameter with a nonzero value in this mode.
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Safe Stop with Door Figure 17 illustrates wiring for Safe Stop with door monitoring.
I‘Iomtormg erlng Example Figure 17 - Master, Safe Stop with Door Monitoring (First or Single Unit)
+24V DC
Power to
$S
SiRequest Release
E-stop
BOOFM-MT44
80OF-MX02V
\
|~ Remove two internal
TLS3-602 Jumpers
4406-T27260
L7112 13
AL | si |82 | 312 | s22 | s52 [ se2| s72 | a2 | 51 [ 52 | xs2 [ xaz| s32 s42 | 3 (g ypc  Powerflex70 )
' Pulse Test : : SLS " ESM : Door Lock -Lock . DgorM0n|t0r| AC Drive with
' Outputs Input I Input " Input vControl ¢ yonitor® ' r 8 OCComm  priveGuard
e Lo e ¢ 7 Dig Comm
RIS MSR57P Safety Rela —olgo—t 18t
Encoder E#é’gder P | I‘t/dD'y ti T p Gate Control
(1) |solated Diagnostics |
Input 1 Input 2 ¢nd Power —o~-o— 2 Start ,) |Power Supply
.................................................................... 4 SLS Input @
tSLS Fault 1 SSOutput !RL  Reset !Feed- 1SS iStop IGND 124V -Motlon 1SLS
' Status Status tFeed | Iback Cmd Cmd : '0C © Power Qut " Output Safe Torque Off K\J_
2 [¥35 [va7 | 34 | aa | vi ['s3a | v2 | v33 | vz |va0 |va1 | 14 | 24 | 68 | 78 —
L

78

-7 Reset s
+ 800FM-FEMX10 6 Enable —{Control |7 @
== [Circuit |

\_ Remove jumpers Y,
—> Safe Stop to next
L, module(optional)

—— > Aux. Signals
_ toPLC
24V DC Com ™

(1) For encoder wiring, see Encoder Cable Specifications on page 32.
(2) Digital input 4. Proper configuration is required for inputs 1,2, 4 and 6 on the PowerFlex 70 Drive.

(3) Lock monitoring connections are not required for Safe Stop with Door Monitoring mode operation.
(4) 24V DC Com must be at the same potential as the drive common because of the encoder signal.
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Introduction

Safely-limited Speed (SLS)
Mode

Safely-limited Speed (SLS) Modes

This chapter describes the Safely-limited Speed (SLS) modes of the safety
operation and provides a list of configuration parameters and wiring examples
for each mode.

When properly configured for Safely-limited Speed, the safety relay performs
Safely-limited Speed (SLS) monitoring functions and the Safe Stop function
that 1s described in Safe Stop Mode on page 67. When the Safely-limited Speed
input (SLS_In) is off, feedback velocity is monitored and compared against a
configurable safe speed limit.

If the feedback velocity is below the safe speed limit during Safely-limited
Speed monitoring, the Door Control output (DC_Out) unlocks after the
Safely-limited Speed Monitoring Delay [Lim Spd Mon Delay], if configured,
expires.

situation.

If a Safe Stop type is initiated or a fault occurs while the safety relay is
actively monitoring Safely-limited Speed, the door control remains unlocked.
The safe state of the SLS_In input can allow the door unlock.

2 ATTENTION: Verify that an unlocked door does not result in a hazardous

If the measured velocity exceeds the safe speed limit, an SLS fault occurs and
the configured Safe Stop type initiates. You can configure an optional Safely-
limited Speed Monitoring Delay [Lim Spd Mon Delay] to delay the start of
Safely-limited Speed monitoring.

A transition of the Safely-limited Speed input (SLS_In) from on to off requests
Safely-limited Speed monitoring. When the SLS_In input is on, the safety relay
does not monitor for Safely-limited Speed and the measured velocity can be
above or below the safe speed limit.

Speed monitoring is disabled when the SLS_In input turns on and the machine
operates at its normal run speed. Verify that the SLS_In input cannot

2 ATTENTION: If the reset type is configured as automatic, Safely-limited
transition to on while someone is in the hazardous area.

If you configure a Safely-limited Speed Monitoring Delay

[Lim Spd Mon Delay], the delay begins when the SLS_In transition from on to
off requests Safely-limited Speed monitoring. The safety relay begins
monitoring for Safely-limited Speed when the delay times out. If the system
speed is greater than or equal to the configured saf{ speed limit during
Safely-limited Speed monitoring, an SLS fault occurs and the safety relay
initiates the configured Safe Stop type.
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80

Safe Speed
Limit

Timing Diagram for Safely-limited Speed (SLS)

Safely-limited Speed
Request

Safely-limited Speed

]SLS Monitoring Delay Active
I

——
| <

SLS Fault

Acceptable Speed
Range

Safely-limited Speed Reset

A Safely-limited Speed (SLS) reset is a transition out of actively monitoring
Safely-limited Speed. It can also occur during a Safely-limited Speed
Monitoring Delay [Lim Spd Mon Delay], if configured. When an SLS reset
occurs, the safety relay no longer monitors for Safely-limited Speed and the
door locks. Speed is no longer restricted to the configured safe speed limit.

The SLS reset function monitors the SLS_In input. If an SLS reset is requested,
the safety relay checks that no faults are present and verifies that the SLS_In
input is on (closed circuit) before the reset is performed.

When the input is off, Safely-limited Speed monitoring takes place after the
SLS Monitoring Delay [Lim Spd Mon Delay], if configured. An SLS reset can be
requested during active Safely-limited Speed monitoring or during a
Safely-limited Speed monitoring delay. If a reset is requested during a
Safely-limited Speed monitoring delay, the reset does not wait for the delay to
time out.

Automatic

Once the SLS_In input is on (closed), the safety relay lets the drive resume
normal operating speed. No reset button is required to reenter the normal run
state.

Manual

An SLS_Reset attempts when the SLS_In input transitions from off to on and
the Reset_In input is on.

If the SLS_In transitions from off to on and the Reset_In input is off, the safety
relay stays in its current state. This transition occurs whether safety relay is
actively monitoring Safely-limited Speed or is in a Safely-limited Speed
Monitoring Delay. The safety relay waits for the Reset_In input to transition to
on before attempting the SLS_Reset. The SLS_Reset cancels if at any time the
SLS_In input transitions back to off.

Manual Monitored

When the SLS_In input transitions from off to on, the safety relay waits for an
off-to-on-to-off transition of the Reset_In input before it attempts an
SLS_Reset. The SLS_Reset cancels if the SLS_In input transitions back to off at
any time during the transition period.
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Safely-llmlted SPEEd To configure the safety relay for Safely-limited Speed monitoring, set the
Parameter List parameters that are listed in Table 26 and Table 25 on page 74.

Table 26 - Safely-limited Speed Parameters

Parameter Description Setting

21 |Safety Mode Defines the primary operating mode of the speed Setting: 3 = Master, Safely-limited Speed (Lim Speed)

monitoring safety functions.

Default: 0= Not used !

0= Not used

1= Dual-channel equivalent (2NC)

52 |Lim Speed Input Configuration for the Safely-limited Speed input (SLS_In). 2 = Dual-channel equivalent 3 s (2NC 3 s)

Options: 3 = Dual-channel complementary (INC + INO)
4 = Dual-channel complementary 3 s (INC +1NO 3 )
5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)
6 = Single channel (INC)

Defines the Safely-limited Speed Monitoring Delay Default: 0
53  |LimSpd Mon Delay  |between the SLS_In on to off transition and the initiation
of the Safely-limited Speed (SLS) monitoring. Range:  0.65535s
Default: 0
55 |Safe Speed Limi Defines the speed limit that is monitored in Safely-limited 0..6553.5 rpm or mm/s o )
afe Speed Limit Speed (SLS) mode. Range: based on rotary or linear configuration, which the encoder 1

feedback configuration defines.
P29 [Fbk 1 Units] parameter

Default: 0 = Pulse Test

0 = Pulse test
1=No pulse test

73 |SLS Out Mode Defines whether the SLS_Out output is pulse-tested.(Z) Options:

(1) You must configure this parameter with a nonzero value in this mode.
(2) If pulse tests are turned off for any output, the SIL, Category, and PL rating reduces for the entire MSR57P safety relay system.
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Safely-limited Speed Wiring The example that is shown in Figure 18 illustrates Safely-limited Speed wiring.

Example Figure 18 - Master, Safely-limited Speed (First or Single Unit)

+24V DC
SLS Request
5§ 800FM-KM23
j equest {i 800F-MX02V
-stop
800FM-MT44
800F-MX02V
112 13
[
A1 s11 | st [ s12 [ S22 | s52 [ se2] s72 [ ss2 | 51| 52 | x32 | xaz | s32] sa2 |13 G owypc  PowerFlex®70 )
‘Pulse Test 1 SS +SLS T ESM +Door Lock + Lock  Door Monitor ! AC Drive with
Outputs 1 Input ! Input ! Input ' Control  © Monitor ' 8 DCComm  DriveGuard®
S [ e ¢-7 Dig Comm
RJ45 MSR57P Safety Rela _o.'T‘Eo_J Sto
Encoder Eﬂ:gder DP | |)t,d[1'y ti iy p Gate Control
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(1) For encoder wiring, see Encoder Cable Specifications on page 32.
(2) Digital input 4. Proper configuration is required for inputs 1,2, 4, and 6 on the PowerFlex 70 Drive.
(3) 24V DC Com must be at the same potential as the drive common because of the encoder signal.

Safely-limited SPEEd with When properly configured for Safely-limited Speed with Door Monitoring, the
TP safety relay performs Safely-limited Speed (SLS) monitoring functions, see
Door Momtorlng Mode Safely-limited Speed (SLS) Mode on page 79, and Safe Stop functions, see Safe
Stop Mode on page 67.

In addition, the speed monitoring safety relay verifies through monitoring the
Door Monitor input (DM_In) that the device controlled by the Door Control
output (DC_Out) is in the expected state. If the door is monitored as open
when it must be closed, the speed monitoring safety relay initiates the
configured Safe Stop type.

The Door Monitor input (DM_In) is on when the door is closed and off when
the door is open. The DM_In input must be on (door closed) whenever Safely-
limited Speed monitoring is inactive (SLS_In is on, meaning the circuit is
closed). The DM_In input must also be on (door closed) during a Safely-limited
Speed Monitoring Delay [LimSpd Mon Delay]. A Door Monitor fault is a Stop
Category fault, which initiates the configured Safe Stop type.
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SLS with Door Monitoring
Parameter List

If Safely-limited Speed monitoring is active (SLS_In input is off) and the safety
relay has verified a safe speed condition, the door can be unlocked and opened.

situation.

If a Safe Stop type initiates or a fault occurs while the safety relay is actively
monitoring Safely-limited Speed, the door control remains unlocked. The safe
state of the SLS_In input can allow the door to unlock.

2 ATTENTION: Verify that an unlocked door does not result in a hazardous

You can monitor the door’s status with or without the door control (lock/
unlock) function. When door control logic is set to lock, it helps prevent
personnel from entering the hazardous area when the machine is not at a safe
speed or at standstill speed.

Safely-limited Speed Reset

When properly configured for Safely-limited Speed with door monitoring, the
safety relay must monitor motion (SLS_In input is off) if the door is open
(DM_In is off). Verify that the door is closed before you request an SLS reset.

A Safely-limited Speed reset results in a Door Monitoring fault if the door is
open (DM_In is off) when a transition of the SLS_In input from off to on
requests the reset. A Door Monitor fault is a Stop Category fault, which
initiates the configured Safe Stop type.

To configure the safety relay for Safely-limited Speed with door monitoring,
set the DM input parameter in Table 27, the Safe Stop parameters( Table 25 on
page 74), and the Safely-limited Speed parameters (Table 26 on page 81).

Table 27 - Safely-limited Speed with Door Monitoring Parameters

Parameter

Description

Setting

2

Safety Mode

Defines the primary operating mode of the speed
monitoring safety functions.

4 = Master, Safely-limited Speed with Door

Setting: Monitoring (Lim Speed DM)

58

DM Input

Configuration for the Door Monitor input (DM_In).

Default: 0=Not used ™

0= Not used
1= Dual-channel equivalent (2NC)
2 = Dual-channel equivalent 3 s (2NC 3 's)
Options: 3 = Dual-channel complementary (INC + 1NO)
4 = Dual-channel complementary 3 s (INC + INO 3 s)
5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)
6 = Single-channel equivalent (INC)

(1) You must configure this parameter with a nonzero value in this mode.
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SLS with Door Monitoring The example in Figure 19 illustrates wiring for SLS with door monitoring.

WII'II'Ig Example Figure 19 - Master, Safely-limited Speed with Door Monitoring (First or Single Unit)

+24V DC
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-stop 41151
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R 312 | s22 | s52 [ s62| s72 | a2 | 51 [ 52 [ xs2 [ xaz| s32] su2 | E Gowpc  PowerFlex70 )
‘Pulse Test 1 S + SIS " ESH + Door Lock + Lock + Door Monitor AC Drive with
‘Outputs Input i Input " Input iControl ' Monitor® ! : r8 DCComm  priveGuard
S [ . 7 Dig Comm
RJGS RJ4S MSR57P Safety Relay 1 Stop
Encoder | |Encoder DPI Isolated Diagnosti Gate Control
{ olated Diagnostics
Input 1 | |input 2 a?wd Power g . 2 Start Power Supply
SIS Faull | SSOuipu AL Resel Feed- SIS §iop gyp 20 oton SIS 4 LS ipu @
' ¢ SS Output | ' | 1
Status Status ! Feed !  back Cmd Cmd EGND pC  :PowerOut Output | _Safe Torque Off r\’_
72 [v35 [vs7 | 3a [ aa | v [s3a| vo a3 |v32 [vso [vsi | 14 [ 24 [ 68 [ 78 3 —
L
o4
2
- JReset Gate
4"~ BODFM-FBHAD 6 Enable —control |7 @
== |Circuit | ¥
\_ Remove jumpers Y,
— Safe Stop to next
L, module(optional)
—— > Aux. Signals
~ toPLC
24V OC Com ¥

(1) For encoder wiring, see Encader Cable Specifications on page 32.

(2) Digital input 4. Proper configuration is required for inputs 1, 2, 4, and 6 on the PowerFlex 70 Drive.

(3) Lock monitoring connections are not required for Safely-limited Speed with Door Monitoring mode operation.
(4) 24V DC Com must be at the same potential as the drive common because of the encoder signal.

Safely-limited Speed with When properly configured for Safely-limited Speed with enabling switch

: : Hori monitoring, the safety relay performs Safely-limited Speed (SLS) monitoring
Enablmg Switch "omtormg functions as described in Safely-limited Speed (SLS) Mode on page 79 and the
Mode Safe Stop functions as described in Safe Stop Mode on page 67.

In addition, the safety relay monitors the Enabling Switch Monitor input
(ESM_In) after the Safely-limited Speed Monitoring Delay [LimSpd Mon
Delay] times out. The ESM_In input must be on when the delay times out and
Safely-limited Speed monitoring begins, or an ESM Monitoring fault occurs.
An ESM Monitoring fault is a Stop Category fault, which initiates the
configured Safe Stop type.

IMPORTANT  When Safely-limited Speed monitoring is inactive, the ESM_In input is
not monitored.
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SLS with Enabling Switch
Monitoring Parameter List

Safe Stop Reset (SS Reset) and Safely-limited Speed Reset
(SLS Reset)

If an ESM Monitoring fault occurs because the ESM_In input turns off
(enabling switch is released), the safety relay can be reset without cycling the
SS_Ininput. To perform an SLS reset, first return the ESM_In input to on (grip
the enabling switch in the middle position). Then, press and release the reset
button. This case is the only situation where the SS_In input does not need to
cycle to reset the safety relay following a fault.

While Safely-limited Speed is being monitored after the SLS Monitoring Delay
[LimSpd Mon Delay] times out, if the SLS_In input is on and an SLS reset
occurs, the ESM_In is not monitored.

someone is in the hazardous area.

Use appropriate procedures when selecting Safely-limited Speed to help
prevent other users from changing the mode while personnel are in the
machine area.

2 ATTENTION: Verify that the SLS_In input cannot transition to on while

If you attempt an SS reset when the SLS_In input is off and the ESM_In input
is off, an ESM Monitoring fault occurs. An ESM Monitoring fault is a Stop
Category fault, which initiates the configured Safe Stop type.

To configure the safety relay for Safely-limited Speed with enabling switch
monitoring, set the P54 [Enable SW Input] parameter (Table 28), the Safe Stop
parameters (Table 25 on page 74), and the Safely-limited Speed parameters
(Table 26 on page 81).

Table 28 - Safely-limited Speed with Enabling Switch Monitoring Parameters

Parameter

Description

Setting

2

Safety Mode

Defines the primary operating mode of the speed
monitoring safety functions.

5 = Master, Safely-limited Speed with Enabling

Setting: Switch Control (Lim Speed ES)

54

Enable SW Input

Default: 0= Not used ™

0 = Not used
1= Dual-channel equivalent (2NC)

Configuration for the Enabling Switch input (ESM_In). 2= Dual-channel equivalent 3 s (2NC 3 s)

Options: 3 = Dual-channel complementary (INC + INO)
4 = Dual-channel complementary 3 s (INC +1NO 3 )
5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)
6 = Single-channel equivalent (INC)

(1) You must configure this parameter with a nonzero value in this mode.
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SLS with Enabling Switch The example in Figure 20 illustrates wiring for SLS with enabling switch
Monitoring Wiring Example = ™°n'on»e.
Figure 20 - Master, Safely-limited Speed with Enabling Switch Monitoring (First or Single Unit)
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p2 {35 [va7 [ 34 [ a4 | vissa| v2a vs3s{vs2vso]var [ 14 24| 68]7s8 3 —
[
o4
— 2
- Reset Gate
b BO0FH-FBH0 6 Enable —contral |7 @
E=[circuit |7
\_ Remove jumpers Y,
—> Safe Stop to next
L » module(optional)
—— > Aux. Signals
~ toPLC
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(1) For encoder wiring, see Encoder Cable Specifications on page 32.

(2) Digital input 4. Proper configuration is required for inputs 1,2, 4, and 6 on the PowerFlex 70 Drive.

(3) Lock monitoring connections are not required for Safely-limited Speed with Enabling Switch Monitoring mode operation.
(4) 24V DC Com must be at the same potential as the drive common because of the encoder signal.

Safely-limited Speed with When properly configured for Safely-limited Speed with door monitoring and
y g y g
T enabling switch monitoring, the safety relay performs Safely-limited Speed
Door !Ionlto['lng and . (SLS) monitoring functions as described in Safely-limited Speed (SLS) Mode
Enabllng Switch Momtormg on page 79, and to the Safe Stop functions as described in Safe Stop Mode on

Mode page 67,

The safety relay also monitors both the Enabling Switch Monitor input
(ESM_In) and the Door Monitor input (DM_In).

This mode lets you access the hazardous area when the machine is under a
Safely-limited Speed condition. The following is a typical procedure for
accessing the hazardous area by using this mode:

1. Setthe SLS_In input to off.

The safe speed limit must not be exceeded after the Safely-limited Speed
Monitoring Delay [LimSpd Mon Delayl], if configured, times out.

86 Rockwell Automation Publication 440R-UMO04C-EN-P - October 2021



Chapter 7 Safely-limited Speed (SLS) Modes

2. After the Safely-limited Speed monitoring delay times out, hold the
enabling switch in the middle position.

Once a safe speed is detected and the enabling switch is in the middle
position, the safety relay unlocks the door.

3. Continue to hold the enabling switch while you open the door, enter the
hazardous area, and perform the required maintenance.

Follow these steps to remove the safe speed condition and resume normal run
operation:

1. Leave the hazardous area while holding the enabling switch.

2. Hold the enabling switch until the door closes and you disable the SLS_In
input by setting it to on, or closed position.

3. Press the reset button, if manual reset is configured.
Release the enabling switch.
The machine resumes normal run operation.

someone is in the hazardous area.

Use appropriate procedures when selecting Safely-limited Speed to help
prevent other users from changing the mode while personnel are in the
machine area.

2 ATTENTION: Verify that the SLS_In input cannot transition to on while

Behavior During SLS Monitoring

When Safely-limited Speed monitoringl is active, door control logic is set to
unlock if the ESM_In input is on and the speed is detected at below the Safe
Speed Limit.

If the ESM_In input is on, the door can open (DM_In transitions from on to
off). However, if the ESM_In input transitions to off after the door is open, an
ESM Monitoring fault occurs. An ESM Monitoring fault is a Stop Category
fault, which initiates the configured Safe Stop type.

If the DM_In input transitions from on to off (door is opened), while the
ESM_In input is off, a Door Monitoring fault occurs. A Door Monitoring fault
is a Stop Category fault, which initiates the configured Safe Stop type.

is not monitored until the DM_In input is detected as off. Verify that the
ESM_In input is not relied upon for safety until the DM_In input transitions to

2 ATTENTION: While Safely-limited Speed monitoring is active, the ESM_In input
off.

After the DM_In input turns off, it can turn back on if the door closes behind
the operator, but the ESM_In input is still monitored.

Behavior While SLS Monitoring is Inactive

If Safely-limited Speed monitoring is inactive, the DM_In input must be on
(door closed) or a Door Monitoring fault occurs and the safety relay initiates
the configured Safe Stop type. The ESM_In input can be on or off.
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SLS with Door Monitoring
and Enabling Switch
Monitoring Parameter List

Behavior During SLS Monitoring Delay

The status of the ESM_In input does not affect the operation of the system
during a Safely-limited Speed Monitoring Delay [LimSpd Mon Delay].
However, the DM_In input must be on (door closed) during the delay or a Door
Monitoring fault occurs and the safety relay initiates the configured Safe Stop

type.

Safe Stop Reset (SS Reset) and Safely-limited Speed Reset
(SLS Reset)

The door must be closed when an SS reset or SLS reset is requested. An SS
reset results in a Door Monitoring fault if a transition of the SS_In input from
off to on requests the reset when the door is open. An SLS reset also resultsin a
Door Monitoring fault if a transition of the SLS_In input from off to on
requests the reset when the door is open. A Door Monitor fault is a Stop
Category fault, which initiates the configured Safe Stop type.

If an SS reset is attempted while the SLS_In input is off, an ESM Monitoring
fault occurs. An ESM Monitoring fault is a Stop Category fault, which initiates
the configured Safe Stop type.

To configure the safety relay for Safely-limited Speed with door monitoring
and enabling switch monitoring, set the P58 [DM Input] and P54 [ESM Input]
parameters (Table 29), the Safe Stop parameters (Table 25 on page 74), and the
Safely-limited Speed parameters (Table 26 on page 81).

Table 29 - Safely-limited Speed with Door Monitoring and Enabling Switch Monitoring Perimeters

Parameter Description

Setting

2 Safety Mode

Defines the primary operating mode of the speed
monitoring safety functions.

6 = Master, Safely-limited Speed with Door

Setting: Monitor and Enabling Switch (LimSpd DM ES)

58  |DM Input

Configuration for the Door Monitor input (DM_In).

Default: 0 = Not used

0= Not used

1= Dual-channel equivalent (2NC)

2 = Dual-channel equivalent 3 s (2NC 3 s)

3 = Dual-channel complementary (INC + INO)

4 = Dual-channel complementary 3 s (INC +1NO 3 s)
5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)

6 = Single-channel equivalent (INC)

Options:

54 |Enable SW Input (ESM_In)

Configuration for the Enabling Switch input

0 = Not used”

0 = Not used

1= Dual-channel equivalent (2NC)

2 = Dual-channel equivalent 3 s (2NC 3 s)

3 = Dual-channel complementary (INC +1NO)

4 = Dual-channel complementary 3 s (INC + INO3s)
5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)

6 = Single-channel equivalent (INC)

Default:

Options:

(1) You must configure this parameter with a nonzero value in this mode.
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SLS with Door Monitoring The example in Figure 21 illustrates wiring for SLS with door monitoring and

H H enabling switch monitoring.
and Enabling Switch g g
"onitoring Wiring Example  Figure 21- Master, Safely-limited Speed with Door Monitoring and Enabling Switch Monitoring (First
or Single Unit)
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" Pulse Test + SS SIS " ESM i Door Lock . Lock .[]norMonltur- AC_Drlve with
(Outputs  + Input ¢ Imput i Input ' Control  © Monitor® . ~ 8 DCComm  priveGuard
O [ . s 7 Dig Comm
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A2 | vas [va7 [ 34 [ aa | vi [saa| v2 [vas[va2 [vso [va1 |14 |24 ] 68]7s 3
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b~ BO0FH-FBIXIO B Enable ool | @
== [Circuit | ¥
\_ Remove jumpers )

— Safe Stop to next
L, module(optional)

L Aux. Signals
_ toPLC

24V DC Com )

(1) For encoder wiring, see Encoder Cable Specifications on page 32.

(2) Digital input 4. Proper configuration is required for inputs 1, 2, 4, and 6 on the PowerFlex 70 Drive.

(3) Lock monitoring connections are not required for Safely-limited Speed with Door Monitoring and Enabling Switch Monitoring mode operation.
(4) 24V DC Com must be at the same potential as the drive common because of the encoder signal.

Rockwell Automation Publication 440R-UMO04C-EN-P - October 2021 89



Chapter 7 Safely-limited Speed (SLS) Modes

Safely-llmlted SPEEd Status Wwhen properly configured for Safely-limited Speed status only, the safety relay

Only Mode

Limit

provides Safely-limited Speed status information and the Safe Stop functions
as described in Safe Stop Mode on page 67.

When the Safely-limited Speed input (SLS_In) is off, the feedback velocity is
monitored and compared against a configurable safe speed limit. If the
measured velocity exceeds the limit, no stopping action takes place. Instead
the system status is made available as a safe output intended for a safety
programmable logic controller (PLC). You can program an optional Safely-
limited Speed Monitoring Delay [Lim Spd Mon Delay] to delay the start of
Safely-limited Speed monitoring. In this mode, door monitoring and enabling
switch monitoring are not available.

Speed Status Only mode, it does not automatically initiate a Safe Stop if there

ATTENTION: When the safety relay is properly configured for Safely-limited
A is an overspeed condition.

A transition of the SLS_In input from on to off requests Safely-limited Speed
monitoring. If you configure a Safely-limited Speed monitoring delay, the
delay begins when the SLS_In input transition from on to off requests
Safely-limited Speed monitoring. The safety relay begins monitoring for
Safely-limited Speed when the delay times out. The SLS_Out output is on if
Safely-limited Speed monitoring is active and the speed is below the
configured safe speed limit, with the consideration of hysteresis.

Timing Diagram for Safely-limited Speed Status Only

Safely-limited Speed
(SLS) Request

| Safely-limited Speed
1 Active 1
IgiS Monitoring I: > 1
=) 1 Delay
% A l
& I :
r\/l-\/_\ 0
Safe Speed gl 9----- (/B\U N — 4 Low Threshold
* > Time

SLS_In - | -------------------------------- P
e - L

(1) Low Threshold = (Speed Hysteresis/100) x Safe Speed Limit

Speed Hysteresis

The P56 [Speed Hysteresis] parameter provides hysteresis for the SLS_Out
output when the safety relay is configured for SLS status only and Safely-
limited Speed monitoring is active. The SLS_Out output turns on if the speed
is less than the low threshold, which equals {(Speed Hysteresis/100) x Safe
Speed Limit}. The SLS_Out output turns off when the speed is greater than or
equal to the configured Safe Speed Limit.

The SLS_Out output remains off if Safely-limited Speed monitoring begins
when the detected speed is less than the configured safe speed limit but
greater than or equal to the low threshold {(Speed Hysteresis/100) x Safe Speed
Limit}.
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The SLS_Out output is held in its last state when the speed is less than the
configured safe speed limit and the speed is greater than or equal to the low
threshold {(Speed Hysteresis/100) x Safe Speed Limit}.

SLS Status Only Parameter To configure the safety relay for Safely-limited Speed status only monitoring,
List set the parameters that are shown in Table 30, and the Safe Stop parameters
(Table 25 on page 74).

Table 30 - Safely-limited Speed Status Only Parameters

Parameter Description Setting
Defines the primary operating mode of the speed . 7= Master, Safely-limited Speed Status Only
21 |Safety Mode monitoring safety functions. Setting: (Lim Spd Stat)
Default: 0 = Not used ™
0 = Not used oNe)
. . . . 1= Dual-channel equivalent (2NC
52 |Lim Speed Input (CSoLrgfl?u)ratmn for the Safely-limited Speed input . 2 = Dual-channel equivalent 3 s (2NC 3 )
-Ink Options: 3 = Dual-channel complementary (INC + INO)
4 = Dual-channel complementary 3 s (INC +1NO 3 s)
5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)
6 = Single-channel equivalent (INC)
Defines the Safely-limited Speed Monitoring Delay Default: 0
53 [LimSpd Mon Delay  |between the SLS_In ON to OFF transition and the
initiation of the Safely-limited Speed (SLS) monitoring. |Range: 0..65535s
Default: 0
- Defines the speed limit that is monitored during the 0..6555.3 rpm or mm/s
55 | Safe Speed Limit Safe|y_|imite§3peed (SLS) mode. K Range: based on rotary or linear configuration. The encoder 1feedback
ge: configuration P29 [Fbk 1 Units] parameter defines the
configuration.
. |Provides hysteresis for SLS_Out output when Safely- | Default: 0@
56 | Speed Hysteresis limited Speed monitoring is active. Range: 10.100%

(1) You must configure this parameter with a nonzero value in this mode.

(2) You must configure this parameter with a value in the range from 10...100% in this mode.
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SLS Status Only WII'II'Ig The examples in Figure 22 and Figure 23 illustrate wiring for SLS status only
operation.
Examples P
Figure 22 - Master, Safely-limited Speed Status Only (Single Unit)
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@
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_ toPLC
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(1) For encoder wiring, see Encoder Cable Specifications on page 32.
(2) Power supply can be isolated.
(3) 24V DC Com must be at the same potential as the drive common because of the encoder signal.
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Figure 23 - Master, Safely-limited Speed Status Only (First Unit)
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(1) For encoder wiring, see Encoder Cable Specifications on page 32.
(2) Power supply can be isolated.
(3) 24V DC Com must be at the same potential as the drive common because of the encoder signal.

The example that is shown in Figure 24 assumes that a programmable safety
controller is monitoring all MSR57P safety relay functions and controlling the
safety relay. The SS_In and SLS_In inputs connect to the I/O module; however,
you can also use standard safety component inputs.

The following functions are not performed by the MSR57P safety relay in this
scenario:

« Guard locking switch inputs
« Door locking

« Door status (open or closed)
« Enabling switch
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Figure 24 - Safely-limited Speed Status Only with Programmable Controller Monitoring

+24V DC
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-Outputs ' Input © Input : Input :Control :Monltor ' : [ ] out7 3
...................................................................... [de)
RJZD MSR57P Safety Rela 2 &
Encoder Eﬂégder DPI Y 'y . ; < E
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P qnd Power ; S
..................................................... o
'SLS Fault @ SSOutput 'RL  Reset Feed- 'SLS Stop gnp 24V ?Mution 'SLS *®
:StatusStatus: :Feed ! 'hack Cmd Cmd ! DC  : PowerOut Output —:l In7 w4y pc@
p2 [ v3s Jvs7 | 3a | aa | vi[s3a| v2 |33 [v32 [vso [va1 | 14 [ 24 | 68 [ 78 in6
[ ]in5 5
3 1 ind = E]—o
3
Reset S [M—
800FM-FEMX10 [ Jin2 s
@
] im =L
:| In0
— > Aux. Signals
_ toPLC
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(1) For encoder wiring, see Encoder Cable Specifications on page 32.
(2) Power supply can be isolated.
(3) 24V DC Com must be at the same potential as the drive common because of the encoder signal.
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Cascaded Configurations

Slave Modes for Multi-axis Cascaded Systems

You can configure only the middle or last safety relays in a multi-axis system
for slave modes. Use the P20 [Cascaded Config] parameter to define the
position of the safety relay in the system as single unit (Single), cascaded first
unit (Multi First), cascaded middle unit (Multi Mid), or cascaded last unit
(Multi Last).

For cascaded speed monitoring safety relays, connect the safety switches to the
safety inputs (SS_In, SLS_In, DM_In, ESM_In, and LM_In) of the first
(master) axis only. Each feedback and the Motion Power output (MP_Out) for
Safe Stop functions are connected to their respective axis. The inputs are
cascaded from one safety relay to the next by connecting the outputs from the
previous safety relay to the inputs of the next safety relay.

Cascaded Connections

First Unit (Multi-First) Middle Unit (Multi-Mid) Last Unit (Multi-Last)

Master Slave Slave
- Axis1 Axis 2 Axis 3
T sefeStoplnput XIS R T W S R R
Safelymited Speed e s ou 8 | Se2 ste 1 SLS 0t 78 > s0a st 1 50w 78
Enabling Switch Monitor 3572 £3nt
Input -
§11 Pulse_Source_0
§21 Pulse_Source_1 TO DOUI'
S Door Monitor Input Solenoid
__ﬂo) 2 p = $32 DM_In_0 DC_Out 0 51 = $32 DM_In_0 —— DC_Out 0 51 = §32 DM_In_0 —— DC_Out 0 51
AR »- 542 DM_In_1 DC_Out_1 52 »- S42 DM_In_1 —— DC_Out_1 52 »- S42 DM_In_1 —— DC_Out_1 52
O . Lock Monitor Input
| = X32 LM_In_0
j:ol* 32 »-{ X42 LM_In_1
f)
Mm A2 24V DC MP_Out 0 14 MP_Out 0 14 MP_Out 0 14
4 - MP_Out_1 24 MP_Out_1 24 MP_Out_1 24
— {534 Resetin Auto | s34 Resetin AUto | s34 Resetin
TLS3-GD2 Manual Reset Reset Reset
AAUG_ Feedback A2 Feedback A2 o Feedback A2
T27260 Firstes - Second s Third Axis”
Power to Feedbac Feedback Feedback
Release 24V DC Com
The first safety relay (master), monitors the inputs from the safety switches. A
Safely-limited Speed reset that the first safety relay detects, cascades to the
subsequent safety relays via the SLS_Out to SLS_In chain. Although all
MSR57P safety relay units can be configured for any reset type, we recommend
using automatic reset in all slave units to follow the master units reset type.
The first safety relay detects any fault or transition of the SS_In input to off
and the first safety relay initiates the configured Safe Stop type to all safety
relays via the SS_Out to SS_In chain.
Any fault in a slave safety relay initiates the configured Safe Stop type only to
that safety relay and to slave safety relays further down the chain.
IMPORTANT  Safe Stop monitoring is not initiated for non-faulted safety relays
earlier in the cascaded chain.
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Slave, Safe Stop Mode

Slave, Safe Stop Parameter

List

Table 31 - Slave, Safe Stop Parameters

IMPORTANT The safety reaction time for a cascaded system includes the sum of the
reaction times of each safety relay in the chain.

When properly configured for Slave, Safe Stop mode, the safety relay performs

the same functions as Safe Stop, except that the safety relay regards the door
monitor input as a door control output from an upstream axis. The safety relay
performs a logical AND with its internal door control signal to form the
cascaded door control output. This action confirms that the door control
output only commands the door to unlock if all units command the door to

unlock.

To configure the safety relay for a Slave, Safe Stop mode, set the parameters

shown in Table 31. See Multi-axis Connections on page 105 for details on slave

configuration of the safety relays.

Parameter Description Setting
Defines whether the speed monitoring safety relay is one unit _ . . .
20 |Cascaded Config or if it occupies a first, middle, or last position in a multi-axis | Options: %: g::g:ggg g'sﬁtkﬂﬁi??#u(muﬂg;g;d)
cascaded system. N
N |saf Defines the primary operating mode of the speed monitoring . _
afety Mode safety functions. Option: 8 = Slave, Safe Stop (Slv Safe Stop)
44 | Safe Stop Input Configuration for Safe Stop input (SS_In). Option: 5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)
. 0 = Safe Torque Off with Standstill Checking
Default: (Torque Off)
Safe operating stop type selection. Defines the type of Safe 0 = Safe Torque Off with Standstill Checking
45  |Safe Stop Type Stop that is performed if a stop type condition initiates the : ég‘;gqéﬁgf]f)
Safe Stop function. ions: =
punct Options: 9 _'Safe Stop 2
3 = Safe Torque Off without Standstill Checking
(Trq Off NoChk)
Defines the monitoring delay between the request for a Safe |Default: 0
Stop and the start of the Stop Delay [Max Stop Time] when an
SS_In input on to off transition initiates the request for a Safe
46 |Stop Mon Delay Stop 1or a Safe Stop 2.
If the Safe Stop type is Safe Torque Off with or without speed |Range: 0..65535s
checking, the stop monitoring delay must be 0 or an Invalid
Configuration fault occurs.
) Defines the maximum stop delay time that isused whena  |Default: 0
47| Max Stop Time stop type condition initiates the Safe Stop function. Range: 0..65535s
Default: 0.001
Defines the speed limit that is used to declare motion as ki
) stopped. 0.001..85.585 rpmor mm/s
48 |Standstll Speed | ot varid for Safe Torque Off without Standstil Speed Range:  based on rotary or inear configuration that encoder
Checking. feedback configuration defines
P29 [Fbk 1 Units] parameter
Default: 10
Standstill Position Window. flad _ :
49 |Standstill Pos Defines the position limit in encader 1degrees or mm that will 0..65,535 degrees (360° = 1 revolution) or mm based on
be tolerated after a Safe Stop condition has been detected. |Range:  rotary or linear configuration that P23 [Fbk 1 Units]
parameter defines
Default: 0
Decel Reference Speed.
50 |Decel Ref Speed Determines deceleration rate to monitor for Safe Stop 1or 0..65,535 rpm or mm/s o
Safe Stop 2. Range: based on rotary or linear configuration that P29 [Fbk 1
Units] parameter defines
Decel Tolerance. Default: 0
51  [Stop Decel Tol The acceptable tolerance above the deceleration rate set by N
the P50 [ Decel Ref Speed] parameter. Range: 0..100% of Decel Ref Speed
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Table 31 - Slave, Safe Stop Parameters

Parameter Description Setting
Door Control Output Type. Default: 0 = Power to Release (Pwr to Rel)
Defines the lock and unlock state for door control output
57 | Door Out Type (DC_Out). ) 0 = Power to Release (Pwr to Rel)
The first and middle units of a multi-axis system mustbe |Options: 1= Power to Lock (Pwr to Lock)
configured as cascading (2). 2= Cascaded (2 CH Sourcing)
58 (DM Input Type Egﬁfrlgfgttgnl?mh?gior moritor input (0M_in). Option: 5= Dual-channel SS equivalent 35 (2 085D 3 5)

Slave, Safe Stop Wiring
Examples

Stop configurations.

Figure 25 shows an MSR57P safety relay that is configured as a cascaded
middle unit via the P20 [Cascaded Config] parameter (Multi Mid). It has SS_In

and DM_In input connections from the previous upstream MSR57P safety
relay, and SS_Out and DC_Out output connections to the next downstream

The examples in Figure 25...Figure 27 on page 99 show two different Slave, Safe

MSR57P safety relay. This unit is configured with automatic reset so it follows

the function of the previous axis.

See Safe Stop with Door Monitoring Wiring Example on page 78 for an

example of a first (master) unit.

Figure 25 - Slave, Safe Stop, Middle Unit

+24V DC
Previous Upstream Axis MSR57P Safety Relay Terminals
34 44 51 52
Next Downstream Axis
MSR57P Safety Relay
Terminals
S32 42
112 L3
I 312 | s22 | s52 [ se2 s72 | sa2 | 51 [ 52 | xs2 [ waz | s32] su2 |13 (6 uypc  PowerFlex®70 )
' PulseTest S © SLS + ESM +DoorLock -+ Lock  Door Monitor ! AC Drive with
' Outputs Input " Input " Input i Control i Monitor ! ; —8 DCComm  priveGuard®
el [ e Jtue S Sl S S 17 Dig Comm
RJ4D RJLS MSR57P Safety Relay _oi'!:_o__1 Stop
lEncod]er Encoder D Isolated Diagnostics ' fate Control
nput Input 2 ! and Power —o/—o——i gtLaSrtI 0 Power Supply
SIS AUt S Outpit (AU Reset et S80S Stop igyg 7 Rofon ST N
 Status Status ! 'Feed ! ‘back 'Cmd fmd ! 'nC :Power[]ut :Uutput 1Safe Torque Off Option| Ny ~
p2 [ v3s [va7 | 34 [ aa | v {saa| vo [vas[va2 [vso [va1 |14 [24a] 68 ]7s 3 —
[
L4
—H 2
Gate
6 Enable — {20 | @
[I=_[Circuit v
Remove Jlumpers
12 Next Downstream Axis N P J
MSR57P Safety Relay
S22 Terminals
—— > Aux. Signals
. toPLC
24V DC Com 2

(1) Digital input 4. Proper configuration is required for inputs 1, 2, 4, and 6 on the PowerFlex 70 Drive.

(2) All cascaded MSR57P safety relay units must share a common ground. 24V DC Com must be at the same potential as the drive common because of the encoder signal.
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Figure 26 shows the last cascaded slave safety relay in the system. It has SS_In
and DM_In inputs from the previous upstream MSR57P safety relay, but the
DC_Out output is connected to a guard locking interlock switch. This unit is
configured with automatic reset to follow the function of the previous axis.

Figure 26 - Slave, Safe Stop, Last Unit

+24V DC

To First MSRS7P Safety Relay
Terminals

TLS3-6GD2
ieaome0 LS11S21  X32 X42 S32 S42
Previous Upstream Axis MSR57P Safety Relay Terminals Egmzrs(teo
11121 33
34 44 51 52 e £ %t Ne
41) 51
g
A2
42|52
I
' L1112 L3
At st [ sz | 812 | s22 | 352 | s62 S72 [ s82 | 51 | 52 [ x32 | xaz | s3] s [13 (g uypc  Powerflex70 )
+ Pulse Test j j + Door Lock © Lock j Dgngomto[- AC Drive with
+ Outputs . Input . Input , Input i Control & Monitor — 8 DCComm  priveGuard
A i Lo L 7 Dig Comm
RJ45 RJLE MSR57P Safety Relay 1 Stop
Encoder [ | Fncoder DPI Isolated Di . Gate Control
Input 1 Input 2 Isolated Diagnostics 9 Start
'and Power 0 Power Supply
OIS T Fallt TG o T TR T TResaf Faad are T TRim TS T T 4 SLS Input
TSLS ™ Fault 7S utput | RC ™" iRese] Feed- 1SS 18top igyp 24V 1 Motion ~SLS -
-Status Status- - eed: 'hack 'cmd 'Cmd ! : 'DC ' PowerOut : Output 1Safe Torque Off Option ~y -
n2 | v35 [va7 | 34 | aa | vi ['saa | v2 |va3 | vaz |va0 [va1 | 14 | 24 | 68 | 78 —
[

—— Aux. Signals
» [OPLC

6 Enable
3= | Circuit

Gate

b 4
j’ Cpntrpl ol @

\_ Remove Jumpers

(1) Digital input 4. Proper configuration is required for inputs 1, 2, 4, and 6 on the PowerFlex 70 Drive.

(2) All cascaded MSR57P safety relay units must share a common ground. 24V DC Com must be at the same potential as the drive common because of the encoder signal.

24V DC Com 12

Figure 27 on page 99 shows three safety relays connected togetherin a
cascaded system. All safety relays must have a shared common ground.
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Figure 27 - First, Middle, and Last Safety Relays in a Cascaded System with Door Control and Lock

Monitoring
+24V DC
|
TLS3 6D2 440G-T27260
D Request Power to
E-stop T 2 g
B00FM-MT44 %\
B00F-MX02V
0B 23
I
n [ sn Jsn [sw [sn[sw [sofsn sl s s[wm]uwlse]s][s PowerFlex 70
‘PulseTest: SS : SLS : ESM :Doorlock: Lock ' Door | 9 24vDC AC Drive with
| Outputs | Input | Input _{ Input i Control | Monitor | Monitor [ Do DriveGard
RJ45 RJ45 MSR57P Safety Relay A o~o—Hl Stop
r:]cr:g%r 203?9{ DPI Isolated Diagnostics e ﬁ o 201D Start Gate Control
3 L SLS Input 1 ower Suppl
i SLS RL ¢ 24V'{ Motion ;
StatusStatu§S Output freqq RESEt‘back iCmd Cmd (0 1'DC_Power Out ! [Jutput 1 Safe Torque Off Optipn | ™\ 7

a2 [vss [var [ 30 [an | v [sse [ v [vas [vs2 [vao [var [ |zt. [ 68 [

Gate

-3 Reset
' BODFM-FoMXI0

Enablej— Control

Aux. Sirﬂnals
to PLC

C —{ Circuit
Remove Jumper

e =
L

24V DC Com

+24V DC

w [ sn Jsa [sw [soo [ssa [soe[sm [ss2 [ s [ 50 [xsa [ [ 532 [sw2 [13

i PulseTest: SS : SLS : ESM :Doorlock: Lock : Door
i Outputs ! i Control : Monitor . Monitor !

RJ45
Elnmrﬁ DPI . Isolated Diagnostic
npu 1 and Power ;

UL Fallt e i RL oo oiFeed: SLSiStop] oyt 24V Motion | SIS~
‘StatusStatusgs U“tp”theedResegback Cmd! Cmg‘GND‘ DC | Power Out ! Output

o [vss [var [ 3e [as | v [ssa | v vss [vs2 [vao [vm |14 [2s [68 [
T

e

9 24ync  Powerflex70 N

AC Drive with
-8 DC Comm D
[17 Dig Com riveGuard
—ogo—H1 Stop

B ate Control
-2 gtLaSr}nputhuwerSupply

1_Safe Torque Off

Gatl
Aux. Signals 6 Enahl Control | 7| @
to PLC C = Circuit ||
Remove Jumper Y,

24V DC Com

24V DC

(AN VAK)

[ sn Tsn [sw [sn[sw [sosn]se[ s s [wm]uwls]sw]s PowerFlex 70 N
TPukefest S i S5 | ESM iDoorlock] Lock | Door 3 IWDC A Divewith
| Ouiputs | _Input | Input i Input | Control i Monitor : Monitor : 17 Di Comm " veBuard
RJES RJIES Slave (Last) MSRG7P Safety Relay o Stgp
Encodel  [Encoder| DPI Isolated Diagnostics 55 5 Start e Contro
InpustlslnputZ 777777777777777777 i andPower i H o] T SLasrmputIPUWEFSUPP'Y
St P (Feed-l SLS:Stop} oy 24V Motion | SLS
‘StatusStatu§S Output FeedwRese‘whack Cmet.cmd OO O | Power Out Output 1 _Safe Torque Off >
12 | v3s5 |v37|34|44|v1|sau|vz|m|vz|v30|v31|v.|zl4|sa|7s | 3
L[4
12
Aux. Signals 6
to PLC

Rockwell Automation Publication 440R-UMO04C-EN-P - October 2021



Chapter 8

Slave Modes for Multi-axis Cascaded Systems

Slave, Safely-llmlted SPEEd When properly configured for Slave, Safely-limited Speed mode, the speed

monitoring safety relay performs the same functions as Safely—hmlted Speed

Slave, Safely-limited Speed
Parameters List

mode as described on page Safely-limited Speed (SLS) Mode on page 79.

However, the safety relay regards the door monitor input as a door control
output from an upstream axis, and performs a logical AND with its internal
door control signal to form the cascaded door control output. Door
monitoring, enabling switch monitoring, and lock monitoring functions are
not allowed in this mode.

For the door to unlock, all axes must be below Safely-limited Speed.

slave modes.

O

Only the middle and last safety relays in a multi-axis system can be configured for

To configure the safety relay for slave, Safely-limited Speed monitoring, set the
parameters in Table 32 and Slave, Safe Stop Parameter List on page 96. See

Multi-axis Connections on page 105 for details on slave configuration of safety

relays.

Table 32 - Slave, Safely-limited Speed Parameters

Parameter Description Setting

Defines whether the speed monitoring safety relay is one unit _ . . M
20 |Cascaded Config or if it occupies a first, middle, or last position in a multi-axis | Options: %: Eascageg lml(:dle_tlmt (lrtll.uﬂt' T)'d)

cascaded system. = Cascaded last unit (Multi Las
21 |safety Mode Eaeffgg;?l}r*]&fmary operating mode of the speed monitoring | o009 .= Slae, Safely-limited Speed (Slv Lim Spd)
52 |Lim Speed Input Configuration for the Safely-limited Speed input (SLS_In). Option: 5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)

Defines the Safely-limited Speed Monitoring Delay between | Default: 0
53 |LimSpd Mon Delay  |the SLS_In ON to OFF transition and the initiation of the

Safely-limited Speed (SLS) monitoring. Range: 0.65535s

Default: o
- Defines the speed limit that is monitored during the Safely- 0..6553.5 rpm or mm/s

55 |Safe Speed Limit limited Speedp(SLS) mode. g Y Range: based on rotary or linear configuration that the encoder 1

feedback configuration defines
P29 [Fbk 1 Units] parameter

(1) You must configure a value greater than zero for this parameter in this mode.

Slave, Safely-limited Speed

Figure 28 on page 101 and Figure 29 on page 102 show two different slave,

Safely-limited Speed configuration examples.

Figure 28 on page 101 is configured as a cascaded middle unit via the P20
[Cascaded Config] parameter (Multi Mid). It has SS_In, SLS_In, and DM_In
input connections from the previous upstream MSRs7P safety relay, and
SS_Out, SLS_Out, and DC_Out output connections to the next downstream

See SLS with Door Monitoring Wiring Example on page 84 for an example of a

Wiring Examples
MSR57P safety relay.
first (master) unit.
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Figure 28 - Slave, Safely-limited Speed, Middle Unit
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(1) Digital input 4. Proper configuration is required for inputs 1, 2, 4, and 6 on the PowerFlex 70 Drive.
(2) All cascaded MSR57P safety relay units must share a common ground.24V DC Com must be at the same potential as the drive common because of the encoder signal.
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Figure 29 is configured as a cascaded last unit via the P20 [Cascaded Config]
parameter (Multi Last). It has SS_In, SLS_In, and DM_In input connections
from the previous upstream MSR57P safety relay, but the DC_Out output is
connected to a guard locking interlock switch.

Figure 29 - Slave, Safely-limited Speed, Last Unit

+24\ DC
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(1) Digital input 4. Proper configuration is required for inputs 1, 2, 4, and 6 on the PowerFlex 70 Drive.
(2) All cascaded MSR57P safety relay units must share a common ground. 24V DC Com must be at the same potential as the drive common because of the encoder signal.

Slave, Safely-limited Speed
Status Only Mode

When properly configured for Slave, Safely-limited Speed Status Only mode,
the speed monitoring safety relay performs the same functions as Safely-
limited Speed Status Only mode, see Safely-limited Speed Status Only Mode
on page 90. However, the safety relay regards the door monitor input as a door
control output from an upstream axis, and performs a logical AND with the
internal Door Control signal to form the cascaded door control output.

The SLS_Out output of the last MSR57P safety relay in a cascaded chain goes
high only when all axes are below the safe speed limit. In Safely-limited Speed
Status Only mode, each subsequent unit does not enable Safely-limited Speed
until the previous unit has reached the safe speed limit.

Door monitoring and enabling switch monitoring functions are not allowed in
this mode.

Only the middle and last safety relays in a multi-axis system can be configured for
Q slave modes.
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Slave, Safely-limited Speed
Status Only Parameter List

To configure the safety relay for slave, Safely-limited Speed status only
monitoring, set the parameters in Table 33 on page 103, Slave, Safe Stop
Parameter List on page 96, and Slave, Safely-limited Speed Parameters List on

page 100. See Multi-axis Connections on page 105 for details on slave
configuration of safety relays.

Table 33 - Slave, Safely-limited Speed Status Only Parameter List

Parameter

Description

Setting

20 | Cascaded Config

Defines whether the speed monitoring safety relay is one unit
or if it occupies a first, middle, or last position in a multi-axis | Options:

cascaded system.

2 = Cascaded system middle unit (Multi Mid)
3 = Cascaded system last unit (Multi Last)

Defines the primary operating mode of the speed monitoring

10 = Slave, Safely-limited Speed Status Only

21 |Safety Mode safely relay. Option: (Siv Spd Stat)
. Provides hysteresis for SLS_Out output when Safely-limited Default: 0
%6 |Speed Hysteresis | g 00d monitoring is active. Range: 10..100%

Slave, Safely-limited Speed

Status Only Wiring

Examples

Figure 30 on page 104 and Figure 31 on page 105 show two different slave,
Safely-limited Speed status only configurations.

Figure 30 on page 104 is configured as a cascaded middle unit via the P20
[Cascaded Config] parameter (Multi Mid). It has SS_In, SLS_In, and DM_In
input connections from the previous upstream MSR57P safety relay, and
SS_Out, SLS_Out, and DC_Out output connections to the next downstream
MSRs7P safety relay. SLS command and stop command outputs are connected
to a1791DS module.

IMPORTANT  The SLS_Out signals change state immediately, based on the speed
relative to the Safe Speed Limit if the Safely-limited Speed Monitoring
Delay [Lim Spd Mon Delay] is set to zero.

See SLS Status Only Wiring Examples on page 92 for an example of a first
(master) unit.
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104

Figure 30 - Slave, Safely-limited Speed Status Only, Middle Safety Relay
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(1) Power supply can or cannot be isolated.
(2) 24V DC Com must be at the same potential as the drive common because of the encoder signal.
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Chapter 8 Slave Modes for Multi-axis Cascaded Systems

Figure 31 is configured as a cascaded last unit via the P20 [Cascaded Config]
parameter (Multi Last). It has SS_In, SLS_In, and DM_In input connections
from the previous upstream MSR57P safety relay, but the SS_Out, SLS_Out,
and door lock control outputs are connected to a 1791DS module.

Figure 31 - Slave, Safely-limited Speed Status Only, Last Safety Relay
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(1) Power supply can or cannot be isolated.
(2) 24V DC Com must be at the same potential as the drive common because of the encoder signal.

Multi-axis Connections

When configuring a multi-axis system, you must consider each safety relay’s
location in the system. The type of cascaded connections you can make are
dependent upon the Safety mode configurations of the master and slave safety
relays and their positions in the system.

Middle and last safety relays in the cascaded chain can be configured for
automatic reset. One reset by the first unit also resets all following units in the
chain. If a fault occurs after the first axis in the cascaded chain, only the
subsequent axis enters the safe state. To reset all axes, you must cycle the
SS_In input on the first axis.

For slave safety relays in a multi-axis system, the SS_In, SLS_In, and DM_In
input signal types (if used) must be configured for output switching signal
devices (OSSD). This configuration is because the output from the previous
MSR57P safety relay is also configured for OSSD.
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Chapter 8 Slave Modes for Multi-axis Cascaded Systems

For middle or last safety relays in multi-axis systems, the safety relay regards
the door monitor input as a door control output from an upstream axis. The
safety relay performs a logical AND with the internal door control signal to
form the cascaded door control output.

For information on door control in the master safety relay, see Door Control on

page 72.
Table 34 - Safety Mode Combinations for Master and First Slave Safety Relays

Typical Safety Mode Combinations Cascaded Connections Allowed
First Slave Safety Relay'" $S_Out to SLS_Out to DC_Out to
Master Safety Relay (Second Safety Relay in System) $S-In SLS-In DH_In'?
Safe Stop Slave - Safe Stop Yes - Yes
Safe Stop with Door Monitoring Slave - Safe Stop Yes - Yes
Slave - Safe Stop Yes - Yes
Safely-limited Speed
ately-limited spee Slave - Safely-limited Speed Yes Yes Yes
. . o Slave - Safe Stop Yes - Yes
Safely-limited Speed with Door Monitoring —
Slave - Safely-limited Speed Yes Yes Yes
Slave - Safe Stop Yes - Yes
Safely-limited Speed with Enabling Switch Monitori
aley-iimiied speer Wit Enatiing owitch Honforing Slave - Safely-limited Speed Yes Yes Yes
Safely-limited Speed with Door Monitoring and Enabling Slave - Safe Stop Yes - Yes
Switch Monitoring Slave - Safely-limited Speed Yes Yes Yes
Slave - Safe St Y Y Y
Safely-limited Speed Status Only ave - >ate (_)p_ i e e
Slave - Safely-limited Speed Status Only Yes Yes Yes

(1) P20 [Cascaded Config] parameter equals Cascaded Middle Unit (Multi Mid).
(2) DC_Out to DM_In connections are only required for systems that implement door control.

Table 35 shows the supported Safety modes for slave safety relays (n+1)
cascaded from slaves (n).

Table 35 - Safety Mode Combinations for Cascaded (Middle and Last) Slave Safety Relays

Supported Safety Mode Combinations Cascaded Connections Allowed
$S_Out to SLS_Out to DC_Out to

Slave Safety Relay (n) Slave Safety Relay (n+1) SS_In SLS_In !
Slave - Safe Stop Slave - Safe Stop Yes - Yes

Slave - Safe St \ - Y
Slave - Safely-limited Speed ave” >ate o1op e e

Slave - Safely-limited Speed Yes Yes Yes
Slave - Safely-limited Speed Status Ol Slave - Safe Stop Yes _ Jes

Y P y Slave - Safely-limited Speed Status Only Yes Yes Yes

(1) DC_Out to DM_In connections are required only for systems that implement door control.
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Chapter 8 Slave Modes for Multi-axis Cascaded Systems

Cascaded System Examples rigure 32..Figure 41 on page 111 show various possible cascaded
configurations.

Figure 32 - Safe Stop Only (3-wire) Connections

First Unit (Multi-First) Middle Unit (Multi-Mid) Last Unit (Multi-Last)
Master Slave Slave
Axis1 Axis 2 Axis 3
—1 812 SS_In_0 —— SS_Out_0 34 = S12 SS_In_0 SS_Out_0 34 = $12 SS_In_0
Safe Stop |nPUt —»{ 822 SS_In_1 ——SS_Out_1 44 P S22 SS_In_1 SS_Out_1 44 P S22 SS_In_1
MP_Out_0 14|—p» MP_Out_0 14 | MP_0ut_0 14—
MP_Out_1 24— MP_Out_1 24 |—» MP_Out_1 24—
Reset —m|s34 Reset_in Auto | s34 Resetin Auto | s34 peset_in
Input Reset Reset
Feedback A2 ot__Feedback A2 o1_Feedback A2
Firs{tjt/]&xii Second Axis Third Axis
eedbac Feedback Feedback
24V DC Com

Figure 33 - Safe Stop and Safely-limited Speed (5-wire) Connections

First Unit (Multi-First) Middle Unit (Multi-Mid) Last Unit (Multi-Last)
Master Slave Slave
Axis 1 Axis 2 Axis 3
—(812 SS_In_0 ——SS_Out_0 34 | §12 SS_In_0 —— SS_Out_0 34 - §12 SS_In_0
Safe StOp Input — (822 SS_In_1 ——SS_Out_1 44 | §22 SS_In_1 ——SS_Out_1 44 P $22 SS_In_1
_limi —® 852 SLS_In_0——SLS_Out_0 68 - §52 SLS_In_0——SLS_Out_0 68 - §52 SLS_In_0
Safely limited Speed InpUt —{862 SLS_In_1— SLS_Out_1 78 - $62 SLS_In_1—— SLS_Out_1 78 | $62 SLS_In_1
MP_Out_0 14— MP_Out_0 14 |—p» MP_QOut_0 14—
MP_Out_1 24— MP_Out_1 24 |—» MP_Out_1 24—
Reset —»|S34 Reset_In AUtD $34 Reset_In AUtU 8§34 Reset_In
Input Reset Reset
/ Feedback A2 ot Feedback A2 o_Feedback A2
First Axis Second Axis’ Third Axis
Feedback Feedback Feedback
24V DC Com
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Figure 34 - Safe Stop with Door Monitoring (3-wire) Connections

First Unit (Multi-First)

Middle Unit (Multi-Mid)

Last Unit (Multi-Last)

Master Slave Slave
Safe Stop Input Axis 1 Axis 2 Axis 3
P e —{812 SS_In_0 SS_Out_0 34 - S$12 SS_In_0 —— SS_0ut_0 34 = $12 SS_In_0
: el L L L —»(822 SS_In_1 SS_Out_1 44 = §22 SS_In_1 ——SS_Out_1 44 - $22 SS_In_1
i
1 1
1 1
1 1
1 1
1 1
1 1
"
1
: $11 Pulse_Source_0
$21 Pulse_Source_1
33 34 .
e Door Monitor Input 32 OV I 0
h | _In_|
Lorl2 |42 DM_In_1
®
MP_Out_0 14— MP_QOut_0 14— MP_Out_0 14
MP_Qut_1 24— MP_Qut_1 24— MP_Out_1 24
Reset —w{s34 Reset_in Auto $34 Reset_In Auto $34 Reset_In
MT-GD2 Input Reset Reset
Trojanlgr / Feedback A2 o1 Feedback A2 Feedback A2
Cadet First Axis Second Axis Third Axis
Interlock Feedback Feedback Feedback
24V DC Com
Figure 35 - Safe Stop and Safely-limited Speed with Door Monitoring (5-wire) Connections
First Unit (Multi-First) Middle Unit (Multi-Mid) Last Unit (Multi-Last)
Master Slave Slave
Safe Stop Input Axis1 Axis 2 Axis 3
[ id ——»{812 SS_In_0 —— SS_Out_0 34 = $12 SS_In_0 —— SS_Out_0 34 P $12 SS_In_0
: el L L L —1822 SS_In_1 ——SS_Out_1 44 P §22 SS_In_1 ——SS_Out_1 44 = $22 SS_In_1
| 1
:__: --------------------------- —{$52 SLS_In_0——SLS_Out_0 68 | §52 SLS_In_0——SLS_Out 0 68 P §52 SLS_In_0
e ity ~— 862 SLS_In_1— SLS_Out_1 78 | 62 SLS_In_1—— SLS_Out_1 78 »-| $62 SLS_In_1
b Safely-limited Speed Input
b
L
I : S$11 Pulse_Source_0
8§21 Pulse_Source_1
33 34 .
ZQ " Door Monitor Input 32 00 1 0
A | S42 DN_In_1
!
MP_Out_0 14|—p MP_Out 0 14— MP_Out 0 14
: MP_Qut_1 24— MP_Out_1 24— MP_QOut_1 24
Reset —»|$34 Reset_In ﬁumt $34 Reset_In éumt $34 Reset_In
MT-GD2, Input ese ese
Trojan, or ) . / Feedback A2 ot _Feedback A2 Feedback A2
Cadet First Axis Second Axis Third Axis
Interlock Feedback Feedback Feedback
24V DC Com
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Chapter 8 Slave Modes for Multi-axis Cascaded Systems

Figure 36 - Safe Stop, Safely-limited Speed, and Enabling Switch with Door Monitoring (5-wire)

Connections
First Unit (Multi-First) Middle Unit (Multi-Mid) Last Unit (Multi-Last)
Master Slave Slave
Safe Stop Input Axis1 Axis 2 Axis 3
P G C L L L L PR T —§12 SS_In_0 —— SS_0ut_0 34 P12 SS_In_0 —— SS_Out_0 34 »{ $12 SS_In_0
e ——»{$22 SS_In_1 —— SS_Out_1 44 1522 SS_In_1 —— SS_Out_1 44 P §22 SS_In_1
:..: --------------------------- — 852 SLS_In_0—— SLS_Out_0 68 #1552 SLS_In_0 —— SLS_Out 0 68 P §52 SLS_In_0
! L e R e Rt R —— 862 SLS_In_1— SLS_Out_1 78 »($62 SLS_In_1 —— SLS_Out_1 78 - $62 SLS_In_1
i Safely-limited Speed Input
1
1 1
b Enabling Switch Monitor Input s12 £ 1 0
[ e — |_In_|
G L L L T e —»S82 ESM_In_1
1
" : $11 Pulse_Source_0
§21 Pulse_Source_1
oo Door Monitor Input
T §32 DM_In_0
L orol? $42 DM_In_1
@
MP_Out_0 14— MP_Out_0 14 |—p» MP_Qut_0 14| —p»
MP_Qut_1 24— MP_Out_1 24 [—» MP_Out_1 24—
Reset Auto Auto
—»{$34 Reset_In Reset $34 Reset_In Reset $34 Reset_In
MT-6D2, Input
Trojan, or . . Feedback A2 o Feedback A2 o_Feedback A2
Cadet First Ais 7 Second Axis Third Axis
Interlock Feedback Feedback Feedback
24V DC Com
Figure 37 - Safe Stop with Door Monitoring and Door Control (5 + 2-wire) Connections
First Unit (Multi-First) Middle Unit (Multi-Mid) Last Unit (Multi-Last)
Master Slave Slave
Safe Stop Input Axis 1 Axis 2 Axis 3
---------------------------- —=(§12 SS_In_0 SS_Out_0 34 - §12 SS_In_0 SS_Out_0 34 (812 SS_In_0
I e e L L LT —»§22 SS_In_1 SS_Out_1 44 | $22 SS_In_1 SS_Out_1 44 522 SS_In_1
i
1 1
1 1
1 1
1 1
1 1
1 1
"
1
’ 811 Pulse_Source_0
| $21 Pulse_Source_1 To Door
33 34 Solenoid
b o .
Lo 22 Door Monitor Input »{$32 DM_In_0——DC_0ut_0 51 | $32 DM_In_0——DC_Out_0 51 | $32 DM_In_0——DC_0ut_0 51
_11(5‘; J2 »S42 DM_In_1——DC_Out_1 52 g S42 DM_In_1——DC_Out_1 52 = S$42 DM_In_1 DC_Out_1 52
EWD)‘\(%z X32 LM_In_0
| 4?3*\‘52 X42 LM_In_1
i MmAZ MP_Out_0 14— MP_Out_0 14 [ MP_Out_0 14 |—f
: MP_Out_1 24 (—f» MP_Out_1 24— MP_Out_1 24 |—»
i
@l RESEt —»S34 Reset_In éumt $34 Reset_In ﬁlnot $34 Reset_In
TLS3-GD2 |nput ese ese
4406- / Feedback A2 o Feedback A2 Feedback A2
127260 First Axis Second Axis Third Axis
Power to Feedback Feedback Feedback
Release 24V DC Com
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Figure 38 - Safe Stop with Door Monitoring, Door Control, and Lock Monitoring (5+2-wire)

Safe Stop Input

$11 Pulse_Source_0

Connections
First Unit (Multi-First) Middle Unit (Multi-Mid) Last Unit (Multi-Last)
Master Slave Slave
Axis 1 Axis 2 Axis 3
——={812 SS_In_0 SS_Out_0 34 = §12 SS_In_0 ——SS_Out_0 34 = $12 SS_In_0
—»{822 SS_In_1 SS_Out_1 44 - §22 SS_In_1 ——SS_Out_1 44 - §22 SS_In_1

8§21 Pulse_Source_1 To Door
g . Solenoid
AR Door Monitor Input »{$32 DM_In_0 DC_Out_0 51 »| $32 DM_In_0——DC_0Out_0 51 | $32 DM_In_0——DC_Out_0 51
DS . »|S42 DM_In_1 DC_Out_1 52 » $42 DM_In_1——DC_Out_1 52 »| $42 DM_In_1——DC_Out_1 52
® Lock Monitor Input
= X32 LM_In_0
X42 LM_In_1
MP_0ut_0 14— MP_0ut_0 14| MP_0ut_0 14—
MP_Out_1 24— MP_Out_1 24|—» MP_Out_1 24|—»
- Reset —»(S34 Reset_In éUtU 8§34 Reset_In ?{Uto $34 Reset_In
TLS3-6D2 Input eset eset
L406- / Feedback A2 o1 Feedback A2 o _Feedback A2
127260 First Axis Second Axis Third Axis
Power to Feedback Feedback Feedback
Release 24V DC Com
Figure 39 - Safe Stop and Safely-limited Speed with Door Monitoring, Door Control, and Lock
Monitoring (7 + 2-wire) Connections
First Unit (Multi-First) Middle Unit (Multi-Mid) Last Unit (Multi-Last)
Master Slave Slave
Axis1 Axis 2 Axis 3
[mm—m——————————— == —[812 SS_In_0 SS_Out_0 34 - $12 SS_In_0 —— SS_Out_0 34 - $12 SS_In_0 SS_Out_0 34
: === mmmmm—m——— - S— a-rg-slﬁ-p-mpqr---—b $22 SS_In_1 SS_Out_1 44 P §22 SS_In_1 ——SS_Out_1 44 = §22 SS_In_1 SS_Out_1 44
1 1
b i —{S52 SLS_In_0——SLS_Out 0 68 = §52 SLS_In_0——SLS_Out_0 68 - §52 SLS_In_0——SLS_Out_0 68
: E -------- :S?IEJZIIMr-egﬁggd-tnPgtq §62 SLS_In_1—— SLS_Qut_1 78 - $62 SLS_In_1—— SLS_Out_1 78 | $62 SLS_In_1—— SLS_Out_1 78
P
1 1
b
" : $11 Pulse_Source_0
$21 Pulse_Source_1 To Door
K . Solenoid
e Door Monitor Input
T 1 8§32 DM_In_0——DC_0Out_0 51 g §32 DM_In_0——DC_Out_0 51 - $32 DM_In_0——DC_0ut_0 51
—1101“ 2 — - $42 DM _In_1——DC_Out_1 52 = S42 DM_In_1——DC_Out_1 52 - $42 DM_In_1——DC_Out_1 52
® Lock Monitor Input
5 ’T\CEZ = X32 LM_In_0
- *‘\32 - X42 LM_In_1
A rl A2 MP_Out_0 14— MP_Out_0 14 |—p» MP_Qut_0 14| —
_ MP_Qut_1 24— MP_Qut_1 24 [—» MP_Qut_1 24|—»
[ 1| {
EERN\_/I Reset —»{s34 Reset_in éum $34 Reset_in é“m $34 Reset_In
TLS3-6D2 Input eset eset
4406- / Feedback A2 ot Feedback A2 Feedback A2
127260 First Axis Second Axis Third Axis
Power to Feedback Feedback Feedback
Release 24V DC Com
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Chapter 8 Slave Modes for Multi-axis Cascaded Systems

Figure 40 - Safe Stop, Safely-limited Speed, and Enabling Switch with Door Monitoring, Door Control,
and Lock Monitoring (7 + 2-wire) Connections

First Unit (Multi-First) Middle Unit (Multi-Mid) Last Unit (Multi-Last)
Master Slave Slave
Axis 1 Axis 2 Axis 3
mmmmmmmm o —{812 SS_In_0 SS_Out_0 34 - $12 SS_In_0 —— SS_Out_0 34 - $12 SS_In_0 ——SS_Out_0 34
[P Safe Stop Input. .1 7 551 1 — 55 o1 as »{ 522 55 In_1 ——SS_Out_1 44 | 822 55_In_1 —— S5_0ut_1 44
!
[ _limi —{852 SLS_In_0——SLS_Out_0 68 > S52 SLS_In_0——SLS_Out_ 0 68 = $52 SLS_In_0——SLS_Out_0 68
i i— -------- Safely-limited Speed Input __ ] $62 SLS_In_1— SLS_Out_1 78 » 62 SLS_In_1— SLS_Out_1 78 »{ $62 SLS_In_1— SLS_Out_1 78
1
!
[ . . . —{S§72 ESM_In_0
| i' _____ Enabling Switch Monitor Input $82 ESVLIn 1
1
: S11 Pulse_Source_0
§21 Pulse_Source_1 To DOU_I'
B ot . Solenoid
2 2 DUUr MUnltUr Inpln - $32 DM_In_0——DC_Out_0 51 - S$32 DM_In_0——DC_0Out_0 51 = $32 DM_In_0. DC_Out_0 51
TorholZ - w{ $42 DM_In_1——DC_Out_1 52 »| S42 DM_In_1——DC_Out_1 52 »| s42 DM_In_1 DC_Out_1 52
) Lock Monitor Input olxs2 i 1 o
& X2 [M_In_1
n MP_0ut_0 14 [ MP_0ut_0 14— MP_0ut_0 14—
+1 MP_Out_1 24— MP_Out_1 24|—» MP_Qut_1 24—
EERN, /) Reset —[s34 Reset_in éumt $34 Reset_In éumt $34 Reset_In
TLS3-6D2 Input ese! ese
4406 / Feedback A2 Feedback A2 Feedback A2
127260 First Axis Second Axis Third Axis”
Power to Feedback Feedback Feedback
Release 24V DC Com

Figure 41 shows that the SmartGuard™ 600 controller performs the reset
control. Any fault on any axis shuts down the entire system. The SmartGuard
600 controller controls the reset.

Figure 41 - Safe Stop with Door Monitoring, Safely-limited Speed, Lock Monitoring, and Enabling
Switch (7 + 2-wire) Connections

24V DC
Reset
First Unit (Multi-First) Middle Unit (Multi-Mid) Last Unit (Multi-Last)
Master Slave Slave 0 In2
Axis1 Axis 2 Axis 3 2 0SSD 01
S Safe Stop Inpu2 {3 1 — 0 mEN e
. S n_0——SLS_Out 0 68 SLS_In_0 —SLS_Out 0 68 SLS_In_0 —SLS_Out_0 68
Safely-limited Speed Input :§:§ ;L:’:n’wn—sm,m[u 8 ::: ;L: :n wu—sts,mlu % §:§ Z\L: :“ ?— SLS,OJU i
. . i ) SmartGuard 600
Enabling Switch Monitor Input =572 &0 Controller
11 Pulse_Source_0 To Door
$21 Pulse_Source_1 .
. S Solenoid
o>+ | Door Monitor Input
o $32 DM_In_0- DC_Out_0 51 $32 DM_In_0- DC_Out_0 51 $32 DM_In_0: DC_Out_0 51
g2 - {S42 DV_In_1 DC_Out_1 52 »{ S42 DM_in_1 DC_Out_1 52 - $42 DM_In_1 DC_Out_1 52
®© | Lock Monitor Input | "
6EN s iz L n0
Mm MP_Out_0 14}—p» MP_Out_0 14|—p MP_Out_0 1IJ->
B = MP_Out_1 24— MP_Out_1 24— MP_Out_1 uTb
Auto —»[S34 Reset_In Auto $34 Reset_n Auto $34 Reset_In In1
TLS3-GD2 Reset Reset Reset G0
L406- . . Feedback A2 | Fostbak A2 . | Foedbark A2
127260 First Axis .7 Second Axi§’ Third Axi§
p Feedback Feedback Feedback
owerto |24V DC Com
Release
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Notes:
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Chapter 9

Safe Maximum Speed (SMS)
Monitoring

Safe Maximum Speed and Direction Monitoring

Configure Safe Maximum Speed monitoring by setting the P61 [Max Speed
Enable] parameter to enable. When configured, Safe Maximum Speed
monitoring is active anytime the safety relay configuration is valid and Safety
mode is not disabled.

When you configure the safety relay for Safe Maximum Speed, the feedback
velocity is monitored and compared against a user-configurable limit.

You set the safe max speed limit, which is relative to encoder 1. If the
monitored speed is greater than or equal to the configured safe max speed
limit, an SMS Speed fault (Stop Category fault) occurs.

Safe Max Speed Timing Diagram
Speed

Safe Max Speed
Limit ——

» Time

Use the P63 [Max Spd Stop Typ] parameter to define the Safe Stop type that the
safety relay initiates if there is an SMS Speed fault.

Safe Maximum Speed Monitoring Stop Behavior

P63 [Max Spd Stop Typ] Parameter | Description

- . The speed monitoring safety relay initiates Safe Torque Off with
gt;nudss‘iiﬁﬂ%; "Jg‘fﬁgﬁ with Check for | o1 i for standstill anytime an SMS Speed fault is detected while
a the safety relay is monitoring motion.

_ - The speed monitoring safety relay initiates the configured Safe
gs—anesgtCoTnfl%ured Stop Type Stop type (parameter 45) anytime an SMS Speed fault is detected
plyp while the safety relay is monitoring motion.

If an SMS Speed fault is detected during a Stop Monitoring Delay [Stop Mon
Delayl], the delay ends immediately and the configured Stop Delay [Max Stop
Time] begins.
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Safe Maximum Speed and Direction Monitoring

SMS Speed Fault During Stop Monitoring Delay

SMS Speed Fault
1
- A | Stop Delay Begins Immediately I
(<} . -
c;;_ | > I
Safe MaX SPee tmm——gp _ ) P I _
timt ] NG N - |
' . T ‘/l/BeceIeration
. & Tolerance
Standstill Speetmmmpe |— — 1 — _
} i L > Time
<
1 1

Configured Stop Monitoring Delay

If an SMS Speed fault is detected during the Stop Delay [Max Stop Time], and
the P63 [Max Spd Stop Typ] parameter equals Use Configured Stop Type (Safe
Stp Typ), and the feedback signals indicate less than the maximum

frequency @ for your encoder type, the fault is reported, but no further action
is taken. Deceleration monitoring performs the safety function during the
Stop Delay [Max Stop Time]. That is, if an SMS Speed fault occurs during the

Stop Delay [Max Stop Time], the fault is ignored and the stopping action
continues.

SMS Speed Fault When P63 [Max Spd Stop Typ] Set to Use Configured Stop Type (Safe Stp Typ)

Stop R t
op quues SMS Speed Fault
Stop
Monitori !
A onitoring Stop Delay
- I I !
3 Delay < >
g I [EEN !
I B — See 1
SafeMaxSpeed . | 7 I_ -
Limit I

A/'/ Deceleration

Tolerance
Standstill Speed N I U ‘

I N
» Time

If an SMS Speed fault is detected during the Stop Delay [Max Stop Time] and
the P63 [Max Spd Stop Typ] parameter equals Use Safe Torque Off with Check
for Standstill (Torque Off), the SMS Speed fault is reported and the MP_Out

output sets to off. The Stop Delay [Max Stop Time] continues with standstill
checking enabled.

(a) 100 kHz for Sin/Cos or 200 kHz for Incremental
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Chapter 9 Safe Maximum Speed and Direction Monitoring

SMS Speed Fault When P63 [Max Spd Stop Typ] Set to Use Safe Torque Off with Check for Standstill
(Torque OFF)

Stop

Request

X SMS Speed Fault I Stop Delay

4
|- > |

- I

Safe Max Speed 8 I 1

Limit —p — — — - — -

T Unlock Door

Standstill Speed

" -E- _____ ' 5 > Time
$S_In B -------------- .......
$5_0ut [ -------------- .......
MP_Out | .............. .......
DOOut  TTooTTooTmmmmmmemmeemmeneeeees I_i

For more information about faults, see Fault Reactions on page 146.

Safe Maximum Acceleration Configure Safe Maximum Acceleration monitoring by setting the P64 [Max
(T Accel Enable] parameter to enable. When configured, Safe Maximum
(SMA) I‘Iomtormg Acceleration monitoring is active anytime the safety relay configuration is
valid and Safety mode is not set to disabled.

The resolution accuracy of the acceleration monitoring in revolutions/second?*
is equal to the speed resolution in

(RPM x 2) + 60
[(OverSpd Response - 36)/1000] seconds

The resolution accuracy of the acceleration monitoring in mm/second? is equal
to the speed resolution in

(mm/sx2)
[(OverSpd Response - 36)/1000] seconds

IMPORTANT  Acceleration is measured within the overspeed response time, P24
[OvrSpd Response].

When you configure the safety relay for Safe Maximum Acceleration, the
safety relay monitors the acceleration rate and compares it to a configured
Safe Maximum Acceleration limit, Pé5 [Safe Accel Limit]. If the acceleration is
greater than or equal to the configured Safe Maximum Acceleration limit, an
Acceleration fault (Stop Category fault) occurs.
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Safe Maximum Speed and Direction Monitoring

16

Safe Max Acceleration Timing Diagram

Acceleration
Safe Max
Acceleration g
Limit

> Time
>

Use the P66 [Max Acc Stop Typ] parameter to define the Safe Stop type that the
safety relay initiates if there is an Acceleration fault.

Safe Maximum Acceleration Monitoring Stop Behavior

P66 [Max Acc Stop Typ] Parameter Description

_ : The speed monitoring safety relay initiates Safe Torque Off with
gt;nudssetiﬁ?fT%rTng%?f?ff with Check for check for standstill anytime an Acceleration fault is detected
a while the safety relay is monitoring motion.

The speed monitoring safety relay initiates the configured Safe
Stop type anytime an Acceleration fault is detected while the
safety relay is monitoring motion.

1= Use Configured Stop Type (Safe Stp
Typ)

If an Acceleration fault is detected during a Stop Monitoring Delay

[Stop Mon Delay] and the P66 [Max Acc Stop Typ] parameter is configured as
Use Safe Torque Off with Check for Standstill (Torque Off), the Stop
Monitoring Delay [Stop Mon Delay] ends immediately and Stop Delay [Max
Stop Time] begins.

If an Acceleration fault is detected during the Stop Delay [Max Stop Time], and
the P66 [Max Acc Stop Typ] parameter equals Use Configured Stop Type
(Safe Stp Typ), and feedback signals indicate less than the maximum

frequency @ for your encoder type, then the fault occurs with no further

action. Deceleration monitoring performs the safety function during the Stop
Delay [Max Stop Time]. That is, if an Acceleration fault occurs during the Stop
Delay [Max Stop Time], the fault is ignored and the stopping action continues.

Acceleration Fault When P66 [Max Acc Stop Typ] Set to Use Configured Stop Type (Safe Stp Typ)

Stop
Acceleration Request
Fault

Speed

~.n
.o
~en

~gl— Deceleration

I Tolerance

Standstill Speed —_— - - - = = +

5 Time
>

If an Acceleration fault is detected during the Stop Delay [Max Stop Time] and
the P66 [Max Acc Stop Typ] parameter equals Use Safe Torque Off with Check
for Standstill (Torque Oft), the Acceleration fault is reported and the MP_Out
output sets to off. The Stop Delay [Max Stop Time] continues with standstill
checking enabled.

(a) 100 kHz for Sin/Cos or 200 kHz for Incremental

Rockwell Automation Publication 440R-UMO04C-EN-P - October 2021



Chapter 9 Safe Maximum Speed and Direction Monitoring

Safe Direction Monitoring
(SDM)

Acceleration Fault When P66 [Max Acc Stop Typ] Set to Use Safe Torque Off with Check for
Standstill (Torque OFF)

Acceleration Stop
Fault Request
A 1 Stop Delay

<
1<

\ 4

4

Speed

Standstill Speed —_—1

For more information about faults, see Fault Reactions on page 146.

When configured for Safe Direction monitoring, the safety relay monitors the
feedback direction and initiates the configured Safe Stop type when motion in
the illegal direction is detected. Use the P42 [Direction Mon] parameter to
configure Safe Direction monitoring. This parameter also determines the
direction, positive or negative, in which motion is allowed.

Enable Safe Direction Monitoring

P42 [Direction Mon] Parameter Description
0 = Disabled Safe Direction Monitoring is disabled.

1= Positive Always Safe Direction Monitoring is active anytime the
2 = Negative Always configuration is valid and not Disabled.

3 = Positive During SLS Safe Direction Monitoring is performed only when the
4 = Negative During SLS safety relay is actively monitoring Safely-limited Speed.

IMPORTANT  Be sure to set the P30 [Fbk 1Polarity] and P35 [Fbk 2 Polarity]

configuration parameters properly for a consistent direction between
encoder 1and encoder 2.

Use the P43 [Direction Tolerance] parameter to configure a position limit, in

encoder units, that is tolerated in the wrong direction before a Direction fault
occurs.
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Positive Safe Direction Monitoring Diagram

Speed
|
' Safe Direction
300 1
|
0 1
Time
Safe Direction Fault
Negative Safe Direction Monitoring Diagram
Safe Direction Fault
Speed
Time
0
-300

|
|
| Safe Direction
|
1

If motion is detected in the incorrect direction while Safe Direction
monitoring is active, a Direction fault occurs. If a Direction fault is detected
while the safety relay is monitoring motion, the configured Safe Stop type is
initiated and direction monitoring is not performed furing the Safe Stop. If a
Direction fault is first detected after the initiation of the Safe Stop, then all
outputs go to their faulted state.

For more information about faults, see Fault Reactions on page 146.
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Max Speed, Max Accel, and
Direction Monitoring

Set the parameters in Table 36 to configure Safe Maximum Speed, Safe
Maximum Acceleration, and Safe Direction monitoring.

Parameter List
Table 36 - Max Speed, Max Accel, and Direction Monitoring Parameters
Parameter Description Setting
Default: 0 = Same as encoder (Normal)
30  |Fbk1Polarity Defines the direction polarity for encoder 1. Ontions: 0 = Same as encoder (Normal)
ptions: 1=Reversed
Default: 0 = Same as encoder (Normal)
35  |Fbk 2 Polarity Defines the direction polarity for encoder 2. Ontions: 0 = Same as encoder (Normal)
ptions: 1=Reversed
Default: 0 = Disabled
0 = Disabled
. S _— 1="Positive always (Pos Always)
42 | Direction Mon Defines the allowable direction if Safe Direction . 2= Negative aIvyays(Neg A[wqys) o
monitoring is enabled. Options: 3 = Positive during Safely-limited Speed monitoring
(Posin SLS)
4 = Negative during Safely-limited Speed monitoring
(Neg in SLS)
Default: 10
43 | Direction Tol The position limit in encoder units tolerated in the wrong 0..65,535 deg or mm
direction when Safe Direction monitoring is active. Range: based on rotary or linear configuration that P29 [ Fbk 1 Units]
parameter defines
Default: 0 = Disabled
61  |Max Speed Enable  |Enable Safe Maximum Speed monitoring. Ontions: 0 = Disabled
PHONS: - Epabled
Default: 0
Defines the maximum speed limit that is tolerated if Safe 0..65,535 /
62 [Safe Max Speed h L OPER ] ..65,535 rpm or mm/s
ale Tlaxopee Maximum Speed monitoring is enabled. Range: based on rotary or linear configuration that P29 [Fbk 1 Units]
parameter defines
0 = Use Safe Torque Off with Standstill Checkin
Safe Maximum Speed monitoring stop behavior. Default: (Tzrque []ff)rqu " > g
Defines the stopping behavior that is initiated if there i
B (MaxSpdStopTyp  [orcuSSoced toult 0 = Use Safe Torque Off with Standstil Checking
See Safe Maximum Speed (SMS) Monitoring on page 13 | Options: (Torque Off)
1= Use Configured Safe Stop Type (Safe Stp Typ)
Default: 0 = Disabled
64 [Max Accel Enable  |Enable Safe Maximum Acceleration monitoring. Ontions: 0 = Disabled
PHONS: - Epabled
Default: 0
i Defines the Safe Maximum Acceleration limit, relative to 2 2
65 |Safe Accel Limit : Al " 0..65,535 rev/s” or mm/s
encoder 1, for which the system is being monitored. Range: based on rotary or linear configuration that P29 [Fbk 1 Units]
parameter defines
Safe max acceleration monitoring stop behavior. Default: 0= Use Safe Torque Off with Check for Standstill
Defines the stopping behavior that is initiated if there is (Torque 0ff)
66 |Max Acc StopTyp  |an Acceleration fault. . o 0 = Use Safe Torque Off with Check for Standstill
See Safe Maximum Acceleration (SMA) Monitoring on Range: (Torgue Off)

page T15.

1= Use Configured Safe Stop Type (Safe Stp Typ)
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Notes:
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Chapter 10

Safety Configuration

Safety Configuration and Verification

When you configure a speed monitoring safety system, you must record and
verify the configuration signature, and set the safety-lock status of the system
configuration. You can configure an optional password to help protect the
system configuration from unauthorized modifications.

Configuration Signature ID

The configuration signature ID is an identification number that uniquely
identifies a specific configuration for a safety device. Each time the system is
configured or reconfigured, a new configuration signature generates to
identify that specific configuration.

You can access the P10 [Signature ID] parameter to view the configuration
signature ID.

Safety-lock

When you have verified the operation of the system and recorded the
configuration signature ID, you must lock the configuration to protect it from
modification.

IMPORTANT If you do not safety-lock the configuration, untested or unintentional
changes can be made to the device configuration, which could result in
unexpected system behavior.

Use the Ps [Lock State] parameter to lock the configuration.

The Config Lock status indicator on the safety relay illuminates steady yellow
when the configuration is locked, and flashes yellow when the configuration is
unlocked.

Config

Lock
PWR/Fault .

Standstill
Safe Speed

Motion Power Door
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You can also check the safety-lock status of the system by viewing the
configuration lock bit (bit 1) in the P68 [Guard Status] parameter. If the bit
equals 1, the configuration is locked. If it equals o, the configuration is
unlocked.

Set a Password

Use an optional password to protect the system configuration. If you set a
password, edits to the configuration, safety-locking, and safety relay reset
operations require the password to be entered. You can set a password when
the safety relay is not safety-locked and the P6 [Operating Mode] parameter
value equals o (Program).

Follow these steps to set a new password.

1. Use the P1 [Password] parameter to enter a password (if previously
configured).

2. Use the P13 [New Password] parameter to enter the new password.
3. Set the P17 [Password Command] parameter to 1 (Change Password).

Parameter Description Setting
Password for lock and unlock .

1 Password function. Range: 0..4,294,967,295

13 New Password 32-bit configuration password Range: 0...4,294,967295
Default: 0= No action

17 Password Command | Save new password command. . 0= No action
Options: 1=Change Password

2 = Reset Password
Reset the Password

If you forget the password and must reset it, follow these steps.
1. Read the contents of the P18 [Security Code] parameter.

2. Contact Rockwell Automation® Technical Support at rok.auto/support
and provide the security code value and the serial number of the safety
relay.

A technical support representative uses the security code to calculate a
vendor password value.

3. Enter the value provided by your Rockwell Automation Technical
Support representative into the P19 [Vendor Password] parameter.

Set the P17 [Password Command] parameter to 2 (Reset Password).
5. Use the P13 [New Password] parameter to enter the new password.
Set the P17 [Password Command] parameter to 1 (Change Password).

Reset the Safety Relay

When the safety relay is unlocked and the P6 [Operating Mode] parameter
equals o (Program), you can setting the P7 [Reset Defaults] parameter to 1 to
reset the configuration parameters of the safety relay to the factory default
settings. The reset parameters are sent to the safety relay when the Pé6
[Operating Mode] parameter changes to 1 (Run).
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Basics of Application The system integrator or a user who is trained and experienced in safety

: applications can configure the intended SIL CL 3, PLe, or Cat 4 system. The
Development and Testlng developer must follow good design practices.

« Use functional specifications, including flowcharts, timing diagrams
and sequence charts.

« Perform a configuration review.
« Perform configuration validation.

Commissioning the System The flowchart shows the steps required steps for commissioning a speed

monitoring safety system. The items in bold are explained in the following
sections.

< Specify the Safety Configuration >

Y

Configure the System

:

Configuration Signature ID Generated

!

Project Verification Test Configuration Signature ID
= Generated

A

Tests Pass ed? Make Required Modifications

Confirm the Project

!

Record the Configuration Signature
1D

!

Lock the Configuration

!

< Verify Signature ID and Lock Status >

Specify the Safety Configuration

You must create a specification for the system configuration that addresses the
safety requirements that the risk assessment of your application defines. Use
the specification to verify that the configuration is selected correctly and fully
addresses the functional and safety control requirements of your application.
The specification must be a detailed description that can include

(if applicable):

« Asequence of operations.

« Flow and timing diagrams.

« Sequence charts.

« A configuration description of each parameter.
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« Documented descriptions of the steps with step conditions and actuators
to be controlled.

« Input and output definitions.
« I/Owiring diagrams and references.
« Atheory of operation.

« A matrix or table of stepped conditions and the actuators to be
controlled, including sequence and timing diagrams.

+ Adefinition of marginal conditions, for example, operating modes.

The I/O portion of the specification must contain the analysis of field circuits,
(the type of sensors and actuators).

« Sensors (digital or analog)

- Signal in standard operation (dormant current principle for digital
sensors, sensors off means no signal).

- Determination of redundancies required for SIL levels.
- Discrepancy monitoring and visualization, including your diagnostic
logic.
« Actuators
- Position and activation in standard operation (normally off).
- Safe reaction/positioning when switching off or power failure.

- Discrepancy monitoring and visualization, including your diagnostic
logic.

Configure the Speed Monitoring Safety Relay

Use a HIM (catalog number 20-HIM-A3) to set the configuration parameters to
configure the safety relay. You can also use DriveExplorer™ software,
version 5.02 or later, or DriveExecutive™ software, version 4.01 or later.

The safety relay is configured in the safe state. You must unlock the safety relay
to configure. You must provide the password (if configured) to unlock the
safety relay.

Follow these steps to configure the safety relay:

1. Unlock the safety relay configuration (if locked), by setting the Ps
[Lock State] parameter to o (Unlock).

2. Ifanerror occurs, you must use the P1 [Password] parameter to enter the
password.

3. Place the safety relay in Program mode by setting the Pé6
[Operating Mode] parameter to o.

If you are using DriveExplorer or DriveExecutive software, the
P10 [Signature ID] parameter value changes to o.

IMPORTANT  When the safety relay is in Program mode, the
P69 [10 Diag Status] parameter does not update or refresh.

4. Edit parameters to meet your system configuration specification and
risk assessment requirements.

5. When you have edited parameters, set the P6 [Operating Mode]
parameter to 1, which puts the safety relay into Run mode.

A configuration signature ID generates.

6. Record the configuration signature ID from the contents of the
P10 [Signature ID] parameter.
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Editing the Configuration

7. Enter the password, if necessary.
8. Setthe Ps [Lock State] parameter to 1 (Lock).

For a complete list of parameters and settings for the MSR57P safety relay, see
Appendix B on page 153.

Project Verification Test

To check if the configuration of the speed monitoring safety relay adheres to
the application specification, you must generate a suitable set of test cases that
cover the application. File and retain the set of test cases as the test
specification. You must include a set of tests to prove the validity of the safety
configuration parameters.

Perform a complete functional test of the entire system before the operational
startup of a safety-related system.

Confirm the Project

You must check each parameter to verify it is set to the correct value, according
to your system configuration specification.

Safety Validation

An independent, third-party review of the safety system can be required before
the system is approved for operation. An independent, third-party
certification is required for IEC 61508 SIL CL 3.

Verify the Signature and Lock at the Speed Monitoring Safety Relay

To meet SIL CL 3, PLe, Cat 4 requirements, you must verify that the correct
configuration is locked in the speed monitoring safety relay.

To check the configuration signature ID, view the contents of the
P10 [Signature ID] parameter and verify that it matches the configuration
signature ID you recorded as part of the configuration process in Configure

the Speed Monitoring Safety Relay on page 124.

To verify the lock status, view the Config Lock status indicator on the speed
monitoring safety relay. The Config Lock status indicator is steady yellow
when the configuration is locked and flashing yellow when it is unlocked.

To verify the lock status, view the status of the Ps5 [Lock State] parameter and
the status of the Configuration Lock bit (bit 1) of the P68 [Guard Status]
parameter. If the bit equals 1, the configuration is locked. If the bit equals o, the
configuration is unlocked.

Only authorized, specially trained personnel can edit the configuration. These
personnel must use all supervisory methods available, for example, software
password protections.

When authorized, specially trained personnel make edits, they assume the
central safety responsibility while the changes are in progress. These personnel
must also maintain safe application operation.
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You must sufficiently document all edits, including:
« Authorization.
« Impact analysis.
- Execution.
« Testinformation.
« Revision information.

The flowchart shows the steps necessary to edit the speed monitoring safety
relay configuration.

( Edit the Configuration )

v

Unlock the Configuration

b

Make Desired Modifications to Safety
Parameters

'

| Apply Changes

'

| Configuration Signature ID Generated |

!

| Project Verification Test | Make Required Modifications
¢ 7y

Tests Passed?

|

| Confirm the Project |

| Record the Configuration Signature ID |

.

| Lock the Configuration |

Y
| Verify the Lock Status and Signature ID |

END
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Introduction

Example Application 1

Configuration Examples

The following examples guide you through the basic steps that are required to
program an application that uses some of the safety functions of the

MSRs7P Safety Relay. The remaining chapters of this manual provide detailed
information on the operation of each safety function.

This example application uses the following basic configuration in a single-
axis system:

« Safe Stop (SS) enabled with an E-stop button.
« Safely-limited Speed (SLS) initiated with a 2 N.C. contact switch.

« Door Monitoring (DM) of a guard locking switch (TLS-3 GD2) configured
as Power to Release.

« A Reset button with 1 N.O. contact.

« One encoder that is connected with sin/cos output signal and resolution
of1024.

« A configured Safe Maximum Speed (SMS) limit.
Each of the following sections describes the settings that you must enter for
each parameter group. Use a HIM, or DriveExplorer™ or DriveExecutive™
software to configure the safety relay.

For information on how to connect and use a HIM, see Appendix C on
age 161. For information on how to connect to a personal computer and use
soétw

are for configuration, see Appendix D on page 163.

Initial Security Group Settings

Security Group Parameters

HIM Screen Software Screen
Fn|Configuring|Autad File Edit Explore Actions Help
_ﬂ:RPM dlg-ieas X @
FGE: Parameter - Devices s | MiP.P# | Mame | value
Password = Hode 1: - MSRS7 * Lol Fassword ]
Lock State -0 - MSR57 1:0.5 Lock State Unlock,
Operating Mode Parameter List i: E?D Spefr-atgtgyodde ;rogral]:
HR onfig ode o Fau
=-p t
ar r. 107 Reset Defaults Mo Action
S 1:0.10 Signature ID i}
General 1: 0,13 Mew Password 0
Feedback 1:0.17 Password Command Mo Action
Stop 1:0.15 Security Code 256
Limited Speed 1:0.19 Wendor Password o
Door Control
Max Speed
Faults
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Follow these steps to put the safety relay into Program mode for configuration:

1.

10.

11.

From the security group, choose the Ps [Lock State] parameter.

The default value of the Lock State parameter is o (Unlocked). The Config
Lock status indicator on the front of the safety relay indicates the locked
or unlocked state. Flashing yellow is unlocked; steady yellow is locked.

If the safety relay is locked (Lock State parameter value equals 1), set the
Ps [Lock State] parameter value to o.

If an error occurs, a password was configured to protect the safety relay
configuration.

Choose the P1 [Password] parameter.

Type the password.

Choose the P6 [Operating Mode] parameter.
The default value is o, which equals program.

If the safety relay is in Run mode (Operating mode parameter equals 1),
set the P6 [Operating Mode] parameter to O to enter a new configuration.

To configure a password or change the password, choose the P13 [New
Password] parameter.

The default value is 0. Enter a value from o0...4,294,967,2.95.
Type the new password value.
Choose the P17 [Password Command] parameter.

Set the P17 [Password Command] parameter value to 1, which equals
Change Password (Change PW).

Go to the next section to set the parameters found in the general
parameters group.

General Group Settings

General Group Parameters

HIM Screen Software Screen
Fn|Configuring|lAutol | Fle Edt Explore Actions Help
f ‘ e
I 8 5-:0 88 = 4o
FGH: Parameter = Devices 5 | Nipp# | Mame | walue
Cascaded Config = Mode 1: - MSRE7 1: 0,20 Cascaded Config Single:
Safety Mode =0 - MSR57 1:0.21 Safety Mode Safe Stop
Reset Type Parameter List 1:0.22 Reset Type M.onitored
1 Parameters 1:0.23 Reset Loop Disable
5 it 1:0.24 OverSpd Response 42 msec
e 1:0.25 Language Code English
1:0.26 Max Display Spd 1800
Feedback 1:0.71 MP Out: Made Pulse Test
Stop 1:0.72 55 Qut Mode Pulse Test
Limited Speed 1:0.73 5LS Out Mode Pulse Test
Door Control
Max Speed
Faults

Follow these steps to configure the general operation of the safety relay:

1.
2.

From the general group, choose the P20 [Cascaded Config] parameter.

To configure the safety relay as one unit, set the P20 [Cascaded Config]
parameter to o (default).

Choose the P21 [Safety Mode] parameter.
The default setting is 1, which equals Safe Stop.

Set the P21 [Safety Mode] parameter value to 4 for Master, Safely-limited
Speed with Door Monitoring mode (Lim Speed DM).
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10.

11.

In this mode, the door locks when the machine speed is above a
configured Safe Speed Limit. The door can unlock when the machine is
at standstill speed or is at or below the Safe Speed Limit and the SLS_In
input is off.

Choose the P22 [Reset Type] parameter.

Set the P22 [Reset Type] parameter value to 2 (default), which equals
Manual Monitored (Monitored).

The manual monitored setting requires the reset circuit to close and
open to reset.

Choose the P23 [Reset Loop] parameter.

To disable reset qualification monitoring, set the P23 [Reset Loop]
parameter value to o (default).

This setting assumes that there are no external contactors or devices that
are connected to the system that require monitoring.

Choose the P24 [OverSpd Response] parameter.

The default overspeed response time is 42 ms.

Set the P24 [OverSpd Response] parameter value to 1, which equals
48 ms.

See Overspeed Response Time on page 56 for details.

Go to the next section to use the feedback parameters group to configure
the type of feedback.

Feedback Group Settings

Feedback Group Parameters

HIM Screen Software Screen
R R B-Devices s | np.ps | Mame | Value | Units
Fn|Configuring|Autol :
] J | | B-Mode 1: - MSRS7 * 10, Fbk Mode Single Fbk
RPM B-0 -MSR57 % Fbk 1 Type Sine/Cosine
FGE: Parameter Parameter List ® ::Et iggll:'lt E:‘r‘ersed
ok : y
Pl Mode S e Fbk 1Resolution 1024 PPR
Fbk 1 Type £ apquiy Fbk 1 valt Man 0 volt
Fbk 1 Units General Fbk 1 Speed 243.2 RPM
Feedback Fbk 2 Units Rev
Stop Fbk 2 Polarity Mormal
Limited Speed Fbk 2 Resolution 1} PFR
Cas Gulis ok 25oeed o o
- Max Speed DES B i
F‘“lt R Fhk Speed Ratio 000000
TEERE Fbk Speed Tal 0.0 RPM
-1 - 1203655 RS232 DF 1 Fbk Pas Tol 5 Deg
i Parameter List Direction Mon Meg Always
- Custom Views Direction Tal 10 Deg

Follow these steps to configure the type of feedback used by the safety relay:

1.
2.

9.
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From the feedback group, choose the P27 [Fbk Mode] parameter.

Set the P27 [Fbk Mode] parameter value to o (default) for redundant
processing and cross-checking of the single encoder input in a 1002
architecture.

Choose the P28 [Fbk 1 Type] parameter.
The default value is 1 for incremental encoder input.

Set the P28 [Fbk 1 Type] parameter value to o for sine/cosine and internal
monitoring of the single encoder input.

Choose the P29 [Fbk 1 Units] parameter.

Set the P29 [Fbk 1 Units] parameter to o (default), which equals rotary
feedback.

Choose the P30 [Fbk 1 Polarity] parameter.

To configure the direction for monitoring to be the same as the encoder
direction (Normal), set the P30 [Fbk 1 Polarity] parameter to o (default).

Choose the P31 [Fbk 1 Resolution] parameter.
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10. Choose 1024 (default) or enter value between 1...65,535 pulses/revolution
based on the encoder’s specifications.

11. Choose the P32 [Fbk 1 Volt Mon] parameter.

12. To monitor voltage in accordance with the specifications of the encoder,
enter 5, 9, 12, or 14V. To disable encoder voltage monitoring, enter o
(default)

as a value between -214,748,364.8...214,748,364.8 rpm that is based on the
configuration of the encoder. You do not need to enter a setting or value for
this parameter.

Q The P33 [Fbk 1Speed] parameter displays the output speed of the encoder

13. Choose the P42 [Direction Mon] parameter.

14. Set the P42 [Direction Mon] parameter value to o (default), which equals
disabled.

You can disable Safe Direction monitoring if only one direction of
rotation is possible or there is no safety-related restriction on the
direction of rotation.

15. Go to the next section to set the parameters found in the stop parameters

gI‘Ollp.
Stop Group Settings
Stop Group Parameters
HIM Screen Software Screen
Fn|Configuring|Autol |5 Devices s|wppe | Name | value | nits
RPM B-Mode 1: - MSR57 10,44 Safe Stop Input 2NC
B5-0 -MSR57 1: 0,45 Safe Stop Type Torque Off
FGE: Parameter Parameter List 1:0.46 Stop Mon D.ela‘,' 0.0 Sec
£ In L : 1 0.47 Max Stop Time 10.0 Sec
a e Op - out 2 Pgar:mEti'f 1:0.43 Standstil Speed 1.000 RPM
ate >top _ype gkt 1: 0.49 Standstil Pos 10 Deg
Stop Mon Delay General = 10,50 Decel Ref Speed 0 RPM
Feedback *  1:0.51 Stop Decel Tol a Yo

ted Speed
i Door Contral
- Max Speed
- Faults
B-1 - 1203-555 R5232 DF1
. Parameter List
- Custom Views

Follow these steps to configure the stop operation of the safety relay.
1. From the stop group, choose the P44 [Safe Stop Input] parameter.

2. Setthe P44 [Safe Stop Input] parameter value to 1 (default) for 2NC (dual-
channel equivalent) operation.

In this example application, the Safe Stop input (SS_In) monitors an
E-stop button with two normally closed (2NC) contacts.

3. Choose the P45 [Safe Stop Type] parameter.

Set the P45 [Safe Stop Type] parameter value to o (default), which equals
Safe Torque Off with Standstill Speed Checking (Torque Off).

Safe Torque Off with Standstill Speed Checking (Torque Off) switches off
motion power immediately after an E-stop command and sets door
control to unlock when the standstill speed is detected.

5. Choose the P47 [Max Stop Time] parameter.
Enter a value from 0...6553.5 s, the default value is 10 s.

6. Type the value of the expected coast-to-stop time plus a reasonable
tolerance after the Safe Stop command initiates.

If the speed of the machine is not below the standstill speed within the
Stop Delay [Max Stop Time] you entered, a Stop Speed fault occurs and
door control remains set to lock until the standstill speed is reached.
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7. Choose the P48 [Standstill Speed] parameter.

Enter a value from 0.001...65,535 rpm, the default value is 0.001 rpm. The
standstill speed is measured in revolutions per minute because the P29
[Fbk 1 Units] parameter is configured for rotary feedback.

8. To define the speed at which the safety relay determines standstill is
reached, enter a value in the P48 [Standstill Speed] parameter field.

9. Choose the P49 [Standstill Pos] parameter.

Enter a value from 0...65,535°, the default value is 10°. The standstill
position is measured in degrees because the P29 [Fbk 1 Units] parameter
is configured for rotary feedback.

10. Enter the value in encoder units that defines the tolerated position limit
after standstill is reached.

11. Go to the next section to set the parameters found in the limited speed
parameters group.

Limited Speed Group Settings

Limited Speed Group Parameters

HIM Screen Software Screen
Fn|Configuring|Autol |FDevies _ s | epps l Narme | value | Units
RPM B-Mode 1: - MSRE7F 1: 0,52 Lim Speed Input 2MNC
B0 -MSR57 1: 0,53 LimSpd Mon Delay 0.0 Sec

FGEZ Parameter i Parameter List 1:0.54 Enable SW Input Mot Used

. il Safe Speed Limit 500.0 RPM

&P, ter
Lim Speed Input kit Rl Speed Hysteresis a %

[LimSpd Mon Delay|

Enable SW Input

i Security

- General

- Feedback

- Stop

B ied pecd

- Door Control

- Max Speed

- Faults

B-1 -1203-555 R5232 DF1
. Parameter List

- Custom Views

Follow these steps to configure the Safely-limited Speed operation:

1. From the limited speed group, choose the P52 [Lim Speed Input]
parameter.

The default value is o (Disabled), for applications without Safely-limited
Speed control.

2. Setthe P52 [Lim Speed Input] parameter value to 1 for 2NC (dual-channel
equivalent) operation.

In this example application, the Safely-limited Speed input (SLS_In)
monitors a switch with two normally closed (2NC) contacts. If the N.C.
contacts are open and speed exceeds the configured Safely-limited
Speed, the safety relay initiates the configured Safe Stop type.

When the safety relay is actively monitoring Safely-limited Speed and the
speed of the machine is at or below the configured safe speed limit, the
gate interlock releases and the door can be opened.

3. Choose the Pss [Safe Speed Limit] parameter.
The default value is o rpm or mm/s. The valid range is from 0...6553.5.
4. Type the maximum allowable rpm value for safe (reduced) velocity.

The speed is calculated in rpm, based on the P29 [Fbk 1 Units] parameter
setting (0 = rotary feedback) entered previously.

5. Go to the next section to set the parameters that configure door control
operation.
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Door Control Group Settings

Door Control Group Parameters
HIM Screen Software Screen

Fn|Configuring|Autol File Edit Explore Actions Help
_ﬂma &5--028 ;@
FG: Parameter - Devices 5 | Nipp# | Mame | walue
Door Out Type —I-Mode 1! - M3RS7 1:0.57 Door Quk Type Prr to Rel
IpM Input =0 - MSR57 1:0.74 Door Quk Mode Pulse Test
Lock Mon Enable Parameker List 1:0.58 DM Input Mot Used
1. Parameters 1:0.59 Lock Mon Enable Disable
: 1: 0,60 Lock Maon Input Mot Used
Security
General
Feedback
Stop
Limited Speed
Door Contral
Max Speed
Faults
=11 - 1203-JSE USE ko DPI
Parameter List

Follow these steps to configure door control operation for the safety relay:

1.
2.

From the door control group, choose the P57 [Door Out Type] parameter.

Set the P57 [Door Out Type] parameter to o (default), which equals Power
to Release (Pwr to Rel).

This parameter is chosen because power must be applied to the solenoid
inside the TLS-3 GDz2 gate switch to release the gate interlock.

Choose the P58 [DM Input] parameter.

The default setting is o for applications that do not use an interlock
switch.

Set the P58 [DM Input] parameter value to 1 for 2NC (dual-channel
equivalent) operation.

In this example application, the DM Input (DM_In) monitors the
TLS-3 GD2 switch, which has two normally closed (2NC) safety contacts.

Choose the P59 [Lock Mon Enable] parameter.

The default value is o (Disabled) for applications without an interlock
switch.

Set the P59 [Lock Mon Enable] parameter value to 1 (Enabled) because
this application uses the TLS-3 GDz2 interlock switch.

Choose the P60 [Lock Mon Input] parameter.

The default value is 0 (Not Used) for applications that do not use an
interlock switch.

Set the P60 [Lock Mon Input] parameter value to 1 for 2NC (dual-channel
equivalent) operation.

In this example application, the Lock Monitor Input (LM_In) monitors
the TLS-3 GD2 switch, which has two normally closed (2NC) interlock
monitoring contacts.

Go to the next section to set the parameters that configure Safe
Maximum Speed monitoring.
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Max Speed Group

Max Speed Group Parameters

HIM Screen Software Screen
. R B-Devices s | nip.pz | Mame | Value | Units
Fn f A ; ;
Configuringlutd &-Node 1: - MSR57 1:0.61 Max Speed Enable Disable
RPM &0 -MSRST 1:0.62 Safe Max Speed 0 RPM
FGE: Parameter Parameter List 1: 0,63 Max Spd Stop Typ Tprque off
" e 4 Enabl dpel e 1: 0.64 Max Accel Enable Disable
ax Spee nap.e e 't‘_' 1: 0,65 Safe Accel Limit 1] RPSS
Safe Max Speed Fesaiay 1: 0,66 Max Acc Stop Typ Torque Off

Max Spd Stop Typ

- General

- Feedback

Stop

Limited Speed
Door Contral
Faults

-1 - 1203-555 R5232 DF1
Parameter List

- Custom Views

- Compare Results

Follow these steps to configure maximum speed monitoring for the safety

relay:
L

From the max speed group, choose the P61 [Max Speed Enable]
parameter.

The default value is o (Disabled) for no maximum speed limitation.

Set the P61 [Max Speed Enable] parameter value to 1 (Enabled), which
monitors that the encoder feedback signal, does not exceed the velocity
that is configured by using the safe max speed parameter.

Choose the P62 [Safe Max Speed] parameter.
The default value is 0 rpm or mm/s. Enter a value from o...6553.5.
Type the maximum allowable rpm value for velocity.

The speed is calculated in rpm, which is based on the P29 [Fbk 1 Units]
parameter setting (0 = Rotary feedback) entered previously.

Choose the P63 [Max Spd Stop Typ] parameter.

Set the P63 [Max Spd Stop Typ] parameter value to o (default), which
equals Use Safe Torque Off with Standstill Checking (Torque Off).

With this configuration, if speed exceeds the configured safe max speed,
the safety relay initiates a Safe Torque Off with standstill checking type
of Safe Stop, regardless of the configured Safe Stop type.

To put the safety relay into Run mode and lock the configuration,
proceed to the next section.

Final Security Group Settings

This example includes only the steps for entering a configuration with the use
of the HIM or software program. You must also follow the requirements that

are described in Safety Configuration and Verification on page 121.

A\

ATTENTION: You must verify the configuration and validate the entire system,
including a complete functional test, before the operational startup of any
safety-related system.

Only authorized, specially trained personnel, who are experienced in the
commissioning and operation of safety-related systems can configure, test,
and confirm the project.
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Follow these steps to put the safety relay into Run mode, generate a
configuration signature, and lock the configuration:

1. From the security group, choose the P6 [Operating Mode] parameter.

2. Set the P6 [Operating Mode] parameter value to 1, which equals Run
mode.

A configuration signature is generated.

3. Choose the P10 [Signature ID] parameter and record the configuration
signature value that is stored in this parameter.

4. Ifyou configured a password, choose the P1 [Password] parameter and
type the password.

5. Choose the Ps [Lock State] parameter.

To lock the configuration, set the Ps [Lock State] parameter value to 1
(Lock).

The Config Lock status indicator is steady yellow when the safety relay
configuration is locked.

This example application shows how to change the default configuration
settings to configure the MSR57P safety relay for an application with these
basic parameters:

« Safe Stop (SS) enabled with an E-stop button.

« Safely-limited Speed (SLS) initiated with a 2NC contact switch.
« A configured Safe Maximum Speed (SMS) limit.

- Door Monitoring (DM).

« Door Control (DC) to control a guard locking switch (TLS-3 GD2, Power
to Release style).

« A Reset button with one N.O. contact.

« Enabling Switch (ESM) with two N.C. contacts. Hold the switch in the
middle position to access the machine for maintenance while it is
running at Safely-limited Speed.

« One encoder that is connected with sin/cos output signal and resolution
of 1024.

Each of the following sections describes the settings that you must enter for
each parameter group. Use a HIM, or DriveExplorer or DriveExecutive
software to configure the safety relay.

For information on how to connect and use a HIM, see Appendix C on
age 161. For information on how to connect to a personal computer and use
soétw

are for configuration, see Appendix D on page 163.
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Initial Security Group Settings

Security Group Parameters

HIM Screen Software Screen
Fn|Configuring|lAutad Fil= Edit Explore Actions Help
RPM @ 5-- 088 )&
FG[: Parameter - Devices 5 | Nipp# | Mame | value
Password = Mode 1: - MSRE7 * 101 Passwaord 1]
=0 - MSRET 1:0.5 Lock State Unlack.
Operating Mode Parameter List 1: 0.6 Oper.ating Mode Program
S baraatee 1:0.70 Config Fit Code Mo Fault
s 107 Reset Defaults Mo Action
SHEHHL 1:0.10 Signature ID )
General 1: 0,13 Mew Password 0
Feedback 1:0.17 Password Command Mo Action
Stop 1:0.15 Security Code 256
Limited Speed 1:0.19 Wendor Password o
Door Control
Max Speed
Faults

Follow these steps to put the safety relay into Program mode for configuration:

1.

10.

11.

From the security group, choose the P5 [Lock State] parameter.

The default value of the lock state parameter is o (Unlocked). The Config
Lock status indicator on the front of the safety relay also indicates the
locked or unlocked state. Flashing yellow is unlocked; steady yellow is
locked.

If the safety relay is locked (Lock State parameter value equals 1), set the
Ps [Lock State] parameter value to o.

If an error occurs, a password is configured to protect the safety relay
configuration.

Choose the P1 [Password] parameter.

Type the password.

Choose the P6 [Operating Mode] parameter.
The default value is o (Program).

If the safety relay is in Run mode (Operating Mode parameter equals 1),
set the P6 [Operating Mode] parameter to o to enable you to enter a new
configuration.

If you want to configure a password or change the password, choose the
P13 [New Password] parameter.

The default value is o. Enter a value from o0...4,294,967,2.95.
Type the new password value.
Choose the P17 [Password Command] parameter.

Set the P17 [Password Command] parameter value to 1, which equals
Change Password (Change PW).

To set the parameters found in the general parameters group, proceed
the next section.
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General Group Settings

General Group Parameters

HIM Screen Software Screen
Fnlconfiguring|Autol Fil= Edit Explore Actions Help
R LR850 88 = ) e
FGE: Parameter = Devices S | M:P.P# | Mame | Yalue
Cascaded Config —I-Mode 1! - M3RS7 1:0.20 Cascaded Config Single
Safety Mode =-0 - MSRE7 i: ggé :afettyTMode I?qafe_tstm:'d
Parameter List B eseLlype Onicore:
Reset Type 2} Parameters 1:0.23 Reset Loop Disable
5 it 1:0.24 OverSpd Response 42 msec
ecun i 1:0.25 Language Code English
General 1:0.26 Max Display Spd 1800
Feedhack 1:0.71 MP Out Mode Pulse Test
Stop 1:0.72 55 Qut Mode Pulse Test
Limited Speed 1:0.73 5LS Out Mode Pulse Test
Door Control
Max Speed
Faults

Follow these steps to configure the general operation of the safety relay:
1. From the general group, choose the P20 [Cascaded Config] parameter.

2. To configure the safety relay as one unit, set the P20 [Cascaded Config]
parameter to o (default).

3. Choose the P21 [Safety Mode] parameter.
The default setting is 1 (Safe Stop).

4. Set the P21 [Safety Mode] parameter value to 6 for Master, Safely-limited
Speed with Door Monitoring and Enabling Switch Monitoring mode
(Lim Speed DMES).

In this mode, the door locks when the machine speed is above a
configured safe speed limit. The door can unlock when a stop is
requested and the machine is at standstill speed. The door can also
unlock when Safely-limited Speed monitoring (SLS_In input = OFF) and
the speed is below the configured safe speed limit. When the enabling
switch is held in the middle position, the door can open while the
machine is running below the safe speed limit.

5. Choose the P22 [Reset Type] parameter.

Set the P22 [Reset Type] parameter value to 2 (default), which equals
Manual Monitored (Monitored).

The manual monitored setting requires the reset circuit to open and
close to reset.

7. Choose the P23 [Reset Loop] parameter.

To disable reset qualification monitoring, set the P23 [Reset Loop]
parameter value to o (default).

This setting assumes that there are no external contactors or devices that
are connected to the system that require monitoring.

9. Choose the P24 [OverSpd Response] parameter.
The default overspeed response time is 42 ms.
10. Set the P24 [OverSpd Response] parameter value to 0 (42 ms).

See Overspeed Response Time on page 56 for details.

11. To use the feedback parameters group to configure the type of feedback,
proceed the next section.
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Feedback Group Settings

Feedback Group Parameters

HIM Screen

Software Screen

Fn|Configuring|lAutaol
RPM

File Edit Explore Actions Help

‘ \
2 F-E0 88 X @
FGEI Parameter - Devices 5 | PP | Mame | Yalue | Units |
Fbk Mode = Made 1: - MSRS7 *  1;0,27  FokMode Single Fok
-0 - MSR57 * 1028 Fbk 1 Type SinelCosine
Fbk 1 Units Parameter List : i: ggg ::E::i gnlits't EEV ’
10 olarity everse
- Paramete.rs * 1031 Fbk 1 Resolution 1024 FPR
Security * 1,032 Fbk1 Vol Mon 12 valt
General R 1:0.33  Fbk1Spesd 105.5 RPM
* 100,34 FbkZ Units Rev
Stop * 110,35 Fbk 2 Polarity Mormal
Limited Speed * 1036 Fbk 2 Resolution o FFR
Doaor Cantral * 100,37 Fbk 2 Vot Mon ] Walt
1:0.35 Fbk 2 Speed 0.0 RPM
o oneed 1:0.39  FbkSpeedRatio  0.00000
Faults 1:0.40  FbkSpeed Tal 00 RPM
=1 - 1203-U5E U3E ta DPT 1:0.41  FbkPas Tal il Deq
Parameter List 1:0.42  Direction Maon Meg Always
Cuskom Yiews 1: 0,43 Direction Tal 360 Deg

Follow these steps to configure the type of feedback used by the safety relay:

1.
2.

10.

11.
12.

13.
14.

15.
16.
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From the feedback group, choose the P27 [Fbk Mode] parameter.

Set the P27 [Fbk Mode] parameter value to o (default) for redundant
processing and cross-checking of the single encoder input in a 1002
architecture.

Choose the P28 [Fbk 1 Type] parameter.
The default value is 1 for incremental encoder input.

Set the P28 [Fbk 1 Type] parameter value to o for sine/cosine and internal
monitoring of the single encoder input.

Choose the P29 [Fbk 1 Units] parameter.

Set the P29 [Fbk 1 Units] parameter to o (default), which equals rotary
feedback.

Choose the P30 [Fbk 1 Polarity] parameter.

To configure the direction for monitoring to be the same as the encoder
direction (Normal), set the P30 [Fbk 1 Polarity] parameter to o (default).

Choose the P31 [Fbk 1 Resolution] parameter.

Choose 1024 (default) or enter a value between 1...65,535 pulses/revolution
based on the specifications of the encoder.

Choose the P32 [Fbk 1 Volt Mon] parameter.

To monitor voltage in accordance with the specifications of the encoder,
enter 5, 9, 12, or 14V. To disable encoder voltage monitoring, enter o

(default)
The P33 [Fbk 1Speed] parameter displays the output speed of the encoder

Q as a value between -214,748,364.8...+214,748,564.8 rpm, which is based on
the configuration of the encoder. It is not necessary to enter a setting or
value for this parameter.

Choose the P42 [Direction Mon] parameter.

Set the P42 [Direction Mon] parameter value to 2, to configure the

normal monitored direction as negative always.

Choose the P43 [Direction Tol] parameter.

Enter a value between o...65,535° that is based on the specifications of the
encoder.

The default value is 10°.
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17.

This value sets the position limit that is tolerated in the wrong direction
when Safe Direction monitoring is enabled. A value of 360 equals one
revolution in the forward direction before a Direction fault occurs.

To set the parameters found in the stop parameters group, proceed to the
next section.

Stop Group Settings

Stop Group Parameters
HIM Screen Software Screen

Fn|Configuring|Autol | Fle Edt Explore Actions Help
RPM 2 F-E0 88 » @

=~

FGﬁl Parameter - Devices 5 | PP | Mame | Yalue | Units |
Safe Stop Input -1 Mode 1: - MSRE7 1:0.44  Safe Stop Input 2MC
Safe Stop Type -0 - MSR57 1:0.45 Safe Stop Type Safe Stop 1
Stop Mon Delay Parameter List i: g:? fqtopggon ?elay ?ID?D gec
HLLA ax otop hime . 2C
=P t
arasme e.rts * 10048 Skandstil Speed 1.000 RPM
Sty * 10,49  Standstil Pos 4096 Deq
General * 1,050 DecelRefSpeed O RPM
Feedback *  1:0.51  Stop Decel Tol il %
Limited Speed
Mo Canbeal

Follow these steps to configure the stop operation of the safety relay:

1.
2.

10.

11.

From the stop group, choose the P44 [Safe Stop Input] parameter.

Set the P44 [Safe Stop Input] parameter value to 1 (default) for 2NC (dual-
channel equivalent) operation.

In this example application, the Safe Stop input (SS_In) monitors an
E-stop button with two normally closed (2NC) contacts.

Choose the P45 [Safe Stop Type] parameter.
Set the P45 [Safe Stop Type] parameter value to 1 (Safe Stop 1).

Safe Stop 1 monitors deceleration profiles. When standstill speed is
detected within the Stop Delay [Max Stop Time], the safety relay switches
off motion power and sets door control logic to unlock.

Choose the P47 [Max Stop Time] parameter.
Enter a value from 0...6553.5 s, the default value is o s.

Type the value of the expected Ramp to Stop time plus a reasonable
tolerance after the Safe Stop command initiates.

If the speed of the machine is not below the standstill speed within the
Stop Delay [Max Stop Time], a Stop Speed fault occurs and door control
logic remains set to lock until standstill speed is reached.

Choose the P48 [Standstill Speed] parameter.

Enter a value from 0.001...65,535 rpm, the default value is 0.001 rpm. The
standstill speed is measured in revolutions per minute because the P29
[Fbk 1 Units] parameter is configured for rotary feedback.

To define the speed at which the safety relay determines standstill is
reached, enter a value in the P48 [Standstill Speed] parameter field.

Choose the P49 [Standstill Pos] parameter.

Enter a value from 0...65,535°, the default value is 10°. The standstill
position is measured in degrees because the P29 [Fbk 1 Units] parameter
is configured for rotary feedback.

Enter the value in encoder units that defines the tolerated position limit
after standstill is reached.

Choose the P50 [Decel Ref Speed] parameter.

Enter a value from o...65,535 rpm, the default value is o rpm. The Decel
Ref Speed parameter verifies that the speed is decelerating at the desired
rate.
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12. Enter a number greater than the max speed (2000 in this example).
13. Choose the Ps1 [Stop Decel Tol] parameter.

The Stop Decel Tol parameter determines the total percentage of the
Decel Ref Speed that is used as the upper limit of deceleration speed.

14. Enter 100% for this example.

15. To set the parameters found in the limited speed parameters group,
proceed the next section.

Limited Speed Group Settings

Limited Speed Group Parameters
HIM Screen Software Screen

Fn|Configuring|Autol File Edt Explore Actions Help
M:RPM B F-20 88 = )&

L +
FG[: Parameter

. —I- Devices ) | M:P.P# | Mame | Yalue | Lnits |
Lim Speed Input =-Mode 1: - MSRS7 * 1052 Lim Speed Input 2NC
—-0 - M3RS7 * 100,53 LimSpd Mon Delay 1.5 Sec
Enable SW Input Parameter List 1:0.54 Enfable SWdInput ZNC
1:0.55 Safe Speed Limit 300.0 RPM
- Paramete.rs 1: 0,56 Speed?—!ysteresis 5 k2
Security

General
Feedback

Door Conkrol

Follow these steps to configure the Safely-limited Speed operation:

1. From the limited speed group, choose the P52 [Lim Speed Input]
parameter.

The default value is o (Disabled), for applications without Safely-limited
Speed control.

2. Setthe P52 [Lim Speed Input] parameter value to 1 for 2NC (dual-channel
equivalent) operation.

In this example application, the Safely-limited Speed input (SLS_In)
monitors a switch with two normally closed (2NC) contacts. If the N.C.
contacts are open and speed exceeds the configured Safely-limited
Speed, the safety relay initiates the configured Safe Stop type.

When the safety relay actively monitors Safely-limited Speed and the
speed of the machine is at or below the configured safe speed limit, the
gate interlock releases and the door can open.

3. Choose the P53 [LimSpd Mon Delay] parameter.
The default value is 0 s. The valid range is from 0...6553.5 s.

Type a value to define the desired delay between the SLS_In input on to
off transition and the start of Safely-limited Speed monitoring.

4. Choose the P54 [Enable SW Input] parameter.

The default value is o (Not Used) for applications without an enabling
switch.

5. Set the P54 [Enable SW Input] parameter value to 1 for 2NC
(dual-channel equivalent) operation.

In this example application, the ESM_In input monitors an enabling
switch with two normally closed (2NC) contacts. As long as the enabling
switch is held in the middle position, the safety gate can open during
Safely-limited Speed monitoring.

6. Choose the P55 [Safe Speed Limit] parameter.
The default value is 0 rpm or mm/s. Enter a value from o...6553.5.
7. Type the maximum allowable rpm value for safe (reduced) velocity.
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The speed is calculated in rpm, which is based on the P29 {Fbk 1 Units]
parameter setting (0 = Rotary feedback) entered previously.

8. To set the parameters that configure door control operation, proceed to

the next section.

Door Control Group Settings

Door Control Group Parameters

HIM Screen Software Screen
Fn|Configuring|lAutol File Edit Explore Actions Help
RPM 851088 ;&
FGJ: Parameter =I Devices s | MiP.P# | Mame [ value
Door Out Type —I-Mode 1! - M3RS7 1:0.57 Door Out Type Puar ko el
—-0 - MSR57 1:0.74 Door Qut Mode Pulse Test
Parameter List 11 0.58 DM Input Mok Used
Lock Mon Enable ST Paraabrs 1:0.59 Lock Mon Enable Disable
: 1: 0,60 Lock Maon Input Mot Used
Security
General
Feedback
Stop
Limited Speed
Door Contral
Max Speed
Faults
=11 - 1203-JSE USE ko DPI
Parameter List

Follow these steps to configure door control operation for the safety relay:

1. From the door control group, choose the P57 [Door Out Type] parameter.
2. Setthe P57 [Door Out Type] parameter to o (default), which equals Power

to Release (Pwr to Rel).

This setting was chosen because power must be applied to the solenoid

inside the TLS-3 GDz2 gate switch to release the gate interlock.
3. Choose the P58 [DM Input] parameter.

The default setting is o for applications that do not use an interlock
switch.

4. Set the P58 [DM Input] parameter value to 1 for 2NC (dual-channel
equivalent) operation.

In this example application, the DM Input (DM_In) monitors the

TLS-3 GD2 switch, which has two normally closed (2NC) safety contacts.

5. Choose the P59 [Lock Mon Enable] parameter.

The default value is o (Disabled) for applications without an interlock
switch.

6. Setthe P59 [Lock Mon Enable] parameter value to 1 (Enabled) because
this application uses the TLS-3 GD2 interlock switch.

7. Choose the P60 [Lock Mon Input] parameter.

The default value is 0 (Not Used) for applications that do not use an
interlock switch.

8. Setthe P60 [Lock Mon Input] parameter value to 1 for 2NC (dual-channel

equivalent) operation.

In this example application, the Lock Monitor Input (LM_In) monitors
the TLS-3 GD2 switch, which has two normally closed (2 NC) interlock
monitoring contacts.

9. To set the parameters that configure Safe Maximum Speed monitoring,

proceed to the next section.
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Max Speed Group

Max Speed Group Parameters

HIM Screen Software Screen

Fn|Configuring|lAutol File Edit Explore Actions Help
I 85 2088 =,

L +
FG[: Parameter

—I- Devices ) | M:P.P# | Mame | Yalue | Lnits |
Max Speed Enable —-Mode 1: - MSRST 1:0.61  MaxSpeedEnable  Enable
—-0 - MSRS7 1:0.62 Safe Max Speed 3300 RPM
Max Spd Stop Typ Parameter List 1:0.63  Max Spd ?top ;lyp SaFTjStp Typ
10064 Max Accel Enable Enable
= Parasn;':zfir; , 105 Safe Accel Lint 20 Rjs?
1: 0.66 Max Acc Stop Typ Safe Stp Typ
General
Feedback
Stop
Limited Speed

Daor Control

Faults

Follow these steps to configure maximum Safe Maximum Speed monitoring
for the safety relay:

1. From the max speed group, choose the P61 [Max Speed Enable]
parameter.

The default value is o (Disabled) for no maximum speed limitation.

2. Set the P61 [Max Speed Enable] parameter value to 1 (Enabled), which
monitors that the encoder feedback signal does not exceed the velocity
that is configured with the safe max speed parameter.

3. Choose the P62 [Safe Max Speed] parameter.
The default value is 0 rpm or mm/s. Enter a value from o...6553.5.
4. Type the maximum allowable rpm value for velocity.

The speed is calculated in rpm, based on the Fbk 1 Units parameter
setting (0 = Rotary feedback) entered previously.

5. Choose the P63 [Max Spd Stop Typ] parameter.

Set the P63 [Max Spd Stop Typ] parameter value to 1, which equals Use
Configured Safe Stop Type (Safe Stp Typ).

With this configuration, if speed exceeds the configured safe max speed,
the safety relay initiates the configured Safe Stop type.

7. To put the safety relay into Run mode and lock the configuration,
proceed to the next section.

Final Security Group Settings

This example only includes the steps for entering a configuration using the
HIM or software program. You must also follow the requirements that are

described in Safety Configuration and Verification on page 121.

including a complete functional test, before the operational startup of any
safety-related system.

Only authorized, specially trained personnel who are experienced in the
commissioning and operation of safety-related systems can configure, test,
and confirm the project.

2 ATTENTION: You must verify the configuration and validate the entire system,

Follow these steps to put the safety relay into Run mode, generate a
configuration signature, and lock the configuration:

1. From the security group, choose the P6 [Operating Mode] parameter.
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2. Set the P6 [Operating Mode] parameter value to 1, which equals Run
mode.

A configuration signature generates.

3. Choose the P10 [Signature ID] parameter and record the configuration
signature value that is stored in this parameter.

4. Ifyou configured a password, choose the P1 [Password] parameter and
type the password.

5. Choose the P5 [Lock State] parameter.

To lock the configuration, set the Ps [Lock State] parameter value to 1
(Lock).

The Config Lock status indicator is steady yellow when the safety relay
configuration is locked.
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PWR/Fault
Stop

Limited Speed
Standstill
Safe Speed

Motion Power

(1
(2)
(3)

Troubleshoot the MSR57P Safety Relay

The MSR57P safety relay features eight indicators to provide status

information.
Indicator Status Description
Green/On rTnhoed?fEty relay is operating normally and is in Run
Red/Flashing A recoverable fault occurred.
PWR/Fault ! Red/On A nonrecoverable fault occurred.
(All other indicators are off.)
Red/Green Flashing Igsactr;ng?rl:r;rté%r:elzsbelng downloaded or a firmware
Yellow/On The configuration is locked.
Config Lock - - —
Yellow/Flashing The configuration is unlocked.
Green/On The Safe Stop (SS) input is closed.
Stop Red/On The SS input is open or pressed.
Red/Flashing The SS input has a fault.
Green/On Lgfrgslf?ll}glggét;(:igﬁ?ed (SLS) input is closed for
Limited Speed | Green/Flashing Zrc]sesslést:nnfhuet rlrslaocpheigef?rrn?aisnitaen:ﬁiidoz)eeqrgfiztntf alow
off The SLS function is not configured.
Red/Flashing The SLS input has a fault.
Green/On The Motion Power (MP) output is ON.
Motion Power | Off The MP output is off.
Red/Flashing The MP output has a fault.
Green/On The door is closed.
) Red/On The door is open.
Door Red/Flashing Door monitor or lock monitor input switch has a fault.
0ff Door monitoring is not configured.
Safely-limited Speed is actively monitored and is below
Green/On the configured Safely-limited Speed value after an SLS
Safe Speed” request is made.
0ff Safely-limited Speed is not monitored.
Red/Flashing An SLS Speed fault occurred.
Green/On Standstill speed is detected.
Standstill off Speed is greater than the configured standstill speed.
Red/Flashing Motion is detected after stopped condition or a Stop

Speed fault occurred.

mode.

PWR/Fault green status indicator and Config Lock status indicator flash in sync when the safety relay is in Program

In cascading applications, only by the Door status indicator on the master unit indicates the status of the door. The

Door status indicators on middle and last units remain off.

When the safety relay is configured for Slave, SLS Status Only mode, the Safe Speed status indicator is steady green

when the monitored speed of an individual MSR57P safety relay unit is below the safe speed limit, following
hysteresis. The Safe Speed status indicator is off when the monitored speed is above the configured safe speed
limit. In this mode, the SLS_In value does not affect the state of the Safe Speed status indicator.
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Nonrecoverable Faults

Fault Recovery

Input and Output Faults

Fault Codes and
Descriptions
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When you apply power to the safety relay, the red/green indicators flash
alternate colors and the Config Lock status indicator flashes on and off twice
before all status indicators except for PWR/Fault turn off. The PWR/Fault
Statcllls indicator remains flashing until the safety relay enters Run or Program
mode.

The safety relay also generates nonrecoverable faults when an anomaly with
the safety relay hardware is detected. These faults are Safe State faults. If a
Safe State fault occurs, all safety control outputs set to their safe state.

To clear a nonrecoverable fault, cycle power. If the nonrecoverable fault
persists, the safety relay can require replacement.

If the fault is no longer present, a successful SS reset can clear the fault
condition, except if there is an Invalid Configuration fault, MP Out fault, or
Reset On At PwrUp fault. A successful reconfiguration clears an Invalid
Configuration fault. An MP Out fault or Reset On At PwrUp fault clears at
power down or by a successful reconfiguration.

Several wiring fault conditions during commissioning or normal operation
can cause an Input or Output fault indication. If an Input fault occurs, check
for the following:

« One of the channels shorted to a 24V DC source.

« One of the channels shorted to a GND source.

« Two input channels shorted together.

« Anovercurrent condition in one or both output channels.

An Input fault can also occur if only one of the channels in a dual-channel
system changed state after a 3-second discrepancy time interval, if the inputs
are configured with one of the following settings:

« 2=Dual-channel equivalent 3 s (2NC 3 s)
« 4=Dual-channel complementary 3 s 1NC +1NO 3 )
« 5=Dual-channel SS equivalent 3 s (2 OSSD 3 5)

Faults fall into one of three categories: Stop Category fault, Fault While
Stopping fault, and Safe State fault. Stop Category faults can be Motion faults,
Monitor faults, or I/O faults.

The HIM or configuration software can display a fault history queue, which
provides a record of the faults that the safety relay detected. The fault history
queue stores the fault codes and time stamps for the last 10 faults that
occurred. To avoid confusion about when faults occurred, a power-up marker
(code 32) is placed between faults in the queue if the safety relay is powered up
or reset when the queue is not empty. Code o0 equals No Entry.

Table 37 on page 145...Table 39 on page 145 list the faults, fault codes, and
display text for the faults. These faults can be viewed by accessing the P67
[Fault Status] parameter.

See Appendix C on page 161 for information on how to use a HIM to access the
fault history queue. See Appendix D on page 163 for information on how to use
DriveExplorer™ software to access the fault history queue.
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Table 37 - Safe State Faults

Code Display Text Description
0 Combined Flt A combined fault is indicated if any error occurred.
1 Core Error A nonrecoverable microprocessor error occurred.
9 Invalid Cf An Invalid Configuration fault occurs if a configuration parameter is set to an illegal value or combination of values. See
9 Configuration Fault Codes on page 150.
3 MP Out Flt An MP Output fault indicates an error in the MP_Qut output.
4 Reset Pwrl A Reset Power-up fault occurs if the reset type is configured for Manual or Manual Monitored and the Reset_In input is detected as
p on when power is cycled.
A Feedback 1 fault occurs if any of the following conditions are detected at encoder 1:
« An open wire.
« A short-circuit.
5 Fbk 1 Fit « ASine/Cosine fault, which is the amplitude of the sine signal squared plus the amplitude of the cosine signal squared is not equal
to a constant value.
« The feedback signals indicate a frequency greater than or equal to 100 kHz for a sine/cosine encoder or 200 kHz for an
incremental encoder.
« lllegal encoder signal transitions.
A Feedback 2 fault occurs if any of the following conditions are detected at encoder 2:
6 Fbk 2 Fit « lllegal encoder signal transitions.
« The feedback signals indicate a frequency greater than or equal to 200 kHz.
7 Dual Fbk Sod A Dual Feedback Speed fault occurs if an error is detected between the speed from the first encoder and the speed from the second
p encoder. The configured Feedback Speed Ratio and Feedback Speed Tolerance determine the valid speed-comparison values.
8 Dual Fbk Pos A Dual Feedback Position fault occurs if a discrepancy is detected between the relative position change of the encoder 1and the
relative position change of encoder 2 since the last SS reset.
If the safety relay is configured for a stop type that includes stopped speed checking, a Move in Stop fault occurs if either of the
B Mov in St following is detected after the system stops and the door is unlocked:
ovin stop « Speed greater than the configured standstill speed
« A position change greater than the configured standstill position limit
27 Fbk 1V Fault An Encoder 1Voltage fault occurs if the encoder voltage at encoder 1is detected as out of range.
28 Fbk 2V Fault An Encoder 2 Voltage fault occurs if the encoder voltage at encoder 2 is detected as out of range.

Table 38 - Fault While Stopping Faults

Code |Display Text Description

1 Decel Flt A Deceleration fault occurs if the speed is detected at greater than the limit specified for the configured Stop Delay [Max Stop Time]
when the configured Safe Stop type is Safe Stop 1or 2.
A Stop Speed fault occurs when the safety relay is configured for a Safe Stop type that includes standstill speed checking (Safe Stop

12 Stop Spd Flt 1or 2, and Safe Torque Off with Standstill Speed Checking) and the detected speed is greater than the configured standstill speed at
the end of the configured Stop Delay [Max Stop Time].

Table 39 - Stop Category Fault Descriptions

Code |Display Text Description

9 SSIn Flit An SS_In fault occurs if an error is detected in the SS_In dual-channel input.

10 SS Out Flt An SS_Out fault occurs if an error is detected in the SS_Out dual-channel output.

14 SLS In Flt An SLS_In fault occurs if an error is detected in the SLS_In dual-channel input.

15 SLS Out Flt 110 An SLS_Out fault occurs if an error is detected in the SLS_Out dual-channel output.

20 DM In Fit Faults"  [ADM_In fault occurs if an error is detected in the DM_In dual-channel input.

22 DC Out Fit A DC_Out fault occurs if an error is detected in the DC_Out dual-channel output.

23 LM In Fit An LM_In fault occurs if an error is detected in the LM_In dual-channel input.

25 ESMIn Flt An ESM_In fault occurs if an error is detected in the ESM_In dual-channel input.

n SLS Speed Flt The monitored speed is detected at greater than or equal to the safe speed limit during Safely-limited Speed

monitoring.
17 SMS Snd Fit . A Safe Maximum Speed fault indicates that Safe Maximum Speed (SMS) monitoring is enabled and the monitored speed
p pz?t?l?sn is detected at greater than or equal to the configured safe max speed.
1 Accel Fit An Acceleration fault indicates that the monitored speed was detected as greater than or equal to the configured safe
accel rate during safe acceleration monitoring.
19 Dir Fit A Direction fault indicates that motion is detected in the restricted direction during Safe Direction Monitoring (SOM).
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Table 39 - Stop Category Fault Descriptions

Code |Display Text Description

If the safety relay is configured for Safely-limited Speed (SLS), but SLS monitoring is not active, the DM_In input must be
on (door closed) or a Door Monitoring fault occurs.

A Door Monitoring fault occurs if the door is open (DM_In input is off) when an SS reset or SLS reset is requested (SLS_In
transitions to on).

2 Door Mon Flt If a configured SLS Monitoring Delay [Lim Spd Mon Delay]is in progress before Safely-limited Speed monitoring is active
and the DM_In input is off (door open), a Door Monitoring fault occurs.

If the safety relay is configured for door monitoring and enabling switch monitoring and is actively monitoring Safely-
limited Speed, a Door Monitoring fault occurs if the DM_In input transitions from on to off (door is opened), while the
ESM_In input is off.

If the safety relay is configured for enabling switch monitoring and is actively monitoring Safely-limited Speed, the

. ESM_In input must be on or an ESM Monitoring fault occurs.

Monitor  |If the safety relay is configured for enabling switch monitoring only and a configured SLS Monitoring Delay [ Lim Spd Mon
2% ESM Mon Fit Fault Delay] is in progress, the ESM_In input must be on when the delay times out or an ESM Monitoring fault occurs.

If the ESM_In input is on while the safety relay is actively monitoring Safely-limited Speed, the door can open (DM_In
transitions from on to off) if no Lock Monitoring fault exists. However, if the ESM_In input transitions to off after the door
opens, an ESM Monitoring fault occurs.

If you attempt an SS reset while the SLS_In input is off and the ESM_In input is off, an ESM Monitoring fault occurs.

If the safety relay is configured for lock monitoring, a Lock Monitoring fault occurs when:

% Lock Mon Fit « The LM_In input is detected as off while the door control output is in the lock state, except for the 5 seconds following
the transition of the DC_Out output from unlock to lock.

« The LM_Ininput is detected as on when the DM_In signal transitioned from on to off.

29 RL Fit An RLM Reset fault occurs if the MSR57P safety relay is configured to qualify an SS reset with the RL_In input and an SS
reset is attempted when the MP_Out output is off and the RL_In input is off.

(1) For more information on these faults, see Input and Output Faults on page 144.

Fault Reactions When a fault occurs, the type of fault and the status of the system determine
the resulting state of the system.

Safe State Faults

If a Safe State fault occurs in any operational state including the disabled state,
the safety relay goes to the safe state. In the safe state, all safety outputs are in
their safe states.

Stop Category Faults and Fault While Stopping Faults

If a Stop Category fault or Fault While Stopping fault occurs while the safety
relay is monitoring motion, the safety relay initiates the configured Safe Stop

type.
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Faults Detected While Executing a Safe Stop

The type of fault that is detected determines the response of the safety relay
when the fault occurs while the safety relay is executing the configured Safe

Stop type.

Type of Fault

Response

Fault While Stopping faults:
« Deceleration fault (Decel Flt)
« Stop Speed fault (Stop Spd Fit)

These Stop Category faults:

Outputs are placed in a faulted state, but door control logic can be set to unlock

« SMS Speed fault when the P63 [Max Spd Stop Typ]is configured for Use Safe if feedback signals indicate that standstill speed is reached. The safety relay

Torque Off with Check for Standstill (Torque 0ff)

« Acceleration fault when the P66 [Max Acc Stop Typ]is configured for Use Safe

Torque Off with Check for Standstill (Torque 0ff)

- Direction fault (Dir FIt), if the fault occurred while a Safe Stop was in progress.

continues to monitor for faults.

These Stop Category faults:
« SLS Speed fault (SLS Spd Flt)

the configured Safe Stop type.
Door Monitoring fault (Door Mon Fit)
ESM Monitoring fault (ESM Mon Flt)
Lock Monitoring fault (Lock Mon Fit)
RLM Reset fault (RL Flt)

Configured Safe Stop Type (Safe Stp Typ)

« Acceleration fault when the P66 [Max Acc Stop Typ]is configured for Use

Configured Safe Stop Type (Safe Stp Typ)

Direction fault (Dir Fit), if the fault is detected before the Safe Stop initiates. In
this case, the safety relay does not perform direction monitoring while executing

SMS Speed fault when the P63 [Max Spd Stop Typ] is configured for Use

The safety relay continues to execute the configured Safe Stop type and
monitor for faults.

Status Attributes

If outputs are already in a faulted state due to a previous fault, and a
subsequent Stop Category fault or Fault While Stopping fault occurs, outputs
remain in a faulted state, door control logic can set to unlock if feedback
signals indicate that standstill speed is reached, and the safety relay continues
to monitor for faults.

If a Stop Category fault or Fault While Stopping fault occurs after standstill
speed is reached and the safety relay sets door control logic to unlock, the
safety relay goes to the safe state.

logic can remain unlocked.

ATTENTION: I a fault occurs after standstill speed is reached, door control
A A Safe State fault can set the Door Control output (DC_Out) to off.

For diagnostic purposes only, you can view status attributes by accessing the
P68 [Guard Status] parameter and the P69 [IO Diag Status] parameter from a
HIM or via DriveExplorer or DriveExecutive™ software.

The status attributes are valid only when the MSR57P safety relay is in Run
mode. If the MSR57P safety relay is in Program mode or has an Invalid
Configuration fault, the status attributes do not update.
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Guard Status Attributes

These attributes are stored in the P68 [Guard Status] parameter. Each bit
corresponds to another attribute.

Guard Status
Bit  |Display Text Description
0 StatusOK This bit indicates when there are no faults. It is set (1), when all fault status bits 1...31 are 0 (no faults). The bit is 0 if any fault status bit
from 1...31 indicates a fault (1).
1 Confia Lock This bit shows the status of the P5 [Lock State] parameter. Tindicates that the configuration is locked; 0 indicates that the
9 configuration is unlocked.
9 MP_Out This bit sets to 0 if the MP_Out dual-channel output is commanded to the off state. This bit sets to 1if the MP_Out dual-channel output
- is commanded to the on state. This bit is the commanded value, not the readback value.
3 SSin This bit displays the logical value, 1or 0, evaluated for the dual-channel SS_In input.
4 SS Re This bit sets to Twhen either a transition of the SS_In input from on to off or a Stop Category fault initiates a Safe Stop.
q This bit resets to 0 when a successful SS reset occurs and when the Safety mode is set to disabled (0).
This bit sets to 1when the transition of the SS_In input from on to off with no active fault conditions initiates a Safe Stop. It is not set to
5 SS In Prog 1when a Stop Category fault initiates a Safe Stop.
While set to 1, this bit resets (0) if standstill speed is reached or any fault condition is detected.
This bit sets to 1if the configured Stop Delay [Max Stop Time] is active for a Safe Stop 1or Safe Stop 2 while the safety relay is executing
6 $S Decel the Safe Stop.
This bit is not set during a Category 0 Safe Torque Off Safe Stop.
This bit is reset (0) when Standstill Speed is detected, a Safe State fault occurs, or an SS reset occurs.
This bit sets to 1if a successful Safe Stop has been executed and the speed is less than or equal to the standstill speed.
1 SS Stopped This bit sets to 0 by an SS reset or the occurrence of a Stop Category fault.
It is always 0 when the safety relay is configured for a Safe Torque Off without standstill speed checking.
This bit sets to 1if the dual-channel SS_Out output is being commanded to the on state. This bit is the commanded value, not a
8 SS Out readback value.
This bit sets to 0 if the SS_Out output is being commanded to the off state.
9 SLS In This bit reflects the logical value that is evaluated for the dual-channel SLS_In input.
10 SLS Re This bit sets to 1if the Safely-limited Speed operation has been requested while the safety relay is actively monitoring motion or an SLS
4 Monitoring Delay [LimSpd Mon Delay] s in progress.
il SLS In Prog This bit sets to 1when Safely-limited Speed monitoring is active.
2 SLS Out This bit sets to 1if the dual-channel SLS_Out output is being commanded to the on state. This bit is the commanded value, not a
readback value.
13 SMS In Prog This bit sets to a 1if Safe Maximum Speed monitoring is enabled and Safe Maximum Speed is being monitored.
14 SMA In Prog This bit sets to 1if Safe Maximum Acceleration monitoring is enabled and Safe Maximum Acceleration is actively being monitored.
If Safe Direction monitoring is enabled and configured for positive always or negative always, the SDM_In_Progress bit sets to 1anytime
5 SOM In Pro the safety relay is configured for any Safety mode other than Disabled.
9 If Safe Direction monitoring is enabled and configured for positive during SLS or negative during SLS, then this bit sets to 1if the safety
relay is actively monitoring for Safely-limited Speed. It sets to 0 in any other operating mode.
s 0C Lock This bit sets to 1if door control logic status is Lock.
This bit sets to 0 if door control logic status is Unlock.
This bit sets to 1if the dual-channel DC_Out output is being commanded to the on state. This setting is the commanded value, not the
17 DC Out readback value.
This bit sets to 0 if the dual-channel DC_Out output is being commanded to the off state.
1 DM In This bit sets to 1if the logical value of the dual-channel DM_In input is evaluated as 1.
This bit sets to 0 if the logical value of the dual-channel DM_In input is evaluated as 0.
The status of this bit is dependent on the speed monitoring configuration of the safety relay. The bit is 1when:
« The safety relay is configured for Safe Stop with door monitoring and is monitoring motion, or is executing a Safe Stop.
« The safety relay is configured for Safely-limited Speed with door monitoring and the safety relay is not actively monitoring for Safely-
limited Speed, is in an SLS Monitoring Delay [LimSpd Mon Delay], or is executing a Safe Stop.
19 |{DMInProg « The safety relay is configured for Safely-limited Speed with door monitoring and enabling switch monitoring, and
- The safety relay is not actively monitoring for Safely-limited Speed, is in an SLS Monitoring Delay [LimSpd Mon Delay], or is
executing a Safe Stop.
- The safety relay is actively monitoring for Safely-limited Speed when the ESM_In input is off and the DM_In input is on.
This bit is always set to 0 when the safety relay is not configured for Door Monitoring.
20 [Min This bit sets to 1if the logical value of the dual-channel LM_In input is evaluated as 1.
This bit sets to 0 if the logical value of the dual-channel LM_In input is evaluated as 0.
92 ESM In This bit sets to 1if the logical value of the dual-channel ESM_In input is evaluated as 1.
This bit sets to 0 if the logical value of the dual-channel ESM_In input is evaluated as 0.
This bit sets to 1if the Safety mode is configured for enabling switch monitoring, Safely-limited Speed monitoring is active, and the
SLS_Ininput is off. It is also set to 1if the Safety mode is configured for enabling switch monitoring and door monitoring and the DM_In
22 ESMIn Prog input is off
This bit sets to 0 when the Safety mode is not configured for enabling switch monitoring.
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Guard Status

Bit  |Display Text Description

23 Reset In This status bit reflects the state of the Reset_In input. Tindicates the Reset_In input is on; 0 indicates the Reset_In input is off.

9% | Wait Reset This bit indicates when an SS reset is required. The bit sets to 1whenever the safety relay is successfully configured and is in the Safe
State or when standstill speed has been reached.

95 Wait SS Cve This bit indicates when the SS_In input must be cycled before an SS reset being performed. The bit sets to 1if the SS_In input is on and

y a fault is detected or the Wait Stop Request attribute equals 1. It sets to 0 if the SS_In input is detected as off.
2% Wait No Sto This bit is set (1) when a stop request is made by using the HIM stop button. It sets to 0 when the HIM start button is pushed, following a
p reset, or at power-up.

97 SLS Cmd This bit reflects the status of the SLS_Command output. 1indicates that the output is on; 0 indicates that the output is off. See
SLS_Command Output on page 53.

28 Stop Cmd This bit reflects the status of the Stop_Command output. 1indicates that the output is on; 0 indicates that the output is off. See

p SLS_Command Output on page 53.
29
Reserved
3

1/0 Diagnostic Status Attributes

These attributes are stored in the P69 [I/O Diagnostic Status] parameter. Each
bit reflects the present state of I/O signal and is used for diagnostics: 0 = open;

1=closed.

1/0 Diag Status

Bit Display Text
0 SSInCHO

1 SSInCH1

2 SSOutCHO
3 SS_OutCH1
4 SLSInCHO
5 SLSInCH1
6 SLSOutCHO
7 SLS Out CH1
8 ESMInCHO
9 ESMInCH1
10 DMInCHO
1 DMInCH1
12 DCOutCHO
13 DCOutCH1
14 [MInCHO
15 [MInCH1
16 Reset In

7 RLIn

18 SLS Cmd

19 Stop Cmd
20 MP OutCHO
2 MPOutCH1

Bits 22...31 are Reserved (0).

IMPORTANT  When the MSR57P safety relay is not in Run mode, the
P69 [1/0 Diagnostic Status] parameter does not update.
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Configuration Fault Codes Use these fault codes, which are stored in P70 [Config Flt Code], to identify the

reason for an Invalid Configuration fault.

Value Description Display

0 No fault. No Fault

1 Password required. Password Req
2 Safety Mode (P21) value not legal based on Cascaded Config (P20) value. P21(P20)

3 Door Out type (P57) value not legal based on Cascaded Config (P20) value. P57(P20)

4 Stop Mon Delay (P46) value not legal based on Safe Stop type (P45) value. P46 (P45)

5 Decel Ref Spd (P50) value not legal based on Fbk 1 Resolution (P31) value. P50 (P31)

6 Standstill Speed (P48) value not legal based on Cascaded Config (P20) value. P48 (P20)

7 LimSpd Mon Delay (P53) value not legal based on Safety Mode (P21) value. P53 (P21)

8 Safe Speed Limit (P55) value not legal based on Safety Mode (P21) and Fbk 1 Resolution (P31) value. P55 (P21 P31)
9 Speed Hysteresis (P56) value not legal based on Safety Mode (P21) value. P56 (P21)

10 Safe Max Speed (P62) value not legal based on Fbk 1 Resolution (P31) value. P62 (P31)

1 Direction Mon (P42) value not legal based on Safety Mode (P21) value. P42 (21)

12 Lock Mon Enable (P59) value not legal based on Safety Mode (P21) value. P59 (P21)

13 Fbk 2 Resolution (P36) value not legal based on Fbk Mode (P27) value. P36 (P27)

14 Fbk 2 Polarity (P35) value not legal based on Fbk Mode (P27) value. P35 (P27)

15 Fbk Speed Ratio (P39) value not legal based on Fbk Mode (P27) value. P39 (P27)

16 Fbk Pos Tol (P41) value not legal based on Fbk Mode (P27) value. P41(P27)

17 Fbk Speed Tol (P40) value not legal based on Fbk Mode (P27) value. P40 (P27)

18 Safe Stop In Typ (P44) value not legal based on Safety Mode (P21) value. P44 (P21)

19 Lim Speed Input (P52) value not legal based on Safety Mode (P21) value. P52 (P21)

20 DM Input type (P58) value not legal based on Cascaded Config (P20) and Safety Mode (P21) value. P58 (P 20, P21)
2 Enable SW In Typ (P54) value not legal based on Safety Mode (P21) value. P54 (P21)

22 Lock Mon In type (P60) value not legal based on Safety Mode (P21) value and Lock Mon Enable (P59) value. P60 (P21, P59)
23 Illegal Cascaded Config (P20) value. P20

24 Illegal Reset type (P22) value. P22

25 Illegal Reset Loop (P23) value. P23

26 lllegal Safe Stop type (P45) value. P45

27 Illegal Stop Decel Tol (P51) value. P51

28 Illegal Fbk Mode (P27) value. P27

29 lllegal Fbk 1type (P28) value. P28

30 Illegal Fbk 1 Resolution (P31) value. P31

3l Illegal Fbk1 Volt Mon (P32) value. P32

32 lllegal Fbk 2 VoIt Mon (P37) value. P37

33 lllegal OverSpd Response (P24) value. P24

34 lllegal MP_Out Mode (P71) value. P71

35 Unknown error. Unknown Err
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General Specifications

oge °
Specifications
Attribute Value
Standards |EC/EN60204-1, 1S012100,

IEC 61508, IEC 61800-5-2

Safety category

Cat. 4 and PLe per EN IS0 13849-1;
SILCL 3 per IEC 61508 and EN 62061

Power supply

24V DC, 0.8...11 x rated voltage " PELV or SELV

Aggregate current of MSR57P

10.4 A max @ terminal A1+ 13

Power consumption

5W

MP outputs 14, 24,
SLS outputs 68, 78

24V DC, 2 A, short-circuit protected

SS outputs 34, 44

24V DC, 100 mA, short-circuit protected

SLS_Status output Y35,
Fault_Status output Y37

24V DC, 50 mA, short-circuit protected

Door control outputs
51,52

24V DC, short-circuit protected
« 1.5 A bipolar (Power to Release/Power to Lock) configuration
« 20 mA per output, cascading (2 CH Source) configuration

Stop_Command output Y32,

24V DC, 100 mA, short-circuit protected

SLS_Command output Y33

24V DC, 100 mA, short-circuit protected

Output Y1

24V DC, 20 mA, short-circuit protected

Pulse outputs ST1, S21

24V DC, 100 mA, short-circuit protected

Pulse inputs S12, S22, $32,
S$42, 852, 862, $72, 82, X32,
X42

11 mA per input, max

Inputs S34, Y2

I mA per input, max

Input ON Voltage, min v
Input OFF Voltage, max 5V
Input OFF Current, max 2mA
Input-to-output response

time (SS_In, SLS_In, DM_In, 20 ms

ESM_In, LM_In)

Overspeed Response Time

User-configurable

Power-on delay, max 3s
Pollution degree 2
Enclosure protection IP40
Terminal protection IP20

Wire Type

Use copper that withstands 60/75 °C (140/167 °F)

Conductor size!?)

0.2...2.5 mm?(12...24 AWG)

Terminal screw torque

0.6...0.8 Nem (5...7 Ibein)

Case material

Polyamide PA 6.6

Mounting

35 mm (1.38 in.) DIN rail

Weight, approx.

350 (0.77 Ib)

(1) Safety outputs need additional fuse for reverse voltage protection of the control circuit. Install a 6 A slow-blow or 10 A

fast-acting fuse.
(2) See publication 1770-4.1.
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Appendix A Specifications

Environmental
Specifications Attribute Value
Temperature, operating -5...+55 °C (23...131 °F)
Relative humidity 90% RH noncondensing
Vibration 10...55 Hz, 0.35 mm (0.011n.) displacement
Shock, operating 10 g(0.02 Ib), 16 ms, 100 shocks
ESD immunity 4 kV contact discharges; 8 kV air discharges
. . . 10V/m from 80...1000 MHz; 3V/m from 1.4...2.0 GHz;
Radiated RF immunity V/m from 2.0...2.7GHz
. . Power, DC: +2 kV
EFT/B immunity 110 signal lines: 1 KV
— . Power, DC: 0.5 kV line-line and +0.5 kV line-earth
Surge transient immunity 1/0 signal lines: +1kV line-earth
Conducted RF immunity 10V rms from 150 kHz...80 MHz
Radiated Emissions Group 1, Class A
Certifications
Certification Value
c-UL-us UL Listed, certified for US and Canada.

European Union 2004/108/EC EMC Directive, compliant with:
« EN 61000-6-4; Industrial Emissions.

CE « EN B1131-2 Programmable Controllers (Clause 8, Zone A & B).
« EN 61326-3-1; Meas./Control/Lab., Industrial Requirements.
« EN 61000-6-2; Industrial Immunity.

C-Tick Australian Radiocommunications Act, compliant with:
AS/NZS CISPR T0; Industrial Emissions.

Certified by TOV for Functional Safety: Up to SIL CL 3, according to IEC 61508 and EN
Functional Safety 62061; up to Performance Level PLe and Category 4, according to EN ISO 13849-1;
when used as described in publication 440R-UM00A4.

(1) When the product is marked.

See rok.auto/certifications for Declarations of Conformity, Certificates, and
other certifications details.

Encoder Specifications

Type Parameter Description
) TTL incremental encoder support 5V, differential A quad B
Fnecnrg;]centm Differential input voltage (AM and BM) 10..70V
Input signal frequency (AM and BM) 200 kHz, max
o AM/BM differential input voltage (p-p) 0.6..1.2V
Generic Sin/Co
rIESINS0S - M/BM input frequency 100 kHz, max
. AM/BM differential input voltage (p-p) WV +10%
Stegmann Sin/Cos -
AM/BM input frequency 100 kHz, max
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Appendix B

Parameter Groups

Parameter Data

Parameters are organized into both a linear list by parameter number, and
into device-specific files and groups.

Parameters for the speed monitoring safety relay appear in the groups
security, general, feedback, stop, limited speed, door control, max speed, and
faults.

MSR57P safety relay Parameter Groups

Pa

LSecurity General Feedback Stop Boor Contral Faults
Password P0Cascaded Config R7Fbk Mode k4Safe Stop Input 57Door Out Type B7Fault Status
bLock State P1Safety Mode 8Fbk 1 Type bSafe Stop Type p80M Input 68Guard Status
BOperating Mode D2Reset Type D9Fbk 1 Units L6Stop Mon Delay p3Lock Mon Enable 6910 Diag Status
TReset Defaults D3Reset Loop BOFbk 1 Polarity li7Max Stop Time B0Lock Mon Input [70Config Flt Code
0Signature ID P40verSpd Response BIFbk 1 Resolution Li8Standstill Speed [74Door Out Mode
3New Password ?5Language Code 52Fbk 1Volt Mon k9Standstill Pos
7Password P6Max Display Spd B3Fbk 1Speed b0Decel Ref Speed
Command [7IMP Out Mode B4Fbk 2 Units b1Stop Decel Tol
8Security Code 72SS Out Mode B5Fbk 2 Polarity
9Vendor Password 73SLS Out Mode B6Fbk 2 Resolution Max Speed
70Config FIt Code B7Fbk 2 Volt Mon 61Max Speed Enable
B8Fbk 2 Speed 62Safe Max Speed
39Fbk Speed Ratio Limited Speed B3Max Spd Stop Typ
l0Fbk Speed Tol b2Lim Speed Input B4Max Accel Enable
liIFbk Pos Tol 63LimSpd Mon Delay B5Safe Accel Limit
li2Direction Mon b4Enable SW Input B6Max Acc Stop Typ
43Direction Tol bbSafe Speed Limit
b6Speed Hysteresis
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Parameter Data

Parameters and Settings N Table 4olists the configurable parameters and their valid settings in numerical

a Linear List

Table 40 - List of Parameters

order. If any values other than the values that are listed in the table are
configured for any of the parameters, an Invalid Configuration fault occurs.

No. |Name Description Values ‘l:z?til
1 Password | Password for Lock and Unlock function. Range:  0..4,294,967295 R
2
3 Reserved
A
Default: 0= Unlock
5 Lock State |Command to lock or unlock the safety relay configuration. [ 0 = Unlock RIW
Options: - _
1= Lock
Default: ~ 0=Program
Operating ; 0= Program
6 Mode Command to place the system in Program or Run mode. Options: 1= Run RIW
2 = Config flt
7 Reset Resets safety relay to factory defaults Options: 0 = No action RIW
Defaults y relay y ) PUONS: 1 - Reset to factory defaults (Reset Fac)
8
—R
9 eserved
10 Signature 1D | Safety configuration identifier. Range:  0..4,294,967.295 R
1
S Reserved
13 F,‘g!’sw ord | 32-bit configuration password. Range:  0.4,294967295 w
14
15 Reserved
16
Default: 0 =No action
Password 0= No action
" Commang | S3Ve New password command. Options: 1= Change Password (Change PW) R
2 = Reset Password (Reset PW)
Security .
18 Code Used for Reset Password command. Range:  0..65,535 R
19 I\iggg\zz)rd Vendor password for Reset Password command. Range:  0..65535 RIW
Default: 0= Single Unit System (Single)
Cascaded Defines whether the speed monitoring safety relay is one 0 = Single Unit System (Single)
20 Config unit or if it occupies a first, middle, or last position in a Ontions: 1= Cascaded System First Unit (Multi First) RIW
multi-axis cascaded system. PHONS: 9 = Cascaded System Middle Unit (Multi Mid)
3 = Cascaded System Last Unit (Multi Last)
Default: 1= Master, Safe Stop (Safe Stop)
0 = Disabled
1= Master, Safe Stop (Safe Stop)
2 = Master, Safe Stop with Door Monitoring (Safe Stop DM)
3 = Master, Safely-limited Speed (Lim Speed)
4 :(Mgster, Safely—)limited Speed with Door Monitoring
Defines the primary operating mode of the speed Lim Speed DM) . e
21 SafetyMode | ~ L : . 5=Master, Safely-limited Speed with Enabling Switch Control ~ |R/W
monitoring safety functions. Options: (Lim Speed ES)
6 = Master, Safely-limited Speed with Door Monitor and
Enabling Switch (LimSpd DM ES)
7= Master, Safely-limited Speed Status Only (Lim Spd Stat)
8 = Slave, Safe Stop (Slv Safe Stp)
9 = Slave, Safely-limited Speed (Slv Lim Spd)
10 = Slave, Safely-limited Speed Status Only (Slv Spd Stat)
Default: 2 =Manual Monitored (Monitored)
: ; 0 = Automatic
22 Reset Type |Defines the type of reset that is used by the safety relay. Options: 1= Manual RIW
2 = Manual Monitored (Monitored)
. . . Default: 0= Always Qualified (Disable)
23 |Reset Loop gﬁg'l?feysa“gha‘*fg“g{g;‘%gﬁ:ﬁt Loop input (RL_In)1s used to ootions. 0 = Aways Qualified (Disable] RIW
PUONS: 1 - gyalified by RL_In (Enable)
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Table 40 - List of Parameters (Continued)

Read/

No. |[Name Description Values Write

Default: 0=42ms

0=42ms

1=48 ms
; : ; ; 2=60ms

Configuration for the feedback interface sampling rate. Options: 3= 84 ms RIW

4=132ms

5=228 ms

6 =420 ms

Default: 0= English
0 = English
1=French
2 = Spanish

Language . . 3i Italian
25 Code Determines the language of the parameter display. Options: &4 = German RIW

5 = Reserved

6 = Portuguese
7= Reserved

8 = Reserved

9 =Dutch

Max Display . . . Default: 1800

26 Spd Determines scaling for Fbk 1speed process display value. Range:  1.65,535 rpm or mim/s RIW

Default: 0 =1Encoder (Single Fbk)

Selocts th et of encod d the tvoe of 0 =1Encoder (Single Fbk)

€Iects the number or encoders and the type 0 1=2 Encoders with Speed and Position Discrepancy Checking

21 |Fbk Mode discrepancy checking. Options: (Dual S/P Chk) RAW
2 =2 Encoders Speed Discrepancy Checking (Dual Spd Chk)
3 =2 Encoders Position Discrepancy Checking (Dual Pos Chk)

Default:  1=TTL (Incremental)

0 = Sine/Cosine RIW

1=TTL (Incremental)

Default: 0= Rotary (Rev)

0 = Rotary (Rev) RIW

1= Linear (mm)

Default: 0 =Same as encoder (Normal)

OverSpd

2 Response

28 Fbk 1Type |Selects the type of feedback for encoder 1. Options:

29 Fbk 1Units |Selects rotary or linear feedback for encoder 1. .
Options:

30 Iggrality Defines the direction polarity for encoder 1. Ontions: 0 = Same as encoder (Normal) RIW
PUONS: 1 - Reversed
Default: 1024
Fbk 1 ~ 1..65,535 pulses/revolution or pulses/mm
sl Resolution | COUNts/Revolution. Range:  based on rotary or linear configuration that the P29 [Fbk 1Units] R
parameter defines
Default: 0= Voltage not monitored
Fbk 1Volt 0 = Voltage not monitored
0 ; 5=5V+£10%
32 Mon Encoder 1voltage to be monitored. Options:  9=7..12V RIW
12=1...14V
14=15..15.5V
-214,748,364.8..214,748,364.7 rpm or mm/s
33 Fbk 1Speed | Displays the output speed of encoder 1 Range:  based on rotary or linear configuration that the P23 [Fbk 1Units] |R

parameter defines
Default: 0= Rotary (Rev)

0 = Rotary (Rev) RIW
1= Linear (mm)

Default: 0 =Same as encoder (Normal)

34 Fbk 2 Units |Selects rotary or linear feedback system for encoder 2. Options:

35 Iggrazity Defines the direction polarity for encoder 2. Ontions: 0 = Same as encoder (Normal) RIW
PHONS: 1= Reversed
Default: 0
Fbk 2 ; 0..65,535 pulses/revolution or pulses/mm
% I Resolution | Counts/Revolution Range:  based on rotary or linear configuration that the P34 [Fbk 2 Units] R

parameter defines
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Table 40 - List of Parameters (Continued)

No. |[Name Description Values \l:z?til
Default: 0= Voltage not monitored
e 0 = Voltage not monitored
0 ; 5=5V+£10%
37 Mon Encoder 2 voltage to be monitored. Options:  9=7..12V RIW
12=1...14V
14=1.5..15.5V
38 Fbk 2 Speed | Displays the output speed of encoder 2. Range:  -214,748,364.8..214,748,364.7 rpm or mm/s R
Dual Feedback Speed Ratio. Default: ~ 0.0000
39 Fbk Speed | Defines the ratio of the expected speed of encoder 2 0.0001..10,000.0 RIW
Ratio divided by the expected speed of encoder 1 Range: ratio is based on rotary or linear configuration that the
Not valid when Fbk Mode = 0 (1 encoder). P29 [Fbk 1 Units] parameter defines
Default: 0
Dual Feedback Speed Discrepancy Tolerance.
4o  |FbkSpeed Acceptable difference in speed between Fbk 1Speed and 0.85635rpmormm/s N RIW
Tol Range: units are based on rotary or linear configuration that the
Fbk 2 Speed. - A
P29 [Fbk 1Units] parameter defines
Default: 0
Acceptable difference in position between encoder 1and 0..65,535 deg or mm
l FbicPos Tol encoder 2. Range: units are based on rotary or linear configuration that the R
P29 [Fbk 1Units] parameter defines
Default: 0= Disabled RIW
0 = Disabled
4 Direction | Defines the allowable direction if Safe Direction 1= Positive always (Pos Always)
Mon Monitoring is enabled. Options: 2 = Negative always (Neg Always)
3 = Positive during Safely-limited Speed monitoring (Pos in SLS)
4 = Negative during Safely-limited Speed monitoring (Neg in SLS)
Default: 10
43 Direction | The position limit in encoder units tolerated in the wrong 0..65,535 deg or mm RIW
Tol direction when Safe Direction Monitoring is active. Range:  based on rotary or linear configuration that the
P29 [Fbk 1 Units] parameter defines
Default: 1= Dual-channel equivalent (2NC)
0 = Not used
Safe St 1=Dual-channel equivalent(ZN[i) )
are stop ; ; ; 2 = Dual-channel equivalent 3s(2NC 3 s
bk Input Configuration for Safe Stop input (SS_In). Options: 3 = Dual-channel complementary (INC + INO) RIW
4 = Dual-channel complementary 3 s (INC +1NO 3 s)
5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)
6 = Single channel (INC)
Default: 0= Safe Torque Off with Standstill Checking (Torque 0ff)
SafeStop | Saf€ Operating stop type selection. Defines the type of 0 = Safe Torque Off with Standstill Checking (Torque Off)
4h Tvoe Safe Stop that is performed if a stop type condition . 1=SafeStop 1 RIW
P initiates the Safe Stop function. Options: 5 _'ste Stop 2
3 = Safe Torque Off without Standstill Checking (Trg Off NoCk)
Defines the monitoring delay between the request and the | Default: 0
Stop Delay [Max Stop Time] when an SS_In input on to off
transition initiates the request for a Safe Stop 1or a Safe
Stop Mon
46 Dela Stop 2. i RIW
y If the Safe Stop type is Safe Torque Off with or without ~ |Range:  0..65535s
Standstill Speed Checking, the Stop Monitor Delay must be
0 or an Invalid Configuration fault occurs.
Max Sto Stop Delay Default: 0
47 Time P~ | Defines the maximum stop delay time that is used when a ] RIW
stop type condition initiates the Safe Stop function. Range:  0.85635s
. - . . Default: ~ 0.001
g |Standstil sDtEg;]T]isdthe speed limit that is used to declare motion as 0001 6553 pmormmls -
Speed Not valid for Safe Torque Off without Standstill Checking. [R@nge:  based on rotary or linear configuration that the
P29 [Fbk 1 Units] parameter defines
Standstill Position Window. Default: 10
Standstil Defines the paosition limit window in encoder 1degrees or
49 Pos mm that will be tolerated after a Safe Stop condition has Range: 0..65,535° (360° = 1 revolution) or mm based on rotary or linear |R/W
been detected. ) ) ] ange: configuration that the P29 [Fbk 1Units] parameter defines
Not valid for Safe Torque Off without Standstill Checking.
Default: 0
Deceleration Reference Speed.
50 |DecelRel I perormines deceleration rate to monitor for Safe Stop Tor 0..65,535 rpm or mm/s o RIW
Speed Safe Stop 2. Range:  based on rotary or linear configuration that the
P29 [Fbk 1 Units] parameter defines
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Table 40 - List of Parameters (Continued)

No. |[Name Description Values \l:z?til
Ston Decel Decel Tolerance. Default: 0
51 Tolp The acceptable tolerance above the deceleration rate set N RIW
by the P50 [ Decel Ref Speed] parameter. Range:  0..1007% of Decel Ref Speed
Default: 0= Not used
0 = Not used
i Soged 1= Dual-channel equivalent(ZN[i) )
Im Spee ; ; _fimi ; 2 = Dual-channel equivalent 3s(2NC 3 s
52 Input Configuration for the Safely-limited Speed input (SLS_In). Options: 3 = Dual-channel complementary (INC + INO) RIW
4 = Dual-channel complementary 3 s (INC +1NO 3 s)
5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)
6 = Single channel (INC)
LimSod Mon Defines the Safely-limited Speed Monitoring Delay Default: 0
53 Dela p between the SLS_In on to off transition and the initiation RIW
y of the Safely-limited Speed (SLS) monitoring. Range:  0.6553.5s
Default: 0= Not used
0 = Not used
Enable SI 1=Dual-channel equivalent(ZN[i) )
nable : : ; ol 2 = Dual-channel equivalent 3 s (2NC 3 s
54 Input Configuration for the Enabling Switch input (ESM_In). Options: 3 = Dual-channel complementary (INC + INO) RIW
4 = Dual-channel complementary 3 s (INC +1NO 3 s)
5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)
6 = Single channel (INC)
Default: 0
55 ngg Speed |Defines the speed limit that is monitored in Safely-limited 0..6553.5 rpm or mm/s RIW
Limit Speed (SLS) mode. Range:  based on rotary or linear configuration that the
P29 [Fbk 1Units] parameter defines
Default: 0
Speed Provides hysteresis for SLS_Out output when Safely-
56 o e i 0% when P21 [Safety Mode]=1,2,3,4,5,6,8, or 9 RIW
Hysteresis |limited Speed monitoring is active. Range: 10..100% when P21 {Safety Mode]=7 or 10
Door Control Output type. Default: 0= Power to Release (Pwr to Rel)
Defines the lock and unlock state for door control output
(DC_0ut).
When Door Out type equals Power to Release, DC_Out is off _
57 ?00’; OUt " in the lock state and on in the unlock state. _ D=Power to Release (Pur to Rel) RIW
P When Door Out type equals Power to Lock, DC_Out is on in |OPtions: 1—_P0wer to Lock (Pwr to Lock)
the lock state and off in the unlock state. 2=Cascaded (2 CH Sourcing)
The first and middle units of a multi-axis system must be
configured as cascading (2).
Default: 0= Not used
0 = Not used
1= Dual-channel equivalent (2NC)
— - 2 = Dual-channel equivalent 3 s (2NC 3 's)
58 DM Input | Configuration for the Door Monitor input (DM_In). Options: 3 = Dual-channel complementary (INC + INO) RIW
4 = Dual-channel complementary 3 s (INC + INO 3 s)
5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)
6 = Single channel (INC)
Lock Mon | LOCK Monitoring can be enabled only when the speed Default: 0 = Disable
59 Enable monitoring safety relay is one unit or as the first unitin a . 0=Disable RIW
multi-axis system (P20 [ Cascaded Config] equals 0 or 1). |OPONS: ¢_ poobie
Default: 0= Not used
0 = Not used
Lock 1=Dual-channel equivalent(ZN[i) )
ock Mon ; ; o 2 = Dual-channel equivalent 3 s (2NC 3 s
60 Input Configuration for the Lock Monitor input (LM_In). Options: 3 = Dual-channel complementary (INC + INO) RIW
4 = Dual-channel complementary 3 s (INC +1NO 3 s)
5 = Dual-channel SS equivalent 3 s (2 0SSD 3 s)
6 = Single channel (INC)
Max Speed Default: 0 =Disable
61 Enable Safe Maximum Speed Monitoring. . 0=Disable RIW
Enable Options:  7_ enabie
Default: 0
62 Safe Max Defipes the maximum spped_limit that is tolerated if Safe 0..65,535 rpm or mm/s RIW
Speed Maximum Speed monitoring is enabled. Range:  based on rotary or linear configuration that the
P29 [Fbk 1 Units] parameter defines
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Table 40 - List of Parameters (Continued)

. Read/
No. |[Name Description Values Write
Max Sod Safe Maximum Speed Monitoring Stop Behavior. Default: 0= Use Safe Torque Off with Check for Standstill (Torque Off)
63 St%xp T[;/p Defines the Safe Stop type that is initiated if there is an Ontions: 0 = Use Safe Torque Off with Check for Standstill (Torque Off)  [R/W
SMS Speed fault. PUONS: 1~ yse Configured Safe Stop Type (Safe Stp Typ)
Max Accel Default: 0= Disable
64 Er?:blgce Enable Safe Maximum Acceleration Monitoring. Options: 0 = Disable RIW
1=Enable
Default: 0
65 Safe Accel | Defines the Safe Maximum Acceleration Limit, relative to 0..65,535 rev/s? or mm/s RIW
Limit encoder 1, for which the system is being monitored. Range:  based on rotary or linear configuration that the
P29 [Fbk 1Units] parameter defines
Max A Safe Maximum Acceleration Mgnitgring Stop Behavior. Default: 0= Use Safe anque 0ff with Check for Standstill (Torque Uff)
66 St%xp Tcycp Defines the Safe Stop type that is initiated if there is an Range: 0 = Use Safe Torque Off with Check for Standstill (Torque Off)  [R/W
Acceleration fault. ange: 1= yse Configured Safe Stop Type (Safe Stp Typ)
Bit 0: Combined Fault Status (Combined Flt)
Bit 1: Reserved for Core Error (Core Error)
Bit 2: Invalid Configuration Fault (Invalid Cfg)
Bit 3: MP Out Fault (MP Out Flt)
Bit 4: Reset On at PwrUp Fault (Reset PwrUp)
Bit 5 Feedback 1 Fault (Fbk 1Flt)
Bit 6: Feedback 2 Fault (Fbk 2 Fit)
Bit 7: Dual FB Speed Fault (Dual Fbk Spd)
Bit 8: Dual FB Position Fault (Dual Fbk Pos)
Bit 9: SS_In Fault (SS In Flt)
Bit10:  SS_Out Fault (SS Out Fit)
Bit T1: Deceleration Fault (Decel Fit)
Bit12:  Stop Speed Fault (Stop Spd Fit)
Bit13:  Motion After Stopped Fault (Mov in Stop)
Bit14:  SLS_In Fault(S(LS In Flt) \
. Bit15:  SLS_Out Fault (SLS Out Flt
67 Fault Status | Bit-encoded faults. Bit16:  SLS_Speed Fault (SLS Spd FIt) R
Bit17:  SMS_Speed Fault (SMS Spd Flt)
Bit18:  Acceleration Fault (Accel Flt)
Bit19:  Direction Fault (Dir Flt)
Bit20:  DM_In Fault (DM In Fit)
Bit21:  Door Monitoring Fault (Door Mon Flt)
Bit22:  DC_Out Fault (DC Out Fit)
Bit23:  LM_InFault (LM In Fit)
Bit 24:  Lock Monitoring Fault (Lock Mon Flt)
Bit25:  ESM_In Fault (ESM In Flt)
Bit 26:  ESM Monitoring Fault (ESM Mon Flt)
Bit27:  Encoder 1Voltage Fault (Fbk 1V Fit)
Bit 28:  Encoder 2 Voltage Fault (Fbk 2 V Flt)
Bit29:  RLM Reset Fault (RL Flt)
Bit30:  Reserved
Bit 31: Reserved
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Table 40 - List of Parameters (Continued)

No. |[Name Description Values \l:z?til

Bit 0: StatusOK

Bit 1: Configuration_Lock (Config Lock) 8 : Ealljlt'lli QKL K

Bit 2: MP_Out_Value (MP Out) Doaftivon

Bit 3: SS_In_Value (SS In) 0 Ot 1= O

Bit 4: SS_Request_Status (SS Req) 0 - Ina t'_ 1= Acti

Bit 5: SS_In_Progress (SS In Prog) 0 : lnact!ve:1 :Act!ve

Bit 6: SS_Decelerating_Status (SS Decel) 0 - |2:Et!vgﬁ1 - Agt!vg

Bit 7: SS_Axis_Stopped_Status (SS Stopped) 0= Inative 1= Activ

Bit 8: SS_Output_Value (SS Out) 0= Uf?ﬂ _ed = Active

Bit 9: SLS_In_Value (SLS In) 0 Ot 1= O

Bit 10: SLS_Request_Status (SLS Req) 0 - Ina'ct'_e'1 - Active

Bit 11: SLS_In_Progress (SLS In Prog) 0=l v ] = Ao,

Bit 12: SLS_Output_Value (SLS Out) 0= U"f?ﬂ IXE['Jn = Active

Bit 13: SMS_In_Progress (SMS In Prog 0 = Inactive: 1= Active
gg |Ouard Bit 14: SMA_In_Progress (SMA In Prog) 0 = Inactive: 1= Active R

Status Bit 15: SDM_In_Progress (SDM In Prog) 0 = Inactive: 1 = Activ

Bit 16: DC_Lock_Status (DC Lock) 1= Lok 02 Unlk

Bit 17: DC_Out_Value (DC Out) oot

Bit 18: DM_In_Value (DM In) 0= Dif1=0n

Bit 19: DM_In_Progress (DM In Prog) 0 : Ina t'_ 1= Acti

Bit 20: LM_In_Value (LM In) Dol e

B|t 2] ESM_ln_VaIUe (ESM In) 0 : Uff' 'l : Dn

Bit 22: ESM_In_Progress (ESM In Prog) 0 - Ina'ct'_e'1 - Active

Bit 23: Reset_In_Value (Reset In) 0 - 0ff: ]'X dn = Activ

Bit 24: Waiting_for_SS_Reset (Wait Reset) 0 - Ina'ct'_e'1 - Active

Bit 25: Waiting_for_Cycle_SS_In (Wait SS Cyc) 0= Inative 1= Activ

Bit 26: Waiting_for_Stop_Request_Removal (Wait No Stop) 0 - InZEt' 511 - Agt' g

Bit 27: SLS_Comand_Value (SLS Cmd) o-oitinmn

Bit 28: Stop_Command_Value (Stop Cmd) 0 - 0ff-1 - on

Bit 29...Bit 31: Reserved Bk

Indicates present state of I/0 used for diagnostics.

Bit 0: SS_in_ch_0 status (SS In CH 0)

Bit 1: SS_in_ch_1 status (SS In CH 1)

Bit 2: SS_out_ch_0 status (SS Out CH 0)

Bit 3: SS_out_ch_1 status (SS Qut CH 1)

Bit 4: SLS_in_ch_0 status (SLS In CH 0)

Bit 5: SLS_in_ch_1 status (SLS In CH 1)

Bit 6: SLS_out_ch_0 status (SLS Out CH 0)

Bit 7: SLS_out_ch_1 status (SLS Out CH 1)

Bit 8: ESM_in_ch_0 status (ESM In CH 0)

Bit 9: ESM_in_ch_1 status (ESM In CH 1)

Bit 10: DM_in_ch_0 status (DM In CH 0)

Bit T1: DM_in_ch_1 status (DP InCH1) )

Bit 12: DC_out_ch_0 status (DC Out CH 0 - 1=

Bit 13- DC_out_ch_1 status((DC out CH)]) 0= Open; 1= Closed

. Bit 14: LM_in_ch_0 status (LM InCH 0 - f
10 Diag i IMPORTANT When the MSR57P safety relay is not in the Run mode,

69 Istatus E:E }g Iﬁgs_zlertlcnhglasttt?st?aéls-gt ||T])CH 1 the P89 [10 Diag Status] parameter does not update.  |R

Bit 17: RL_In status (RL In)

Bit 18: SLS_command status (SLS Cmd)

Bit 19: Stop_command status (Stop Cmd)

Bit 20: MP_Out_Ch_0 status (MP Out CH 0)

Bit 21: MP_Out_Ch_1 status (MP Out CH 1)

Bit 22: Reserved (0)

Bit 23: Reserved (0)

Bit 24: Reserved (0)

Bit 25: Reserved (0)

Bit 26: Reserved (0)

Bit 27: Reserved (0)

Bit 28: Reserved (0)

Bit 29: Reserved (0)

Bit 30: Reserved (0)

Bit 31: Reserved (0)
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Table 40 - List of Parameters (Continued)

Description

Values

Read/
Write

70

Config Flt
Code

Configuration Fault Code.

Options:

0 = No Fault

1 = Password Required (Password Req)

2 = P21[Safety Mode] value not legal based on

P20 [Cascaded Config] value.

3 = P57[Door Out Type] value not legal based on
P20 [Cascaded Config] value.

4 = P46 [Stop Mon Delay] value not legal based on
P45 [Safe Stop Type] value.

5 = P50 [Decel Ref Speed] value not legal based on
P31[Fbk 1 Resolution] value.

6 = P48 [Standstill Speed] value not legal based on
P20 [Cascaded Config] value.

7 = P53[LimSpd Mon Delay] value not legal based on
P21[Safety Mode] value.

8 = P55 [Safe Speed Limit] value not legal based on
P21[Safety Mode] and P31[Fbk 1Resolution] value.
9 = P56 [Speed Hysteresis] value not legal based on
P21[Safety Mode] value.

10 = P62 [Safe Max Speed] value not legal based on
P31[Fbk 1 Resolution] value.

T1'= P42 [ Direction Mon] value not legal based on
P21[Safety Mode] value.

12 = P53 [Lock Mon Enable] value not legal based on
P21[Safety Mode] value.

13 = P36 [Fbk 2 Resolution] value not legal based on
P27 [Fbk Mode] value.

14 = P35 [Fbk 2 Polarity] value not legal based on
P27 [Fbk Mode] value.

15 = P39 [Fbk Speed Ratio] value not legal based on
P27 [Fbk Mode] value.

16 = P41 [Fbk Pos Tol] value not legal based on

P27 [Fbk Mode] value.

17 = P40 [Fbk Speed Tol] value not legal based on
P27 [Fbk Mode] value.

18 = P44 [Safe Stop In Typ] value not legal based on
P21[Safety Mode] value.

19 = P52 [Lim Speed Input] value not legal based on
P21[Safety Mode] value.

20 = P58 [DM Input Type] value not legal based on
P20 [Cascaded Config] and P21[Safety Mode] value.
21 = P54 [Enable SW In Typ] value not legal based on
P21[Safety Mode] value.

22 = P60 [Lock Mon In Type] value not legal based on

P21[Safety Mode] value and P59 [ Lock Mon Enable] value.

23 = lllegal P20 [Cascaded Config] value.
24 = lllegal P22 [Reset Type] value.

25 = lllegal P23 [Reset Loop] value.

26 = lllegal P45 [Safe Stop Type] value.
27 = lllegal P51[Stop Decel Tol] value.

28 = lllegal P27 [Fbk Mode] value.

29 = lllegal P28 [ Fbk 1 Type] value.

30 =lllegal P31[Fbk 1 Resolution] value.
31= lllegal P32 [Fbk1 Volt Mon] value.

32 = lllegal P37 [Fbk 2 Volt Mon] value.
33 = lllegal P24 [OverSpd Response] value.
34 = lllegal P71[MP Out Mode] value.

35 = Unknown error (Unknown Err).

n

MP Out
Mode

Defines whether the MP_Out output is pulse-tested.”

Default:

0 =Pulse Test

Options:

0 = Pulse test
1=No pulse test

RIW

12

SS Out Mode

Defines whether the SS_Out output is pulse-tested.m

Default:

0 =Pulse Test

Options:

0 = Pulse test
1=No pulse test

RIW

73

SLS Out
Mode

Defines whether the SLS_Out output is pulse-tested.”

Default:

0 =Pulse Test

Options:

0 = Pulse test
1=No pulse test

RIW

T4

Door Out
Mode

Defines whether the DC_Out output is pulse-tested.m

Default:

0 =Pulse Test

Options:

0 = Pulse test
1=No pulse test

RIW

U]

160

If pulse-testing is turned off for any output, the SIL, Category, and PL rating is reduced for the entire MSR57P safety relay safety system.
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Appendix c

Using a HIM

Connect a HIM You can set the MSR57P safety relay parameters by using a HIM or a personal
computer running DriveExplorer™ or DriveExecutive™ software.

Connect the module (catalog number 20-HIM-A3) to the safety relay by using a
cable (catalog number 20-HIM-H10).

sS4 S52 562 13 14 24 Al
S1S2A S1252 34 44 51 82

MSR57P cos

Lock
PWR/Fault

20-HIM-A3 Module

)
© Atten-radiey

ST2S82 X32 X2 V1 Y2 $34 V37
V31 Y32 Y33Y30 68 78 Y35 A2

20-HIM-10 Cable

Setting Parameters witha AHim displays only one parameter at a time. The keypad lets you scroll
HIM through the HIM menu structure to find the parameters you must set.

Once the HIM is connected to the safety relay, follow these steps to set
parameters:
1. Ifnecessary, configure the HIM to display parameters by logical groups.

a. Press () + €.

b. Press o (v RS select File - Group - Par from the Param Dspy
Item menu and press (%

Fn|Configuring|Autol
RPM

Main Menu:
Diagnostics

Parameter

Device Select

2. Inthe Main Menu, press o (v R scroll to Parameter and press

Fn|Configuring|lAutol¥
RPM

fcp:File
Parameter Groups
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3. Press @y to choose the Parameter file and display the groups in that

file.
Fn|Configuring|Autol
RPM

HGP:Group
Security
General
Feedback

4. Scroll to the desired group and press to display the parameters in

Fn|Configuring|Autd
RPM

FG[§: Parameter
Cascaded Config

Safety Mode

Reset Type

that group.

5. Scroll to the desired parameter and press e w display the parameter

Fn|Configuring|Autd
RPM

FGP: Par 21

Safety Mode

Safe Stop

value screen.

6. Press to edit the parameter.

7. Press o (v &S change the value.

8. Ifdesired, press € tomove from digit to digit, letter to letter, or bit to
bit.
Digits or bits that you can change are highlighted.

9. Press to save the value or D cancel the change.

10. Press @) to return to the group list.

Q Numeric Keypad Shortcut
You can also press @ + @ to access a parameter by typing its number.

ATTENTION: The red stop button on the HIM keypad does not have safety
integrity. Do not use the stop button to execute a Safe Stop.

Q If the red stop button (@) on the HIM keypad is pressed, you must press the
green button on the HIM keypad to reset the MSR57P safety relay.

Accessing the Fault History To view the contents of the fault history queue, choose
Oueue Diagnostics>Faults>View Fault Queue from the top-level menu.
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Connect a Personal
Computer

Use DriveExplorer or DriveExecutive Software

You must have either DriveExplorer™ or DriveExecutive™ software that is
installed on your personal computer and a serial or USB converter.

Description Cat. No. Version
DriveExplorer software 9306-4EXPO2ENE 5.02 or later
DriveExecutive software 9303-4DTEOIENE 4.01 or later

RSLinx " software

9355 series

2.50.00 or later

Serial converter 2

1203-SSS (Series B)

3.004 or later

Universal Serial Bus converter (%)

1203-USB

1.001 or later

(1) The DriveExecutive software requires RSLinx® software, but the DriveExplorer software does not.

(2) The serial converter, catalog number 1203-SSS (Series B), contains: 1203-SFC cable from personal computer serial to
the converter, 1202-C10 cable from the converter to DPI port, and a serial converter body.

(3) Catalog number 1203-USB contains the converter body, a 20-HIM-H10 cable to connect to the DPI port, and a type A to
type B USB cable to connect the 1203-USB converter to a personal computer.

A free version of DriveExplorer Lite software is available for download at

https://rok.auto/pcdc.

To connect the personal computer to the DPI port on the front of the safety

relay:

1. Connect the appropriate cable between the COM port on your personal

computer and the communication port on the serial or USB converter.

2. Connect the appropriate cable between the serial or USB converter and
the DPI connector on the safety relay.
Using USB Converter Using Serial Converter
e 20-HIM-HIO Cable See8 Seee 1202-C10 Cable
/ Power Status / Power Status
Indicator Indicator
1203-SFC Cable  —9
Type Ato Type B USB
Cable B
DriveExp DriveEpro
or DriveExecutive Software or DriveExecutive Software
3. To verify that the serial or USB converter has power, observe the status
indicator.
4. To configure communication, follow the steps in Using DriveExplorer

Software on page 164 or Using DriveExecutive Software on page 16s.
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Appendix D Use DriveExplorer or DriveExecutive Software

Using DriveExplorer
Software

164

You must configure communication between DriveExplorer software and the
DPI port on the safety relay before you can use the software to edit the
parameters of the satety relay.

Configure Serial Communication

Follow these steps to configure communication between DriveExplorer
software on your personal computer, the serial or USB communication
converter, and the DPI port on the safety relay.

If you use the 1203-USB converter, you must install the USB drivers on your
personal computer. The drivers are provided on the DriveExplorer Lite CD that
is supplied with the converter.

For information on driver installations, refer to publication DRIVES-UMoo1.
1. Launch DriveExplorer software.

2. From the Explore menu, choose Connect and Configure
Communication.

3. Onthe Configure Communication dialog box, choose the serial port to
which you are connected and type the communication rate.

If you are using the USB converter, the communication port must match
the port that was mapped when you installed the USB drivers and the
communication rate must be set to 115,200 bps.

When communication is established, DriveExplorer software maps your safety
relay.

Successful uploading of your safety relay parameters results in an MSR57P
safety relay parameter display.

Edit Parameters in DriveExplorer Software

In DriveExplorer software, you can choose parameters from the linear list or
by using the file and group.

The left pane of the DriveExplorer software interface shows the connected
devices and the right pane lists the parameters available.

DriveExplorer MSR57P Safety Relay Parameter Display

3 DriveExplorer Lite
File Edit Explore Actions Help
= B e
: L8 g-E 828 X @
= Devices 5 | M:P.Pa# | Marne | Walue
=I-Mode 1: - MSR57 1:0.20 Cascaded Config Single
=-0 - MSR57 100,21 Safety Mode Safe Stop
Parameter List i: ggg Eeset IYDE Bﬂ.ontlored
HR eset Loop isable
= t
arasme e.rts 1:0.24 OverSpd Response 12 msec
e 1:0.25 Language Code English
1:0.26 Max Display Spd 1800
Feedhack 1:0.71 MP Dut Mode Pulse Test
Stop 1:0.72 55 Qut Mode Pulse Test
Viemibrd Srnnd 1007 SIS Fuk Made Prilze Tact
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DriveExplorer Software Parameter Information

Column Description of Contents
S Status
R= Read-only
*= Editable
N= The node number of the device on the network
NP P# P= The port number (0 if a device)
o P# = The parameter number associated with a specific programming
parameter
Name The item name
Value The present value of the item
Units The unit of measurement for the item

Follow these steps to edit a parameter:
1. Expand the MSR57P safety relay.

2. Choose either Parameter List or expand the Parameter file to display the
parameter groups.

You can only edit the configuration when the MSR57P safety relay is
Q unlocked and in Program mode.

3. Toedit a parameter, double-click the parameter and enter the new value.

To configure the MSR57P safety relay, follow the procedure in Configure
the Speed Monitoring Safety Relay on page 124.

After you edit parameters, upload and save the parameters to a file on your
personal computer. The file can be printed, downloaded to another MSR57P
safety relay, or used as a backup.

For detailed information on how to use DriveExplorer software, consult online

help.

Access the Fault History Queue

Follow these steps to view the contents of the fault history queue.
1. From the DriveExplorer menu, choose Explore>Device Properties.
2. Click the Faults tab on the device dialog box.

G x|
Generall Detailsl Status / Feedback  Faults |Diagnostics| Languagel
Statuz: Mot Faulted
Mode:O# | Code | Fault Test Elapzed Time St « Help |
1.2 i Mo Fault Clear Fault |
:Ili g :E E:ﬂ:t Clear Queue |
1‘:? ! HoFout | _,ILI Reset Product |
Using DriveExecutive You must configure communication between DriveExecutive software and the
Software DPI port on the safety relay before you can use the software to edit the

parameters of the satety relay.
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Use DriveExplorer or DriveExecutive Software

Configure Serial Communication

Follow these steps to configure communication between DriveExecutive
software on your personal computer, the AnaCANda™ or USB communication
converter, and the DPI port on the safety relay.

1.

2.

3.

Open RSLinx software.

IMPORTANT DriveExecutive software must exchange information via RSLinx
software. This exchange requires serial communication between
the DPI port on the safety relay and your personal computer. The
Ethernet network, or other communication standards are not
compatible.

In RSLinx software, configure a communication driver to interface
between your personal computer and the DPI port on the safety relay.

a. Click Add New.

ontig e [ fe

Available Driver Types:
|R5-232 DF1 devices |

Add Mew...

b. From the Available Driver Types pull-down menu, choose RS-232 DF1.
c. Click OK.
Configure the RS232 DF1 device as shown.

Device Hame: AB_DF1-1

Comm Port: | COM1 bl

Device; | 1770-KF2/1785-KE/SCAN pﬂlj

Station Mumber: lmi

[Octal)

Baud Rate: | 32400 -

Parity: |MNaone - Erar Checking:  |BCC hd
Stop Bits: |1 v Pratocol: |Full Duples =

Auto-Configure

Delete |

[ Use Modem Disler

QK. | Cancel | Help |

a. Choose the Comm Port to which you are connected.

If you are using the USB converter, the comm port must be the port
that was mapped when you installed the USB drivers.

b. Choose the correct communication rate for the safety relay.

If you are using the USB converter, the correct communication rate is
115,200 bps.

c. Close any conflicting programs that might be using this port currently.
d. From the Device pull-down menu, choose the SCANport device.
e. In the Station Number box, type o1.
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4. Click OK.

5. Open RSWho in RSLinx software to verify that the new driver is
recognized.

Connect To Drive

[v Autobrowse I:I ]
|- =, Workstation, LSMEQPIMICECHZ g

+ % Linx zateways, Ethernet
-l-Zg AB_DF1-1, Data Highway Plus 1

@ 01, workstation, USMEQPIMICECHZ Workstation
+-@x AB_ETH-1, Ethernet
+-E5 AB_MASTR-1, DF1

Browszing - node 24 not found

1395 DC Serial Comm, OF Cancel

Close RSLinx software.

Open DriveExecutive software.

Advance to Drive Selection and choose Connect to Drive.

Choose your workstation (o1 in the preceding diagram) and click OK.

DriveExecutive software connects with the safety relay and begins to
upload its parameters. A parameter upload initially occurs, followed by a
file group upload. Each upload displays in a separate dialog.

CREC I

Edit Parameters

In DriveExecutive software, you can choose parameters from the linear list or
by using the file and group.

@@ DriveExecutive - AB_ETH-1110.91.14.234 - MSR57-1 PWRFLEX <MSR57>
Fie Edi View Drive Periphersl Tooks ‘indow Help

D@ -W"&8n- (g - 00858 4 &

e AB_ETH-1\10.91.14.234 - MSR57-1 PWRFLEX

@ Erabled ~| [00ReM omecton: DFI
<aBark ~ fleie) e oup Paramete ~
= B Mode 10.91.14.23¢ # | Parameter Name |  Value Units | Internal Value | Comment | Default Min Max Alias
= B 0-mRs? 1 Password [ [0 [ 4294967295
Lingar List 5 LockState Unlock v 0 Unlock Unlock Lock
o (g Parameter Growps (|6 CperatingMode  Run =l 1 Progam  Program  ConfigFauk
ety M ConfigFt Code o Fauk 0 MoFauk  NoFauk  UnknownErr
& General 7 Reset Defaults No Action x| 0 Ho Action MNoAction  Reset Fac
{—— 10 Signoture ID 190705518 90705518 0 0 4294967295
G sop 13 HewPassword 0 0 i 0 4294967295
S Liited Spesdd 17 Password Conmand  No Action x| 0 Modcion  NoAdion  Reset P/
L e 18 Securty Code 5 256 o 0 4294967295

19 VendorPassword O

- — 0 0 65535
S Faults

=) 24 Defauk Custom
& 1y Group

e =pfly 1-20-COMME

al

‘<IParameters

For Help, press FL Parameter color descriptions: |Changeable [Run Read Only [Read Only [unksd 7

The left pane of the DriveExecutive software dialog shows the connected
devices and the right pane lists the parameters available.
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DriveExecutive Parameter Information

Column Description of Contents

# Parameter number.

Parameter Name Short name of the parameter.

Value Current value of the parameter.

Units Units of measurement for this parameter.
Internal values are unscaled values that are used by the device and by controllers

Internal Value that communicate with the device. The information in this field provides the
scaling information to calculate the internal value from a scaled value.

Comment Displays comments that are previously entered.

Default Displays the default setting.

Min The minimum value is the lowest possible value for this parameter.

Max The maximum value is the highest possible value for this parameter.

Alias Displays an alias, or alternative name, previously entered.

To edit a parameter:
1. Expand the MSR57P safety relay.

2. Todisplay the parameter groups, choose either Parameter List or expand
the Parameter file under the MSR57P safety relay.

3. Toedit a parameter, double-click the parameter and type the new value.

To configure the MSR57P safety relay, follow the procedure in Configure
the Speed Monitoring Safety Relay on page 124.

After you edit parameters, you can upload them and save them to a file on your
personal computer. The file can be printed, downloaded to another MSR57P
safety relay, or used as a backup.

For detailed information on how to use the DriveExecutive software, consult
online help.
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Application Examples

Introduction This application appendix provides examples of safety relay and drive
combinations. See the manuals that are listed in the Additional Resources on
page 11 for important information on how to install, ground, wire, and operate
the devices that are shown in the appendix.

ATTENTION: Implementation of safety circuits and risk assessment is the
responsibility of the machine builder.

PowerFlex 70 Drive with
Safe Torque Off Application
Example

@ E-stop

@ Reset

Run  Maintenance

Stopped
Safe Speed
Running

V7)) 7Y
T
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The example that is shown in Figure 42 and Figure 43 is configured for

Safe Stop 1. The control cabinet contains an MSR57P safety relay, a PowerFlex®
70 AC Drive with Safe Torque Off function, and a PanelView™ terminal. The
MSRs57P safety relay monitors speed via an incremental encoder that is
connected to the PowerFlex 70 drive.

The control panel lets the operator select Run or Maintenance speeds. The door
has an interlock switch with guard locking to limit access to the machine when
the machine is operating at normal run speed.

A tower light indicates machine status.
Figure 42 - PowerFlex 70 Drive System Layout

PowerFlex 70 Drive .

with Safe Torque Safe Stop
off Configuration Tools
Encoder Cable SLS Reguest
G| 1585.-HGRB-2M5 Crasisrea
( / 20-HIN-A3
20-HIM-H10
PC
Encoder 1
. ® - | Input 1203-USB or 1203-
\ SSS(B)

Motor
Power Start/Stop Command and
Cable Motion Power Outputs MSRSTP Safety Relay

Configuration Tools
Encoder
Feedback
Cable

Guard Locking
Switch
TLS3-6D2

=% Primary Encoder:

M — ‘“ 845T-DZ42PEN-1
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(1) Digital input 4.

Proper configuration is required for inputs 1, 2, 4, and 6 on the PowerFlex 70 Drive.
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Figure 43 - PowerFlex 70 Drive Example Wiring Diagram
+24V DC
Power to
S Release
equest T |21 33
Ao Ao A\
T-stop SLS Request @}[ B
N 800FM-KM23 12022 34
800FM-MT44
800F-MX02V 800F-MX02V \\
———
() Remove Two Internal
Jumpers
TLS3-GD2
4406-T27260
L1 L2 L3
[
M| s [sa [ [s2]ss2 [se2a]sm [ss2| s | 50 [wao [ waa] ss2]sw2]n3 g aype  PowerFlex70 )
' Pulse Test 1 SS " SLS " ESM +Door Lock + Lock " Door Monitor ! AC Drive with
' Outputs 1 Input + Input " Input + Control ¢ Monitor i — 8 DCComm  DriveGuard®
e YYSYYYYNYY" 7 Dig Comm
R4S R4S MSRE7P Safety Relay 1 Stop Gate Control
Encoder Encoder DPI solated D i Power
Input 1 Input 2 solated Diagnostics
P P dnd Power . 2 Start o Supply
"""""""""""""""""""" TG T TR 4 SLS Input
SLS  Fault | sSQutput RL ~ Reset Feed- SIS Stop igyp 24V ! Motion ISLS Sae Toraus 0T
Status Status ! ‘Feed ! back Cmd Cmd | DC  : Power Out ;Qutput 1 g?onorq”e ~
m [vss Jvar |3 | s | v [ss | v2 [vas [va2 [vao [va | w [ 24 | 68 [ 78 3} =
o 4
2
Gate
6 Enable —Control | ¥ @
== [Circuit |7
~3 Reset C ]
800FM-FBMX10 \__ - Remove jumpers Y,
—> Aux. Signals
, toPLC
24V DC Com

m
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PowerFlex 700 Drive
without Safe Torque Off

PowerFlex 700 Drive

Motor Power
Cable

Two Contactors
in Series

172

PowerFlex 700 Drive System Layout

Enabling Switch

Safe Stop

Cable

1585J-M8RB-2M5

SLS Request

© Allen-Bradiey

COCOROOOC

Encoder 1
Input

Pow

ccccccc

Encoder 2 Input

Secondary (Load
Encoder Side) Encoder
Feedback

Cable

Optional

________________________

Primary Encoder:
HPK-Series Servo Motors

Configuration Tools

20-HIM-H10

——_NZUS-USB AnaCANda™

Guard Locking
Switch
TLS3-6D2
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PowerFlex 700 Drive Wiring Diagram
+24V DC
1313 Request 5 :
sS 800FM-KM23 RUIWE‘T 0
j%Request 800F-MX02V elease
2
E-stop . Q
800FM-MT44 ENE- O\S
800F-MX02V 1
—
440J-N21TNPM Remove Two Internal
i i Jumpers
Enabling Switch TLS3-0D2 ump
4406-T27260
| 11213
M| s [sa | s [soo | s | sea | s [ ss2 | s | s [ xs2 | wea | s3] sa2 |3
" Pulse Test + SS SIS ' ESM + DoorLock 1 Lock " Door Monitor ! ~ - RISTTT
' Outputs : Input : Input 1 Input + Control : Monitor : : PowerFlex 700 Drive
RJ4D RJ4S MSR57P Safety Relay
Encoder Encoder DPI ) .
Input 1 Input 2 Isolated Diagnostics
and Power i
.................................. S
iSLS Fault | ssoutput (RL ResetiFeed-SLS Stop igyp 24V ! Motion  ISLS
Status Status ; JFeed | iback Cmd Cmd | 'DC ! Power Out ! OQutput 24 24 DL
2 | vss [var | 36 [as | vo s3e | v2 [vss [va2 [vao [var [ w [24 | 68 ] 78 |95 dig. Comm
Reset o 26 DC Comm
400FM-F6MX10 27 Stop Y
28 Start =
Ki K2
(m? S@ 30 SLS Input™
—1
lo @
Stop
-
o o— ol @
k. Sianal Start S UV )
> Aux. Ignals
, toPLC R
24V DC Com
K S

Proper configuration is required for Stop, Start, and SLS inputs (digital input 4) on the PowerFlex 700 Drive.
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Kinetix 6000 or Kinetix
7000 Drives with Safe
Torque Off Example

@ E-stop

@ Reset

Run Maintenance

Stopped
Safe Speed
Running

Kinetix drives define the positive direction for encoders as B

leading A. Therefore if drive polarity for the Kinetix drive is
configured as positive, then the P30 [Fbk 1 Polarity] for the

MSR57P safety relay must be configured as negative.

The example that is shown in Figure 44 on page 175 and Figure 45 on page 175 is
configured for Safe Stop 1. The control cabinet contains an MSR57P safety
relay, a Kinetix® 6000 drive with Safe Torque Off function, and a PanelView
terminal. The MSR57P safety relay monitors speed via a Sin/Cos encoder that
is connected to the Kinetix 6000 drive.

The control panel lets the operator select Run or Maintenance speeds. The door
has an interlock switch with guard locking to limit access to the machine when
the machine is operating at normal run speed. In addition, an enabling switch
must be held in the middle position while operators are within the machine
environment to keep the machine running at safe speed.

A tower light indicates machine status.
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Figure 44 - Kinetix 6000 or Kinetix 7000 Drive System Layout

Enabling Switc?

Kinetix 6000 or Kinetix Safe Stop Motion Power Outputs and Feedback
7000 Drive with Safe SISR " Monitoring From the MSR57P Safety Relay to
Torque Off eques Kinetix Safe Tarque Off Interface
Low Profile /W @'
Connector
N ~ Encoder Cable UM
2090-K6CK-D15M | | 1585J-MBRB-2M5 20-HIM-A3
\ — 20-HIM-HIO
\ _OR- PC
Encoder 1 1203-USB or 1203-
Encoder Input ~ $SS(B)
Feedback
Cable Motor
poer MSRS7P
Safety Relay
Configuration Tools
- Aux. Signals
— — 11 to Logix Controller
MP-Series Bulletin MPL Servo | 1 -
Motors | ?Eggt_iglﬁazckmg Switch
Figure 45 - Kinetix 6000 or Kinetix 7000 Drive Wiring Example
+24V DC
? SLS Request B T
$S 800FM-KM23 Roleaee
j Request { isoopmxozv elease
E-stop : 2 Q
- ? 0
BO0FH-MT44 ENA N
800F-MX02V 1 — |
440J-N2TTNPM | Remove Two Internal
Enabling Switch Jumpers
TLS3-6D2
4406-T27260
L I.|2 L3
I | |
m | sn Jsa [ si2 [so2 [ ss2 [seo | s72 [se2 | s | 52 [z | war | s32]sa2 |1 (T %%e[}i/)x(cﬁgqo an{ih Gate C%ntrol ' r\J‘ 2
! PulseTest ' SS ' SIS " ESH " Door Lock ' Lack " Door Monitor ! GuardMntigr\:e with ~ [Power Supply -
i Outputs ' Input ' Input ' Input + Control ' Monitor ! ' [ |_
""""""""""""""""""""""""""""""""""""" R2
RJ4S RJ45 MSRG7P Safety Relay
Encoder Encoder DPI . .
Input 1 Input 2 \Isolated Diagnostics Safety |p0ate  [n
rand Power ; Monitor |  [Control |-~
SLS  Fault | ssQutput RL ~ Reset iFeed- SIS Stop igyp 124V " Motion 1SLS Circuit
EStatusStatusE EFeed . EbaCk ECmd L:md . EDC ' Power Out EUutput FDBKI T—‘
m [ vas [var {36 | oae | v [ss | v2 [vss [va2 [vao [va | w [ 24 | 68 [ 78 [FDBH Rl m\
[
Gate !
FDBK2 R2 Control
FDBK2 Enable

-3

!
Reset

800FM-FBMX10

— > Aux. Signals

_to Logix Controller

» Aux. Signals
» to Logix Controller

24V DC Com
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Kinetix 2000 Drive without
Safe Torque Off Example

Kinetix 2000 Drive without Safe Torque
0ff (No Safety Header)

Low Profile — |
Connector
2090-K2CK-D15M

Kinetix 2000 Drive System Layout

Safe Stop

Encoder Cable
1585J-M8RB-2M5

Enabling Switch

i

SLS Request

@

20-HIM-A3

20-HIM-H10
PC
Encoder 1 R
Inout 1203-USB or 1203-
pu N\ SSS(B)
Motor Encoder
Eor)vler Feedback MSR57P
able Cable Safety Relay
Configuration Tools
N Start/Stop Command
—[] to Logix Controller . .
MP-Series Bulletin MPL Servo | Guard locking Switch
Motors [
Kinetix 2000 Drive Wiring Diagram
24006 s
SLS Request Kinetix 2000 [ 11
5 BOOFH-KM23 Tolonse febie Ty
Request B00F-MX02V T2 33 =
- - %\ I
E-stop L ]ad s Q“{n o) >>3,1.
800FM-MT44 E\?\O ;
800F-MX02V
440J-NZITNPM 52
Enabling Switch TLS3 GD2
Remove
4406-T27260
ITn“tISrnal 100S-C Contactor
I— Jumpers
[ — |
m [ s [sa [siw [soo [smo [sea s [ss2| s | 52 [uso]w] s32]sw]m e
! PulseTest : SS ! SIS : ESM ! Doorlock ! lock ! Door ! T @ [
¢ Outputs +  Input Input ! Input ~ + Control :  Monitor :  Monitor
RJ45 RJL5 MSR57P Safety Relay |
Encoder Encoder DPI
Input 1 Input 2 ' IsolateddDiagnostics
' and rower 1
;’SLS’”’F;*]"’; ””””” riRiL”‘””—‘Féeid:A‘7”7“78{0”"””‘wziéi\lirhnliil;nil;uwer‘ SiS [ Resistive Brake Module ulv
Status  Status? S OUtPUt 1 peeq iReseti back ! |38r|ﬁsd ECmg 1 OND e ; Ot ¢ Output oL
n [vas [var s [ [ v sse | vo [vas [vao Jvao [var [ w [ o [ 68 [ 78 E‘j
@\--
To Control
SLS Request CONSTAT 42
-9 Reset
O BODFM-FMXIO
> Aux. Signals
L, tPl
24V DC Com

Proper configuration in RSLogix 5000® software is required. To enable safety
functions, choose Drive Enable Input Checking on the Drive/Motor tab in the
Axis Properties dialog of the drive.

For more information, see publication 2093-UMoo1.
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average frequency of a dangerous failure per
hour
See PFH.

Symbols
(PL)e 14

Numerics

1203-SSS 163
1203-USB 163
1203-USB converter

configure communication 164
1585J-M8RB-2M5 cable 32

2 Channel Sourcing 73
20-HIM-A3 module 21, 161
20-HIM-H10 cable 161

A

access

hazardous area 86
automatic reset 55

SLS Reset 80
SS reset 72

C

cable

pinout 33
cascaded config 55, 95, 106

cascaded connections 48, 49, 51
CAT 413
Cat49

performance definition 14
certifications 152

clearance 24

commission the system 123 - 125
commutation 18

Config Lock indicator 121, 125
configuration

lock 121

signature. See Signature ID.

specification 123
Configuration Lock bit 122, 125

configure

parameters 124
confirm the configuration 125

connect

feedback cable 33
HIM module 161
personal computer 163

DC_Out output 50
wiring 50, 51
deceleration monitoring 68, 71

Rockwell Automation Publication 440R-UMO04C-EN-P - October 2021

dimensions 24

DIN rail 25

Disabled mode 20

discrepancy checking
encoders 62

DM_In input 45

Door Control 72 - 73
multi-axis systems 106
wiring 50

Door Control output
fault conditions 73
See also DC_Out output

Door Monitoring Fault 88

DPI port 161, 163, 165

DriveExecutive software
catalog number 163
configure communication 166
connect to 163
interface 168
set parameters 167
version 21, 163

DriveExplorer software

catalog number 163
configure communication 164
connect to 163
interface 164
set parameters 164
version 21, 163

dual channel operation 43

dual encoder

configurations 62
resolution 61
dual feedback position discrepancy tolerance

definition 62
dual feedback speed discrepancy tolerance

definition 63
dual feedback speed ratio

definition 62

E

edit the configuration 124, 125
emergency shutdown systems 13
EN 60204-1 14

EN 62061 13, 14, 151, 152
enclosure 24

encoder

connecting 27 - 31

resolution 56

specifications 152
ESM_In input 45

European norm.
definition 10

F

failure

contact information 18
fault

Door Monitoring 88
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fault codes

configuration faults 150
Fault While Stopping Faults 145
Safe State Faults 145
Stop Category Faults 145
fault history queue 144

DriveExplorer software 165
HIM 162
fault recovery 144

Fault While Stopping Faults 145, 146
Fault_Status output 52

features 21

feedback

device types 61
fault 64
parameters 65
polarity 61
resolution 61
type 61
feedback monitoring 61 - 65

G

Guard Status attributes 148

HIM module

catalog number 21
set parameters 161
hold last state

SLS_Out output 91

1/0 Diagnostic Status attributes 149
IEC 61508 13, 14, 151, 152

inputs 43

IS0 13849-113, 14, 151, 152

L
language
display options 59
LED Indicators 143
LM_In input 46
Lock Monitoring 20, 74
wiring 50
lock status 121
low profile connector kits
wiring 38
low threshold 90
See also Speed Hysteresis.

manual monitored reset 55
SLS Reset 80
SS Reset 72
manual reset 55
SLS Reset 80
SS Reset 72
Max Display Speed 60
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Max Stop Time
definition 67
motors
feedback pin-outs 35
mounting 25
MP_Out output 51
wiring 51, 52
multi-axis
configuration 105 - 106
connections ?? - 95, 106
Door Control 106
wiring 48, 49

outputs 47
OverSpd Response 56

P

parameter list
all parameters 154 - 160
feedback 65
general 60
Max Speed and Direction Monitoring 119
Safe Limited Speed 81
Safe Limited Speed Status Only 91
Safe Stop 74
Safe Stop with Door Monitoring 77
Slave, Safe Limited Speed 100
Slave, Safe Limited Speed Status Only 103
Slave, Safe Stop 96
SLS with Door Monitoring 83
SLS with Door Monitoring and Enabling
Switch Monitoring 88
SLS with Enabling Switch Monitoring 85
parameters
complete list 154
configure 124
edit 124, 125
groups 153
password
change 122
new 122
reset 122
PFD
definition 10, 15
PFH
definition 10, 15
pin-outs
motor feedback connector 35
PL
definition 10
PLe 9, 13, 152
polarity 61
power supply 25
Power to Lock 73
Power to Release 73
probability of failure on demand
See PFD.
probability of failure per hour
See PFH.
proof tests 15

pulse test outputs 43
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recover from fault 144
remove terminal blocks 25
reset

device configuration 122

password 122

qualification 56

See also SS Reset, SLS Reset, or Reset Type.
reset input 46

wiring 46
Reset Loop input
wiring 47
reset qualification 56
reset type 55
Reset_In input 80
risk assessment 123
RSLinx software 163, 166
version 21

S

Safe Accel Limit

See Safe Maximum Acceleration Limit.
Safe Direction Monitoring 117

negative 118
overview 20
positive 118
Safe Limited Speed mode 79

Safe Limited Speed Monitoring Delay 79, 88, 90
Safe Limited Speed Reset

See SLS Reset.
Safe Limited Speed Status Only mode 90

Safe Limited Speed with Door Monitoring and
Enabling Switch Monitoring mode 86

Safe Limited Speed with Door Monitoring mode
82

Safe Limited Speed with Enabling Switch
Monitoring mode 84

Safe Max Acceleration Monitoring

overview 20
Safe Max Speed 113

Safe Maximum Acceleration Limit 115
Safe Maximum Acceleration Monitoring

overview 20
Safe Maximum Acceleration monitoring 115 -

m
Safe Maximum Speed Monitoring

overview 20
Safe Maximum Speed monitoring 113 - 115

Safe Speed Limit 79, 87, 90, 91
Safe State Faults 144, 145, 146
Safe Stop 168

Safe Stop 2 68

Safe Stop mode 67

Safe Stop Reset

See SS Reset.
Safe Stop Types 67 - 69

Safe Stop with Door Monitoring mode 76
Safe Torque Off with Standstill Checking 68
Safe Torque Off without Standstill Checking 69
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safety certification

TOV Rheinland 13, 152
safety functions overview 19

safety information 23
Safety mode 19, 55

slave combinations 106
safety reaction time 16

overspeed response 56
safety-lock 121

serial communication

DriveExecutive software 166
DriveExplorer software 164
Serial converter

catalog number 163
serial converter 163

set parameters

using a HIM 161
using software 163
Signature ID 121, 124, 125

SIL3 9, 13,152
SIL 3 certification

user responsibilities 13
single encoder configurations 61

single-channel operation 43

Slave, Safe Limited Speed mode 100

Slave, Safe Limited Speed Status Only mode
102

Slave, Safe Stop mode 96

SLS Reset 55, 80, 85

automatic 80
manual 80
manual monitored 80
SLS with Door Monitoring and Enabling
Switch Monitoring mode 88
SLS with Door Monitoring mode 83
SLS_Command output 53

SLS_In input 45, 80

SLS Reset 80, 85
SLS_Out output 49

hold last state 91
SLS_Status output 53
spacing 24
specifications

encoder 152

environmental 152

general 151
Speed Hysteresis 90

speed resolution 56
speed value display 60
SS Reset 55, 71- 72

SLS with Door Monitoring and Enabling
Switch Monitoring mode 88
$S_In input 45

$S_Out output 48
Standstill Position Tolerance

definition 70
Standstill Speed

definition 70
status attributes 147

status indicators 143
stop category
definitions 14
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Stop Category Faults 145, 146
Stop Delay
See Max Stop Time.
Stop Monitoring Delay
definition 67
Stop_Command output 53

T

terminal block

remove 25
terminal screws
connections 26
torque 26
timing diagram
Safe Limited Speed 80
Safe Limited Speed Status Only 90
Safe Stop 169
Safe Stop 2 69
Safe Torque Off with Standstill Checking 68
Safe Torque Off Without Standstill Checking
70

USB converter 163
catalog number 163

v

validation
third-party 125
verify
configuration 125
lock status 125
Signature ID 125

w
wiring

DC_Out output 50, 51

DM_In input 50

input examples 44

LM_In input 50

low profile connectors 38

MP_Out output 51, 52

multi-axis connections 48, 49

reset_In input 46

RL_In input 47

wiring example

Safe Limited Speed mode 82

Safe Limited Speed Status Only mode 92, 93

Safe Stop mode 76

Safe Stop with Door Monitoring mode 78

Slave, Safe Limited Speed 100 - 102

Slave, Safe Limited Speed Status Only mode
103 - 105

Slave, Safe Stop mode 97 - 98

SLS with Door Monitoring and Enabling
Switch Monitoring mode 89

SLS with Door Monitoring mode 84

SLS with Enabling Switch Monitoring mode
86
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Use these resources to access support information.

Technical Support Center Find help with how-to videos, FAQs, chat, user forums, and product notification updates. |rok.auto/support
Knowledgebase Access Knowledgebase articles. rok.auto/knowledgebase
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