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Important User Information

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

and standards.

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

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

be impaired.

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

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

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

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

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

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

> D>

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.

IMPORTANT

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

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

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

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

> B> >

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).
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Summary of Changes

This manual contains new and updated information as indicated in this table.

Topic Page
Revised available catalog numbers. Front cover
Added LogixDesigner row to Software Requirements table. N
Added publication 1769-UM022 to the Additional Resources table. 12
Revised title to publication 1756-RM099 in Additional Resources table. 12
Added Compact GuardLogix® 5370 information row to Table 6. 29
Revised instructions and graphics in Access Other Allen-Bradley® CAD Drawings section. 45
Added LogixDesigner software version information to What You Need section. 47
Updated website URL for Safety Accelerator Toolkit in What You Need section. 47
Added publication 1769-UM022 to What You Need section. 47
Revised information and graphic n third bullet point. 53
Added information to step 14. 55
Revised information in step 6 and added step 7. 74
Revised information in step 12. 81
Revised information in step 6 and added step 7. 85
Added Compact GuardLogix 5370 controller to What You Need section. 161
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Notes:
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Where to Start

Follow this path to complete your safety application.
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Where to Start

Notes:
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Preface

About This Publication

This quick start provides a framework to develop safety applications. Each section guides you through the tasks that you
need to perform to design, program, and monitor your safety application.

To assist in the design and installation of your system, application files and other information are provided on the Safety
Accelerator Toolkit, SAFETY-CL002. The DVD provides CAD drawings for components, wiring diagrams, logic

routines, and more. With these tools and the built-in best-practices design, you can focus on the design of your system
and not on design overhead tasks.

IMPORTANT Before you use this quick start and the (D, read the Terms and Conditions on the (D.

Each chapter begins with the following information. Read these sections carefully before you begin work in each chapter.

o Before You Begin - This section lists the steps that must be completed and decisions that must be made before you
start that chapter. The chapters in this quick start do not have to be completed in the order in which they appear,
but this section defines the minimum amount of preparation required before you complete the current chapter.

e What You Need - This section lists the tools that are required to complete the steps in the current chapter. This
includes, but is not limited to, hardware and software.

o Follow These Steps - This illustrates the steps in the current chapter and identifies which steps are required to

complete the examples.

Software Requirements

You need these software to use this toolkit.

Rockwell Automation® Software

Version

RSLogix 5000°

16 or later for 1756 GuardLogix® controllers
18 or later for 1768 GuardLogix controllers

Studio 5000° environment

28.00.00 or later for 5370 Compact GuardLogix controllers

FactoryTalk® View Machine Edition

6.1or later

RSNetWorx™ for DeviceNet

9.1 or later for 1752-L24BBBE SmartGuard™ 600 controller

RSLinx® Classic

2.55 or later for 1756 and 1768 GuardLogix controllers
3.80 or later for 5370 Compact GuardLogix controllers

Rockwell Automation Publication IASIMP-QS005H-EN-P - April 2016
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Preface

Additional Resources

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

Resource

Description

GuardLogix Controllers User Manual, publication 1756-UM020

Provides information to configure and program the 1756 GuardLogix system in RSLogix 5000 software.

GuardLogix 5570 Controllers User Manual, publication 1756-UM022

Provides information to configure and program the 1756 GuardLogix system in the Studio 5000 environment.

Compact GuardLogix Controllers User Manual, publication 1768-UM002

Provides information to configure and program the 1768 Compact GuardLogix controller system.

Compact GuardLogix 5370 Controllers User Manual, publication
1769-UM022

Provides information to configure and program the Compact GuardLogix 5370 controller system.

GuardLogix Controller Systems Safety Reference Manual, publication
1756-RM093

Contains detailed requirements to achieve and maintain SIL 3 with the GuardLogix controller system
and RSLogix 5000 software.

GuardLogix 5570 and Compact GuardLogix 5370 Controller Systems
Safety Reference Manual, publication 1756-RM099

Contains detailed requirements to achieve and maintain SIL 3 with the GuardLogix and Compact
GuardLogix controller systems, and the Studio 5000 environment.

SmartGuard 600 Controller Installation Instructions, publication1752-IN001

Provides information to install the SmartGuard 600 controller.

SmartGuard 600 Controllers User Manual, publication 1752-UM001

Provides information to configure and program the SmartGuard 600 controller system.

SmartGuard 600 Controllers Safety Reference Manual, publication
1752-RM001

(ontains detailed requirements to achieve and maintain SIL 3 with the SmartGuard 600 controller system.

CompactBlock™ Guard 1/0™ DeviceNet Safety Module Installation
Instructions, publication 1791DS-IN002

Provides information to install CompactBlock Guard I/0 DeviceNet Safety modules.

Guard I/0 DeviceNet Safety Modules User Manual, publication
1791DS-UM001

Provides information to use Guard 1/0™ DeviceNet Safety modules.

Guard I/0 EtherNet/IP Safety Modules Installation Instructions,
publication 1791ES-IN001

Provides information to install CompactBlock Guard I/0 EtherNet/IP Safety modules.

Guard I/0 EtherNet/IP Safety Modules User Manual, publication
1791ES-UMO001

Provides information to use Guard I/0 EtherNet/IP Safety modules.

POINT Guard I/0™ Safety Module User Manual, publication 1734-UM013

Provides information to install, configure, and operate POINT Guard I/0 Safety Modules.

Safety Products Catalog available at http://www.ab.com/catalogs/

Provides selection and specification information for Rockwell Automation safety products.

CompactLogix™ System User Manual, publication 1769-UM007

Provides information to configure, operate, and troubleshoot systems with 1769-L20 or 1769-L30
CompactLogix controllers.

1769-L20, 1769-L30 CompactLogix Controllers Installation Instructions,
publication 1769-IN047

Provides information to install 1769-L20 or 1769-L30 CompactLogix controllers.

1769 CompactLogix Controllers User Manual, publication 1769-UM011

Provides information to configure, operate, and troubleshoot systems with 1769-L31, 1769-L32C,
1769-L32CR, 1769-L32E, or 1769-L35E CompactLogix controllers.

1769-L31 CompactLogix Controller Installation Instructions, publication
1769-IN069

Provides information to install 1769-L31 CompactLogix controllers.

1769-L32C, 1769-L32CR CompactLogix Controller Installation
Instructions, publication 1769-IN070

Provides information to install 1769-L32Cand 1769-L32CR CompactLogix controllers.

CompactLogix Controller Installation Instructions, publication
1769-IN020

Provides information to install 1769-L32E and 1769-L35E CompactLogix controllers.

Logix Common Procedures Programming Manual, publication
1756-PM001

Provides information to program Logix5000 controllers, which includes how to manage project files,
organize tags, program and test routines, and handle faults.

Rockwell Automation Configuration and Selection Tools, available at
http://www.rockwellautomation.com/en/e-tools/

These online tools install on your personal computer so that you can quickly access information on our
products:
+ CrossWorks™
Industrial Computer Selector
« Operator Interface Selection Tool
Programmable Controller Family Selector

You can view or download publications at http://www.rockwellautomation.com/literature. To order paper copies of

technical documentation, contact your local Allen-Bradley® distributor or Rockwell Automation sales representative.
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Chapter 1

Risk Assessment and System Design

Introduction

The GuardLogix® controller offers you the capability to integrate safety and standard control in the same system. Safety
functions supported by the system include:

o Determine specifically which gate has been opened or E-stop device has been pressed
e Perimeter and point-of-operation guarding

e Zone control

In this chapter, you learn the fundamentals of safety strategy development, see examples of risk assessment and estimation
worksheets and safety system design, and learn how Rockwell Automation can help.

In subsequent chapters of this toolkit, you'll create a bill of materials based on the functional requirements identified by a
risk assessment. Once you've determined which safety components you'll need, you'll learn how to use the Safety

Accelerator Toolkit to layout your system wiring, integrate logic routines in your safety application program, and use
faceplates designed to facilitate HML

Before You Begin

Become familiar with the local, national, and international standards, including consensus standards that govern machine
safety.

The safety standards that would be applied for safeguarding a work cell, like the example shown in this quick start, are

extensive.
« National Standards « Risk Assessment Standards + Robotic Standards
- Safeguarding Application Standards « (ontroller Application Standards + Electrical System Design Standards
« Personal Protective Equipment Standards - Standards pertaining to Awareness Means « Energy Isolation Standards for Maintenance Tasks

« Energy Isolation Standards for Routine, Repetitive  + Standards relating to validation and maintenance
And Routine Tasks associated with the verification of the system performance
on a regular basis

Rockwell Automation Publication IASIMP-QS005H-EN-P - April 2016 13



Chapter 1

Risk Assessment and System Design

Follow These Steps

v

Safety Strategy Fundamentals, page 14

Incorporate Protective Systems and
Measures, page 22

¥

Conducting a Team-based Risk Assessment,

page 16

Safety Specification Example for Robot Cell

Application, page 23

¥

¥

Select Mitigation Techniques for Hazard
Control, page 22

How Rockwell Automation Can Help,
page 25

Safety Strategy Fundamentals

IMPORTANT The information in this section is not advocated as the definitive method. Individual circumstances may dictate a different

approach. It is intended as a general guideline to encourage a methodical and documented structure.

To devise a proper safety strategy, these steps must be addressed.

1. Risk Assessment: based on a clear understanding of the machine limits and functions and the tasks that may be
required to be performed throughout its life.

2. Risk Reduction: performed if necessary with safety measures selected and implemented based on the
performance requirements dictated by the risk assessment methodology.

Risk Assessment Methodologies dictate that the hierarchy of safety controls be followed, implementing system
redesign measures, if possible, to totally eliminate the risk.

A hazard control technique must be defined for each hazardous motion, including each mode of operation (such

as Automatic, Jog, or Cycle Stop) and each demand on the safety system (such as E-stop device activated or safety
gate opened). This is essential so that the energy source is properly controlled in all interactions with the machine
and all demand scenarios on the safety system.
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Risk Assessment and System Design ~ Chapter 1

The manner in which risk assessment and risk reduction are performed is the basis of the safety strategy for the machine.

RISK ASSESSMENT

Identify all machines within the
workplace—Then for each machine
Consult relevant
information and
expertise

MACHINE LIMITS
(Can you foresee all possible
operation and use of the machine

HAZARD IDENTIFICATION
Identify each hazard situation—
Then for each hazard

RISK ESTIMATION
Estimate the level of risk due
to the hazard

RISK REDUCTION

Address the hazard by a

RISK EVALUATION ) process of re-design or
Is the level of risk additional measures

acceptable

Determine whether the
performance and functional
characteristics of the safety
measure are suitable for the
machine and its type of use

OrEs | SAFETY ST

. Functional Safety Specification: performed to identify the required functionality of the total system. The
functional safety specification includes identification of:

Have any safety measures l
been analyzed and
proven adequate?

e the interconnections between standard control and the safety control system.

o all of the safety devices (input, output, and logic-solving).

o the requirements for integrating devices into the existing system.

e the sequence of events due to various demands on the safety system for each mode of machine operation.
e diagnostic requirement.

e any other items related to the system design.

. Design, building, and installation of the system.

5. Final Risk Assessment: conducted to make sure that no new hazards have been introduced into the system.

. Administrative Requirements and Training: develop and implement administrative requirements, as well as
operator, technician, and affected personnel training.

. Validation: performed prior to production release to verify that the safety system meets the requirements set forth
by the risk assessment and performs at the proper level of fault tolerance prescribed by the chosen methodology.
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Chapter1  Risk Assessment and System Design

Conducting a Team-based Risk Assessment

A formal team-based risk assessment is a task-by-task evaluation of the hazards that operators, technicians, and other
personnel may come in contact with. The results of a risk assessment help designers identify a more complete list of
hazards that can be addressed and mitigated by following a formal process.

The formal process embraces a hierarchy of measures for risk reduction that includes system redesign, engineered
guarding, administrative and training requirements, awareness means, and personal protective equipment (PPE)
identification. This leads to a systematic approach to reducing risk, not a guarding bandage approach.

Risk assessments include a risk rating system for identifying the risk level for each task and hazard combination. Once the
hazards are understood, mitigation techniques are applied to lower the risk to an acceptable level. A system designer who
uses a formal risk assessment methodology, based on safety standards, shows due diligence in the safety system design.
Some formal processes and standards also provide steps to identify the residual risk after the mitigation techniques have
been applied and provide guidelines on what is an acceptable level of residual risk.

Opverall, the risk assessment process establishes the appropriate level of safety guarding, so that you don’t over- or under-
design but apply the right level of risk mitigation to the hazard.

Task and Hazard Identification

All of the hazards at the machine must be identified and listed in terms of their nature and location. Examples of hazards
include crushing, shearing, entanglement, part ejections, fumes, radiation, heat, noise, and more.

For each hazard, be sure to identify the energy source and component that could cause the injury, such as a crushed arm
due to powered robot motion or a crushed hand due to uncontrolled vertical motion from the potential energy of a
gantry.

The results of a task analysis should be compared with the results of hazard identification to show where there are
possibilities for the convergence of a hazard and a hazardous situation.

Risk Estimation

Any machine that has the potential for hazardous situations presents a risk of a hazardous event, that is, causing physical
harm, property or environmental damage. The greater the risk, the more important it becomes to do something about it.
To make a decision on how to respond to the risk, you need to be able to quantify it.

Risk is often thought of solely in terms of the severity of injury at an accident. Both the severity of potential harm and the
probability of its occurrence have to be taken into account to estimate the amount of risk present. Probability of
occurrence comprises two factors: the frequency of exposure and the possibility of avoidance. Risk estimation assigns
values to each of these factors, which are then used to determine appropriate risk reduction measures that are feasible,
realistic, and cost-effective.

ISO 13849-1 provides methods and guidance on how to specify a safety-related control system that is providing a
protective measure or safety function.
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These two risk estimation flow charts are typical methods of defining risk for machinery safety. Other methods are
available for process safety. In fact, many of these types of tools are available. It's important to use these types of processes

to help define the level of risk.

Figure 1 - Risk Graph for Performance Level for a Safety Function (IS0 13849-1:2006

Performance Contribution to
Level, PLr Risk Reduction

P1

8] Low
b

Start

S = Severity
F = Frequency or Duration of Exposure
P = Avoidance Probability

High

Must be determined for each safety function!

Figure 2 - Risk Graph for 1S013849-1:2006 Category Determination
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Risk Assessment Example for Robot Cell Application

The following is an example of a robot cell risk assessment worksheet including both task and hazard identification and
risk estimation.

Figure 3 - Line Name: XYZ Assembly and Inspection Station

B
Panel Assy.
Feed Conveyor

7 Part Positioning Station #1 and #2
E

A
Load Station #1

JHH T = tH Overhead Transfer Gantry —l F
Parts Transfer

Elevator

Robot Inspection
Station

This application consists of an assembly and inspection station with this equipment.
o Manual Loading Station #1 (A)
e Panel Assembly Feed Conveyor (B)
e G6-axis Servo Robot (C)
o Automated inspection station (D)
o Overhead Transfer Gantry (E)
e Finished Part Transfer Elevator (F)
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The application follows this sequence of operation.

1. The Panel Assembly Feed Conveyor (B) indexes the panel into Panel Position Station #2.

The operator loads the part at Station #1 (A).

Robot (C) picks part from Station #1 (A).

S T o

(D).

~

The operator initiates a part ready sequence to activate the robot.

The robot inserts the part from Station #1 into a panel on the Panel Assembly Feed Conveyor.

The robot picks the assembly from Panel Assembly Feed Conveyor (B) and places it into the Inspection Station

The Overhead Transfer Gantry (E) transfers the assembly to the Transfer Elevator (F).

8. The Transfer Elevator (F) indexes one position to complete the cycle.

The machine operating modes, as defined by the operators, are Automatic, Manual, and Jog with gates open. The Jog
mode operation is required for the movement of the following equipment.

Equipment Movement
Robot () 5axis

End of Arm (EOA) tooling
Overhead Transfer Gantry (E) X-axis

Y-axis

End of Arm (EOA) tooling

Parts Transfer Elevator (F) Index

Table 1 - Key for Risk Assessment Worksheet

Category Rating Description
S = Severity of injury S1 Slight (normally reversible)
Y Serious (normally irreversible including death)
F = Frequency or exposure to hazard F1 Seldom to less often and/or the exposure time is short
F2 Frequent to continuous and/or the exposure time is long
P = Possibility of avoiding the hazard or limiting the harm P1 Possible under specific conditions
P2 Scarcely possible
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Table 2 - Risk Assessment Worksheet - Load Part at Load Station #1

Prior to Safeguards With Safeguards
x
3
? . | |2
3 = 2 S
5|2 s S £ & ..\./‘2
|3 = g £ | & =
S E @ EE ‘s S E: @ &
z| 55|85 ¢ £|5|5|3
Potential Incidents or T |2 | S| g |2 28| 8
Steps Accidents G |E|Z|£8 | S |Recommendations | IL|lz| &
1. Remove partfrom | Ergonomicexposure duetopart | S2 | F2 | A2 R1 Evaluate cart design for pick elevation and ST | F2 | AT | R3A
the transfer rack. pick location. modify, if necessary.
Train workers on proper lifting technique.
Job rotation.
Awareness posters on proper lifting technique.
Cuts to hands or arms due to 2 | 2| A R1 PPE: Hand and arm protection such as protective | S1 | F1 | A1 | R4
sharp edges on parts. gloves and sleeves.
Crushing or cuts due to cart tip- | S2 | F1 | A2 | R2B Evaluate cart design for stability and correct if ST|F1 | AT | R4
over hazard. required. Verify that the cart does not move
while unloaded.
2. Move part to Slips or tripping due to debris 212 | A R2A Enforce housekeeping procedures for floor S2 | F1 | AT | R3B
loading stationon | on the floor. cleaning.
stacklight - — - -
indication: Slips or tripping due to raised S2 | F2 | A1 | R2A Verify that the floor area does not have any S2 | F1 | A1 | R3B
0K to load. edges or floor discontinuity. discontinuities higher than 3/16 in.
3. Place partinto Mechanical impact: Pinch or 2| 2| A R1 Inhibit robot motion while person is in the ST|F1 | AT | R4
loading fixture.Part | Crush hazard due to robot hazardous area.
loading is complete | motion. a. Use hard guards to reduce hazardous area.
upon stacklight b. Use floor mat, light curtain, area scanner,
indication: Part or automatic gate to sense when a person
position OK. is in the hazardous area or prevent
exposure to the hazardous area.
¢. Implement robot zone control with
annunciation to allow for part loading
when robot does not present a hazard.
Use base safety limit switches to define
the zone.
d. Install a properly-rated safety control
system.
Eye injury due to compressed S2 | F1|A2| R2B PPE: Safety glasses to protect eyes. ST{F | A | R4
air or airborne debris from the
environment.

(1) Risk Ratings of R1, R2A, R2B, R3, R4 correspond to the Safety Control Circuit Performance requirements of ANSI/RIA R15.06-1999. An R1 rating represents a control reliable circuit with continuous
checking for electrical and fluid power circuits. See the standard for a complete definition of performance requirements for the related risk ratings.
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Table 3 - Risk Assessment Worksheet - Panel Assembly Feed Conveyor
With Safeguards
Prior to Safeguards
Y
2
® . ® 2
|2 5 = | 2 S
2| & s S 2| & \
£ £ | & g8 3
[ = ve =3 - > =
Potential Incidentsor |5 | & (2 | £ & g s | 5|8 | 2
Steps Accidents E|E|Z|£8 | S |Recommendations g 2z &
Tasks in the general area of | Mechanicalimpact:Pinch | S2 | F2 | A2 R1 Safequarding: ST | F1 | AT | R4
the work cell where a or crush hazard due to a. Use hard guards to prevent access to the
person may be tempted to | robot motion. hazardous area.
enter the hazardous area. b. Use a light curtain to prevent access to
guarded area, such as workers climbing
on the conveyor.
¢. Install a properly-rated safety control
system.
Mechanical impact: Pinch | S2 | F2 | Al R2A Hard-guarding: ST | F1 | AT | R4
or crush hazard due to a. Make sure that the power transmission
conveyor power equipment and belts or pulleys are
transmission. properly guarded.
b. Install awareness signs to communicate
that equipment must not be operated
without guards.
¢. Verify that the training covers what guards
arein place and that safety inspections
validate that guards are present.

(1) Risk Ratings of R1, R2A, R2B, R3, R4 correspond to the Safety Control Circuit Performance requirements of ANSI/RIA R15.06-1999. An R1 rating represents a control reliable circuit with continuous
checking for electrical and fluid power circuits. See the standard for a complete definition of performance requirements for the related risk ratings.
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Select Mitigation Techniques for Hazard Control

These basic methods should be considered and applied in the order shown.

1. Eliminate or reduce the risks as far as possible using inherently safe machine design and construction.
2. Install the necessary protective systems and measures in relation to risks that cannot be eliminated by design.

3. Implement the administrative, awareness means, Personal Protective Equipment (PPE), and training
requirements.

4. Inform the affected personnel of the controlled and residual risks after the mitigation techniques have been
implemented. Indicate whether any additional training is required and specify any need to provide PPE.

Each measure from the hierarchy should be considered starting from the top and used where possible. This usually results
in a combination of measures.

Incorporate Protective Systems and Measures

If access to a hazardous area is not required, the solution may be to safeguard it within the body of the machine or by
some type of fixed enclosing guard. If access is required, it is necessary to make sure that access can only be gained while
the machine is in a safe state. Protective measures such as interlocked guard doors or trip systems may be required. The
choice of protective devices or systems should be heavily influenced by the operating characteristics of the machine. The
safety of the operator depends on the proper application and correct operation of the protective system even under fault
conditions.

A safety-related system may contain many elements, including the protective device, wiring, power switching device, and

sometimes parts of the machine’s operational control system. All these elements of the safety system should have suitable
performance characteristics relevant to their design principles, technology and safety functional requirements.
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Safety Specification Example for Robot Cell Application

To adequately describe the system, its equipment, sequence of operation, operating modes, and the detailed functional
and physical specifications of each station must be documented.

Load Station #1

An analysis of Load Station #1 yields the following information.
Part weight: 3 Ibs
Loading Frequency: 8...12 parts per minute

Task: The operator removes parts from the transfer rack and places the part into Load Station #1 (A). When the part is
in position, the operator initiates the part ready sequence. The operator is also responsible for repositioning any miss-
picked parts, moving empty racks out of the way, and moving full racks into position for loading. Maintenance personnel
adjust and repair fixtures, as needed.

The part fixture has sensors to indicate that the part is loaded properly. A stack light annunciates proper part loading
with a green light and improper loading with a red light.

Table 4 - Proposed Architecture for Load Station #1

Components Standard Inputs Safety Inputs Safety Outputs Comments

Floor mat 2

E-stop device 2

Robot safety enable 2 2

Robot safety contactors Tor2 2 for contactor feedback
Total: 7 2
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Panel Assembly Feed Conveyor (B)

Analysis of the Panel Assembly Feed Conveyor (B) yields the following information.
Part weight: 12 Ibs

Indexing frequency: 8...12 parts per minute

Drive: 3 HP PowerFlex® 70 Variable Frequency Drive, 460V, 3-phase

Two mechanical brakes: power to release, spring to hold (fail to safe)
Top speed: 12 in./s (30 cm/s)

Tested stop time: 0.3 s

Index time: 2...3 s

Pneumatic clamp actuator: pneumatic cylinder, 80 psi (5.6 kg/cm) required
Top speed: 32 in./s (81 cm/s)
Tested stop time: 0.35 s

Task: The operator realigns parts in the part locators at Positioning Station #1 and Positioning Station #2 of the Panel
Assembly Feed Conveyor. Maintenance personnel adjust tool positioning at both stations and lubricate and repair
equipment as needed.

The Panel Assembly Feed Conveyor has sensors to indicate when a part is in position at Positioning Station #1 for rough
alignment and at Positioning Station #2 for final alignment and part holding for assembly. A stack light annunciates

proper part positioning with a green light and improper loading with a red light.

The Panel Assembly Feed Conveyor is loaded automatically upstream of this station.

Table 5 - Proposed Architecture for Panel Assembly Feed Conveyor

Components Standard Inputs Safety Inputs Safety Outputs Comments

Drive enable 1 The standard input is the output of the control system into
the safety logic to initiate the drive motion.

Safety enable 1 1 Enable to the PowerFlex 70 Drive

Safety enable 2 1 Enable to the PowerFlex 70 Drive

Feedback 1 1 Drive Safety System Feed Back #1

Feedback 2 1 (Feedback can be wired in series)

Pneumatic safety valve #1 1

Pneumatic safety valve #2 1

Pneumatic safety valve feedback 1

Total: 1 20r3 4
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How Rockwell Automation Can Help

Many formal and informal methodologies exist for assessing risk. Formal methodologies include ANSI, ISO, IEC, RIA,
MIL Spec and other standards. Informal methodologies include job hazard analysis (JHA), job safety analysis (JSA),
process hazard analysis (PHA), or other assessment tools a company may have developed internally. Regardless of the
method selected, the system engineer must determine the method and type of safety protection for the identified
hazards.

Rockwell Automation recommends you follow a formal Risk Assessment process. Rockwell Automation currently uses
the ANSI RIA R15.06-1999 model as our standard risk assessment methodology, and options for ISO and IEC based
risk assessments.

For hazard assessment, risk assessment, safety circuit analysis, safety system validation, or safety consulting, contact

Rockwell Automation through your local Rockwell Automation’® distributor or Rockwell Automation Customer
Support and Maintenance Sales team or your Rockwell Automation representative.
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Notes:
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Chapter 2

Hardware Selection and Safety Wiring Layout

Introduction

In this chapter, you will create a bill of materials and access CAD drawings from the safety accelerator toolkit to lay out
your system wiring. You will also use two worksheets to document your devices in preparation for developing application

logic.

Before You Begin

Complete a risk assessment and safety system specification as recommended in Chapter 1.

Make sure that you have installed the required software and have access to the Internet if you are not using the Safety
Accelerator Toolkit DVD.

What You Need

e Personal computer with internet access for downloading software and files

e AutoCAD program to open the .dwg files or Adobe Acrobat Reader software to open .pdf files.

TIP Use AutoCAD Electrical to take advantage of advanced features.

o Safety Accelerator Toolkit, DVD SAFETY-CLO002, or visit the Integrated Architecture® Tools and Resources
website at http://www.ab.com/go/iatools to download toolkit files

o Safety Products catalog, available at http://www.ab.com/catalogs/

e Microsoft Excel software
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Chapter2  Hardware Selection and Safety Wiring Layout

Follow These Steps

Select Hardware, page 28

v

Defining Module and Safety Zone Tags,
page 30

v

Lay Out Your Safety Wiring, page 36

Select Hardware

To determine the hardware required for your application, follow these steps.

1. List the inputs and outputs required for your application and derived from your safety system specification,

described in Chapter 1.

2. Use this decision tree to determine your safety controller platform.

Do you
need safety and
standard logic in the
same controller?

Do you Do you

No need support for need support for
CIP Safety on DeviceNet CIP Safety on DeviceNet
networks? networks?
1756 GuardLogix®
Controller
A 4

Do you
require more than
seven DIO modules?

« 1768 Compact GuardLogix Controller
« 5370 Compact GuardLogix Controller

Yes

Do you
require integrated
diagnostics?

Yes

SmartGuard™ 600
Controller
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3. Consult the table below for additional capabilities and performance to further select your safety controller

platform.

This toolkit supports 1756 GuardLogix, 1768 Compact GuardLogix, 5370 Compact GuardLogix, and
1752 SmartGuard 600 controllers.

Table 6 - Capabilities and Performance

Controller Platform Capacity Functionality Performance
GuardLogix (1756) Up to 125 nodes (max) - Safety and standard control logic «High performance integrated safety
« Extensive suite of safety application « Use GuardLogix calculator and
instructions estimating tools to calculate
« (IP Safety on Ethernet, ControlNet, and performance.
DeviceNet
« Superior ease of use
Compact GuardLogix (1768) | Up to 64 nodes (max) Same as GuardLogix, except CIP Safety only on | Similar performance to GuardLogix
Ethernet
Compact GuardLogix (5370) | Up to 48 nodes (max) Same as GuardLogix, except CIP Safety only on | Similar performance to GuardLogix

Ethernet

SmartGuard 600 (1752)

- 16 safety inputs

« 8 safety outputs

« 4standard inputs

« 6...8 networked safety expansion modules
(practical performance limits)

« 254 configurable function blocks

Only Safety logic

Cost-effective safety retrofit to existing
systems

4. Refer to the Safety Products Catalog, available at http://www.ab.com/catalogs/, to determine which safety devices

meet your functional requirement specification.

5. Refer to the Safety Products Catalog, available at http://www.ab.com/catalogs/. to select Guard I/O™ modules
that fit your network specifications and number of required inputs and outputs.
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Defining Module and Safety Zone Tags

A safety zone in this toolkit is defined as an area of the machine that controls a single logical safety function based on the
status of safety-related input devices. This single logical safety function may control one or more safety-related output
devices. The safety function is identified and defined by your risk assessment.

IMPORTANT For each of the safety zones and 1/0 modules in your safety application, use the Safety Zone Configuration and Safety
Module Configuration worksheets found on the safety accelerator toolkit CD to document names for your safety zones,
modules, and devices so that you can customize the predefined logic in the toolkit. The worksheet helps make sure that you
import the proper input and output safety logic, and name your tags correctly and consistently.

For examples that show the completed worksheets, see the Robot Cell Module and Safety Zone Configuration in
Appendix A, which is used throughout this Quick Start.

Fill Out the Safety Zone Configuration Worksheet

The Safety Zone Configuration worksheet lists key items in the safety project. To complete the Safety Zone
Configuration worksheet, follow these steps.

1. Determine the number of zones in your application.

Safety Accelerator Toolkit

LISTEN. THINK. SOLVE:

Quick Start
Systern Layout and Wiring Diagrams
Guard 10 and SmartGuard Modules

Terms and Conditions

Rockwell
SAFETY-CLO02C-EN-C @ Allen-Bradley - Rockwell Software  Automation

You need to fill out a Safety Zone Configuration worksheet for each zone in your application.
2. Browse to the Guard I/O and SmartGuard Modules directory in the toolkit.

If the toolkit has been loaded onto your personal computer, the hard drive path is C:\Program
Files\RA_Simplification\SafetyGuardLogix\Files\Guard IO and SmartGuard Modules.
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3. Make a copy of the Safety_Zone_Configuration.xls file for each safety zone in your application and name them
using the ZoneName, for example Zonel xls.

For this example, we entered CellGuard1 and CellGuard2 for Safety Module 1 and 2, respectively.

Rockwell Automation Publication IASIMP-QS005H-EN-P - April 2016

A | B | c
1 Safety Zone Configuration Worksheet
-
3 Zone Name | Zonet |
4
5 | Zone Modules & Tags Name
b Safety Module 1 CellGuardi1
7 Safety Module 2 CellGuard2
8 Safety Module 3
9 Safety Module 4
10 Safety Module 5
11 Safety Module B
Standard I/O
12 Fault Reset Tag
Standard HMI
13 Fault Reset Tag {#1.Cmd_FaultReset)
Safety
14 Fault Resst Tag Cmd_Zone1_FaultReset
Standard I/O
15 Safety Reset Tag
Standard HMI
16 Siketv Reset Tag {#1.Cmd_SafetyReset}
Safety
17 Safety ReselTad Cmd_Zone1_SafetyReset
18 Inputs OK Tag Sts_Zone1_InputsOK
19
4. Open your newly created Safety Zone Configuration worksheet and enter a Zone Name.
For this example, we entered Zonel. The ZoneName will be inserted in many of the Zone Tags listed in the
worksheet. You will use the tag names in this worksheet in your application logic, developed in Chapter 3 for
GuardLogix Controllers, and Chapter 4 for SmartGuard 600 controllers.
5. Type a Safety Module Name for each module used in the Safety Zone and save the file.
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Fill Qut the Safety Module Configuration Worksheet

The documentation of how each safety I/O module is identified is a critical step that will make using the toolkit to
develop your application logic more efficient. To complete the Safety Module Configuration worksheets for your safety
application, follow these steps.

1. Browse to the Guard I/O and SmartGuard Modules directory in the toolkit.
=[o]

Safety Accelerator Toolkit
LISTEN. THINK. SOLVE:

utines

d 10 and SmartGuard Faceplate Files

Support Information

Terms and Conditions

Rockwell
SAFETY-CLO02C-EN-C @ Allen-Bradley - Rockwell Software  Automation

If the toolkit has been loaded onto your personal computer, the hard drive path is
C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\Guard IO and SmartGuard Modules.

2. Select the safety module configuration file that corresponds to your first safety I/O module, make a copy, and
name it using the ModuleName listed in the Safety Zone Configuration Worksheet.

Safety 1/0 Module Type Safety Module Configuration File Name
Guard 1/0 Module used with GuardLogix Controller GLX Guard 10 Configuration.xls

Guard I/0 Module used with SmartGuard 600 Controller SG Guard 10 Configuration.xls

SmartGuard 600 Local 1/0 SG Local 10 Configuration.xls

For this example, we selected GLX Guard IO Configuration.xls, copied the file, and named it CellGuard1.xls

3. Open your newly-copied safety module configuration file.
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4.

Type the zone name and module name of your module that you entered in the Safety Zone Configuration worksheet.

GuardLogix Guard 10 Configuration Worksheet

Module Cat No.J/
Zone Name Module Name Safety Category
Zonel CellGuard1 1791ES-IB16/CAT4
Digital
Safety Device Name Device Name Device Channel Input Interlock
Inputs (If Dual Channel) | (If Single Channel) Type Tag Name Tag Name
Input 00 CellGuard1:1.Pt00Data Sts_Zone1 InputOK
Input 01 CellGuard1:1.Pt01Data Sts_Zonel InputOK
Input 02 CellGuard1:l.Pt02Data Sts_Zone1_InputOK
Input 03 CellGuard1:l.Pt03Data Sts Zone1_InputOK
Input 04 CellGuard1:l Pt04Data Sts_Zone1_InputOK
Input 05 CellGuard1:l.Pt05Data Sts_Zone1_InputOK
Input 06 CellGuard1:| Pt06Data Sts_Zone1 InputOK
Input 07 CellGuard1:1.Pt07Data Sts Zone1 InputOK
Input 08 CellGuard1:1.Pt08Data Sts_Zone1_InputOK
Input 09 CellGuard1:.Pt09Data Sts Zonel_InputOK
Input 10 CellGuard1:l.Pt10Data Sts_Zone1_InputOK
Input 11 CellGuard1:l.Pt11Data Sts_Zone1_InputOK
Input 12 CellGuard1:l.Pt12Data Sts_Zone1_InputOK
Input 13 CellGuard1:l.Pt13Data Sts Zone1 InputOK
Input 14 CellGuard1:l.Pt14Data Sts Zonel InputOK
Input 15 CellGuard1:.Pt15Data Sts_Zone1 InputOK
Digital
Test Device
Outputs Name Test Qutput Tag Name
Qutput 00 CellGuard1:0.Test00Data
Qutput 01 CellGuard1:0.Test01Data
Qutput 02 CellGuard1:0.Test02Data
Qutput 03 CellGuard1:0.Test03Data
QOutput 04 CellGuard1:0.Test04Data
QOutput 05 CellGuard1:0.Test05Data
QOutput 06 CellGuard1:0.Test06Data
Qutput 07 CellGuard1:0.Test07Data
Qutput 08 CellGuard1:0.Test08Data
Output 09 CellGuard1:0.Test09Data
QOutput 10 CellGuard1:0.Test10Data
Qutput 11 CellGuard1:0 Test11Data
Qutput 12 CellGuard1:0 Test12Data
Qutput 13 CellGuard1:0.Test13Data
Output 14 CellGuard1:0.Test14Data
Qutput 15 CellGuard1:0.Test15Data
Digital
Safety Device Name Device Name Device Output Enable CROUT Output
Outputs | (If Dual Channel) | (If Single Channel) Type Tag Name Tag Name Tag Name
Output 00 Cmd Zone1 QutputEnable Zone1 CellGuard1:0.Pt00Data
Qutput 01 Cmd_Zone1_OutputEnable Zone1 CellGuard1:0.Pt01Data
Output 02 Cmd_Zone1_QutputEnable Zonel CellGuard1:0.Pt02Data
QOutput 03 Cmd_Zone1_OutputEnable Zone1 CellGuard1:0 Pt03Data
Output 04 Cmd_Zone1 OQutputEnable Zone1 CellGuard1:0.Pt04Data
Output 05 Cmd_Zone1 OQutputEnable Zone1 CellGuard1:0.Pt05Data
Output 06 Cmd_Zone1 OutputEnable Zone1 CellGuard1:0.Pt06Data
Qutput 07 Cmd_Zone1_OutputEnable Zone1 CellGuard1:0.Pt07Data
Analog
Safety Device Name Device Name Device Channel Input Interlock
Inputs | (If Dual Channel) | (If Single Channel) Type Tag Name Tag Name
Input 00 CellGuard1:1.Ch0Data Sts_Zonel InputOK
Input 01 CellGuard1:l.Ch1Data Sts Zonel_InputOK
Input 02 CellGuard1:l.Ch2Data Sts_Zone1_InputOK
Input 03 CellGuard1:l.Ch3Data Sts_Zone1 InputOK

For this example, we typed Zonel as the Zone Name and CellGuard1 as a module name.

The zone name and module name will be automatically inserted in the input and output tags listed in the worksheet.
You may also enter the module catalog number and safety category although it is not critical for toolkit use.

Fill in the Device Name for each input on your module.

If your application requires Category 3 or Category 4, each device typically requires two inputs and both input
channels will have the same Device Name. Use the dual channel column.
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If your application is Category 2, each input (single-channel) has its own name. Use the single channel column.

See the Robot Cell Module and Safety Zone Configuration in Appendix A for example worksheets that show
CAT 4 devices.

7. Use the pull-down list to enter the Device Type.
GuardLogix Guard 10 Configuration Worksheet

Zone Name Module Name
Zonel CellGuard1

Digital

Safety Device Name Device Name Device Channel
Inputs | (If Dual Ch 1) | {If Single Ch 1) Type Tag Name
Input 00 - CellGuard1:1.Pt00Data
Input 01 HOGHRICEWI Electronic Sensor CellGuard1:1.Pt01Data
Input 02 S | CellGuard 1 Pt02Data
Input 03 Gate Switch 3 CellGuard1:l.Pt03Data
Input 04 Kinetix Servo Drive CellGuard1:|.Pt04Data
Input 05 tasﬁgca;i":’ CellGuard1:l.Pt05Data
Input 06 ey | CellGuard1 | Pt06Data

8. For any test outputs, fill in the Device Name field.
9. For safety outputs, fill in the Device Name and use the pull-down list to choose the Device Type.

Category 3 or Category 4 outputs typically require either two devices with one output channel each or a single
device with dual-channel outputs. Use the dual channel column.

For Category 2, cach output (single-channel) has its own name. Use the single channel column.

TIP The device names will be automatically inserted in the input and output tags listed in the worksheet. You will use
the tag names in this worksheet in your application logic, developed in 3 for GuardLogix Controllers and 4 for
SmartGuard 600 controllers.
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The following example illustrates a completed worksheet for a CAT 4 safety input module.
GuardLogix Guard |0 Configuration Worksheet
Module Cat No./
Zone Name Module Name Safety Category
Zonel CellGuard1 1791ES-IB16/CAT4
Digital
Safety Device Name Device Name Device Channel Input Interlock
Inputs (If Dual Channel) (If Single Channel) Type Tag Name Tag Name
Input 00 LOCKINGSW1 Locking Sw?lch CellGuard1:| Pt00Data Sts_Zone1 LOCKINGSW1InputOK
Input 01 Locking Switch CellGuard1:|.Pt01Data Sts_Zone1_LOCKINGSW1InputOK
Input 02 LOCKINGSW2 Locking Switch CellGuard1:1.Pt02Data Sts_Zonel LOCKINGSW2InputOK
Input 03 Locking Switch CellGuard1:.Pt03Data Sts_Zone1 LOCKINGSW2InputOK
Input 04 ESTOP1 EStop CellGuard1:| Pt04Data Sts_Zone1 ESTOP1InputOK
Input 05 EStop CellGuard1:|.Pt05Data Sts_Zone1_ESTOP1InputOK
Input 06 ESTOP2 EStop CellGuard1:l.Pt06Data Sts Zone1 ESTOP2InputOK
Input 07 EStop CellGuard1:1.Pt07Data Sts Zone1 ESTOP2InputOK
Input 08 ESTOR3 EStop CellGuard1:1.Pt08Data Sts_Zone1 ESTOP3InputOK
Input 09 EStop CellGuard1:1.Pt09Data Sts_Zone1_ESTOP3InputOK
Input 10 ESTOP4 EStop CellGuard1:.Pt10Data Sts_Zone1 ESTOP4InputOK
Input 11 EStop CellGuard1:1.Pt11Data Sts Zone1 ESTOP4InputOK
Input 12 LC1 Light Curtain CellGuard1:| Pt12Data Sts_Zone1 LC1InputOK
Input 13 Light Curtain CellGuard1:l.Pt13Data Sts_Zone1_LC1InputOK
Input 14 CellGuard1:|.Pt14Data Sts_Zone1_InputOK
Input 15 CellGuard1:l.Pt15Data Sts_Zone1_InputOK
Digital
Test Device
Outputs Name Test Output Tag Name
QOutput 00 CellGuard1-0.Test00Data
Qutput 01 CellGuard1:0.Test01Data
Qutput 02 CellGuard1:0.Test02Data
Qutput 03 CellGuard1:0.Test03Data
Output 04 CellGuard1-0.Test04Data
Qutput 05 CellGuard1:0.Test05Data
Qutput 06 CellGuard1:0.Test06Data
Qutput 07 CellGuard1:0.Test07Data
Qutput 08 CellGuard1-0 Test08Data
Output 09 CellGuard1:0.Test09Data
Qutput 10 CellGuard1:0.Test10Data
Qutput 11 CellGuard1:0.Test11Data
Qutput 12 CellGuard1:-0 Test12Data
Output 13 CellGuard1:0.Test13Data
Qutput 14 [LOCKINGSW1SOLENOID CellGuard1:0.Test14Data
Qutput 15 [LOCKINGSW2SOLENOID CellGuard1:0.Test15Data
Digital
Safety Device Name Device Name Device Output Enable CROUT Output
Qutputs (If Dual Channel) (If Single Channel) Type Tag Name Tag Name Tag Name
Output 00 Cmd Zone1 OQutputEnable Zone1 CellGuard1:0.Pt00Data
Qutput 01 Cmd_Zone1 OutputEnable Zone1 CellGuard1:0.Pt01Data
Output 02 Cmd_Zone1_OutputEnable Zone1 CellGuard1:0.Pt02Data
Output 03 Cmd_Zone1_OutputEnable Zone1 CellGuard1:0.Pt03Data
Output 04 Cmd Zone1 OutputEnable Zone1 CellGuard1:0.Pt04Data
Qutput 05 Cmd_Zone1 OutputEnable Zone1 CellGuard1:0.Pt05Data
Output 06 Cmd_Zone1 OutputEnable Zonel CellGuard1:0.Pt06Data
Qutput 07 Cmd_Zone1 OutputEnable Zone1 CellGuard1:0.Pt07Data
Analog
Safety Device Name Device Name Device Channel Input Interlock
Inputs (If Dual Channel) (If Single Channel) Type Tag Name Tag Name
Input 00 CellGuard1:].Ch0Data Sts_Zone1_InputOK
Input 01 CellGuard1:l.Ch1Data Sts_Zone1_InputOK
Input 02 CellGuard1:l.Ch2Data Sts_Zone1_InputOK
Input 03 CellGuard1:1.Ch3Data Sts_Zone1 InputOK
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Lay Out Your Safety Wiring

The toolkit includes wiring diagrams, available in DWG, DXF, and PDF file formats, to assist you in planning the layout
of your system. The files are organized by safety category (Cat. 2, Cat. 3, Cat. 4) and include safety I/O, safety device, and
various project drawings. The diagrams include power and control wiring.

If you do not have CAD software, use the PDF files to build your system drawing.

Access and Gather Drawings from Toolkit

Refer to your bill of materials and follow these steps to access the safety system drawings.

RA Safety Accelerator Toolkit - .

Safety Accelerator Toolkit
LISTEN. THINK. SOLVE:

Quick Start
System Layout and Wiring Diagrams

Guard 10 and SmartGuard Modules

 Support information

|
>
-
|
|
|
>
'
._l
|

Terms and Conditions

i Rockwell
SAFETY-CLO02E-EN-C @ auten-Bradley - Rockweli Software  Automation

1. Browse to the System Wiring Diagrams directory in the toolkit.

If the toolkit has been loaded onto your personal computer, the hard drive path is
C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\System Layout and Wiring Diagrams.

36 Rockwell Automation Publication IASIMP-QS005H-EN-P - April 2016



Hardware Selection and Safety Wiring Layout ~ Chapter 2

2. Navigate to the desired file directory based on your safety category (Analog, CAT2, CAT3, or CAT4) and the
desired file format (DXF, DWG, or PDF).

& DWG

J File Edit Yiew Favorites Tools Help

J@Back T @ i 1;5}’9%“‘“ ||~ Folders ]-

J Address l@ C:\Program Files\RA_Simplification)SafetyGuardLogix|Files\System Layout and '

Q<
i‘ Folder Sync

Mame = | Size | Type
Kinetix® and PowerFlex® Safe Torque Off Wiring o )050_CAT4_Kinetix_PowerFlex_SafeTorqueOff File Folder
Title ————o™00_CAT4_Title_Sheet 731KB DWG TrueYiew Drawing
_iim_CAT4_KineI:ix_Drive_w_Bipolar_Outputs 495KB DWG TrueView Drawing
Drive Safety Wiring éﬁDZ_CAH_PowerFIex_Drive_w_Bipolar_Outputs 394KB DWG TrueYiew Drawing
——-—0303_CAT4_Standard_Drive_w_Bipolar_Outputs 397KB DWG Trueview Drawing
o™ 0¢_CAT4_CMGLX_120VAC_Power 322KB DWG TrueView Drawing
Safety Controller Power AE-! 04_CAT4_GLX_120vAC_Power 325KB DWG TrueYiew Drawing
‘?ﬁ04_CAT4_SG6UD_CMLX_1ZOVAC_Power 166 KB DWG TrueView Drawing
Other Safety Devices‘:%:j05_CAT4_MonItored_Safety_Relay 309KB DWG Trueview Drawing
oM 06_CAT4_Light_Curtain_SensaGuard 352KB DWG Trueview Drawing
——$M07_CAT4_1791D5_IB16 386KB DWG Trueview Drawing
LM 08_CAT4_1791D5_IBSXOBY4 400KB DWG TrusView Drawing
—$M 09_CAT4_1791D5_IBBXOBS 369KB DWG TrueView Drawing
LM 10_CAT4_179105_IB12 360KB DWG TrueView Drawing
Guard 1/0 Module Wiring — 38 11_CAT4_1791D5_IB4XOW4 370KB DWG TrueView Drawing
W 12_CAT4_1791E5_IB16 360KB DWG TrueView Drawing
L $M 13_CAT4_1791ES_IBSXOBY4 378KB DWG TrueView Drawing
—oj 14_CAT4_173205_188 308KB DWG TrueView Drawing
M 15_CAT4_1732D5_IBEXOBY4 352KB DWG TrueView Drawing
LW 16_CAT4_1734_IB85_OBSS 336KB DWG TrusView Drawing
M 17_CAT4_Kinetix_Axis0_Drive_I_O 429KB DWG TrueView Drawing
Drive /0 —--g_'ﬁ 18_CAT4_Kinetix_Axis1_Drive_I_O 430KB DWG TrueView Drawing
——a™ 19_CAT4_Kinetix_aAxis2_Drive_I_O 431 KB DWG TrueYiew Drawing
4% 20_CAT4_PowerFlex_Drive_I_O 292KB DWG TrueView Drawing
521_CAT4_CMGLX_Comm_Networls 287 KB DWG TrueView Drawing
Safety Controller Network Drawings {EZI_CAT4_GH_Cumm_Netmrh 296 KB DWG TrueYiew Drawing
:E21_CAT4_SG600_CMLX_Comm_Networks 716 KB DWG TrueYiew Drawing
$%22_CAT4_CMGLX_Digital_Inputs 364KB DWG Trueview Drawing
———OE22_CAT4_GI.X_Digital_lnputs 360KB DWG TrueView Drawing
S8 22_CAT4_5G600_CMLX_Safety_Inputs 137KB DWG TruaView Drawing
safety Controller /0 $M23_CAT4_CMGLX_Digital_Outputs 363KB  DWG TrusView Drawi
——eM 23 _ il | | rua¥iew Drawing
———-;i23_CAT4_GLX_DiqitaI_Outputs 360KB DWG TrueView Drawing
L $WM23_CAT4_5G600_CMLX_Safety_Outputs 329KB DWG TruevView Drawing
Ethernet Switch Wiring ——5§24_CAT4_Ethernet_Switch 286 KB DWG Trueview Drawing
—-—éﬁ25_CAT4_CMGLX_PanaI_Layout 2,944 KB DWG TrueView Drawing
Panel Layout Drawings éiZS_CAH_GLX_PaneI_Layoul: 2,803KB DWG TrueView Drawing
£ 25_CAT4_SG600_CMLX_Panel_Layout 3,320KB DWG TrueView Drawing

For this example, the CAT4\DWG directory was chosen. A number of drawings for different devices, I/O and
controllers, are included.
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3. Copy desired drawing files into a project folder.

el
| Ble Edt View Favortes Tooks Help | o
]@Backvuvﬁ‘j'-)sﬁch | oroders | |5 30 X ¥) | -
]Aﬂdress IQ C:\Project Drawings\RobotCell j Go
Name =~ r Size l Type l Date Modified ]

=) 00_CAT4_Title_Sheet.DWG 731KB DWGFle  1/26/2011 11:33 AM

) 04_CAT4_GLX_120VAC_Power.DWG 325Kk DWGFle  3/10/2010 4:18 PM

=) 06_CAT4_Light_Curtain_SensaGuard.DWG 352K DWGFle  3/10/2010 3:58 PM
[5|07_CAT4_1791D5_IB16.DWG 386 KB DWGFile  3/10/2010 4:25PM

=) 08_CAT4_1791D5_IBBXOBY4.DWG 400KB DWGFile  3/10/2010 4:26 PM

=) 09_CAT4_179105_IBBX0BE.DWG 369K DWGFile  3/10/2010 4:27 PM

) 10_CAT4_1791D5_IB12.DWG 360K DWGFle  3/10/2010 4:27 FM

=) 11_CAT4_1791D5_IB4XOW4.DWG 370K6 DWGFile  3/10/2010 4:27 PM

) 12_CAT4_1791ES_IB16.DWG 360KE DWGFle  3/10/2010 3:59 PM

) 13_CAT+_1791ES_IBSXOBV4.DWG 378K DWGFle  3/10/2010 3:59 PM

) 14_CAT4_1732D5_188.0WG 308KB DWGFle  3/10/2010 3:59 PM

9 15_CAT4_1732D5_IBSXOBY4.DWG 352K DWGFle  3/10/2010 3:59 PM

=) 21_CAT4_GLX_Comm_Networks.DWG 296K8 DWGFile  3/10/2010 4:29 PM

=) 22_caT4_6LX_Digital_Inputs.DWG 360K8 DWGFle  3/10/2010 4:00 PM

=) 23_CAT+_GLX_Digital_Outputs.DWG 360KE DWGFle  3/10/2010 4:00 PM

=) 24_CAT4_Ethernet_Switch.DWG 286KB DWGFile  1/18/2011 12:20 PM

=) 25_CAT4_GLX_Panel_Layaut.DWG 2,803KB DWGFile  3/11/20109:04 AM

The Guard I/O module drawings include a wide variety of safety devices but not all on each module drawing. So it
is recommended you copy most of the Guard I/O module drawings into your project.

For this Robot Cell example, GuardLogix power, networks, I/O, and layout drawings were gathered along with
light curtain and Guard I/O drawings.

Edit Project Drawing Set

These steps provide general instructions for how to maximize the use of the toolkit’s drawing library in creating a safety
system layout and wiring drawing set. AutoCAD or AutoCAD Electrical software is reccommended to take full advantage
of the drawing editing steps included in this chapter and the library’s device wiring references and attributes that move
with the devices as you edit your project drawing set. Some of the initial project creation steps are illustrated using
AutoCAD Electrical software, but most are generic and can be used with a variety of software drawing packages.

1. Open your drawing software.

2. Create and name your new project.

Create New Project Bl x|

MName:
IRDbolCeH

Location:

I\My_F’loJe:ts\ Browse..

[ Create Folderwith Project Name

My_Projects\RobotCelNRobotCell wdp

Copy Settings from Project File:

i‘\Pm ject_TemplatesiMy_Template wdp Browse
Descriptions...

OK-Froperies.. | ok | cancal | el |
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Chapter 2

3. Add and select the toolkit library drawings you copied in the previous section.

[ Select Files to Add

ek ]anum&u

History

[

My Documents

Deskiop

Name

Size [ Type

TH00_CAT4_Tite_Sheet DWG
FR04_CAT4_GLX_120VAC_Power DWG
FR06_CAT4_Light_Curtain_SensaGuard DWG
£507_CAT4_179105_IB16 DWG
508_CAT4_17910S_IBSXCBY4.OWG
H09_CAT4_179105_IBEXCBS.DWG

5 10_CAT4_179105_IB12DWG

5 11_CAT4_1791D5_IBAXOW4.DWG

9 12_cAT4_1791E5_IB16.DWG
513_CAT4_1791E5_IBSXOBV4.0WG

5 14_CAT4_173205_BE.DWG

515 CAT4_173205_IBSXCBVA.DWG

B9 21_CAT4_GLX_Comm_Networks.DWG
922_CAT4_GLX_Digital_Inputs DWG
FH23_caTa_ ital_Outputs. DWG
£524_CAT4_Ethemet_Switch DWG

5 25_cAT4_GLX_Panel_Layout DWG

731KB  AUtoCAD Drawing
325KB AutoCAD Drawing
352 KB AUtoCAD Drawing
3BEKE AutoCAD Drawing
400 KB AutoCAD Drawing
369KB  AutoCAD Crawing
360 KB AutoCAD Drawing
370KE AutoCAD Drawing
360KB AutoCAD Drawing
378KE AUtOCAD Drawing
300KB AutoCAD Drawing
352KB  AUOCAD Drawing
296 KB AUtoCAD Drawing
3B0KE AutoCAD Drawing
360 KB AutoCAD Drawing
285 KB  AutoCAD Crawing
2/803KB AutoCAD Drawing

File name: I

Files oftype:  |Orewings (*cwg)

Bl&G x

P Project Manager

oG E 28
CBOTCELL

[

Close 1

Drawing LISt Repart...
Hew Drawing

Add Active Drawing
Reorder Drawings...
Remave Drawings...

Task List:,.

FRARARRRNERR B R AR

[

~ Tools

Al

|
Cancel

4. Open the original Title Sheet drawing and edit the drawing list and title blocks specific to your applications.
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5. Open Drive or Drive Safety Torque Off Wiring Drawings and edit drawings specific to your application.

6. Open your Safety Controller Power Drawing and edit controller connections and edit or add other device power
supply connections.
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7. Open other Safety Device Drawings and edit drawings specific to your application.
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8. Open Guard I/0 and/or SmartGuard 600 Safety Input and Output Drawings. Copy and paste safety devices that

represent your specific safety I/O configuration from one sheet to another.

IES-1B16. 10041

17
SHE 0 10 L=

D42
1042 e
Lol 2+zm: -:m:& e M

TB_s24
xé—_l_

EMERGENCY STOP
ﬁwm

10042
1 from 18-36
240 COMMON

10041
100450 2ok serty

ESTOP P8
20031 1 20032

éwu

[B07%0 ey
10 BLOCK

g

20041

zmcm
ﬁrm an

-2 SAFE_I0

10041
10042

Sl
g
;
Be |§|a

from 80 D SHD SHDg
O CAH_LOW  CAN_LOW
DV
X 2600 SUPPLY HODE JOTR: DEVCENET AIX 2600 COMMON
i L—fam =

o
0042

This example shows Cat. 4 drawings for a 1791ES-IB16 module and a light curtain device.
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9. Open Safety Controller Network and/or Ethernet Switch Drawings and modify your application.
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10. Open Panel Layout Drawings and edit drawings specific to your application.

This example shows a GuardLogix System Panel Layout including Guard I/O, Kinetix, PowerFlex, PanelView™
Plus and power distribution devices.

Considerations for Safety Drawings

The drawings were created with AutoCAD Electrical. The project files are included in the DWG directory. The path
references in the project file are the default AutoCAD Electrical installation path.

Some safety input devices, such as Electronic Sensors (Cat. 2 and Cat. 3 only), have safety category restrictions, so they
are not included on every category Guard I/O module drawing.

Toolkit drawings for Kinetix, PowerFlex, and Standard drives use bipolar outputs requiring two output channels even in
Cat. 2 examples.
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Access Other Allen-Bradley® CAD Drawings

Follow these steps to download other Allen-Bradley product CAD drawings.

1. Open your browser and go to http://www.rockwellautomation.com/global/support/select-design-

configure.page?.
On the home page, click Product Drawings.

2. Enter the catalog number of the product.

Product Drawings Safety

Home » Support » Selection, Design & Config ®* Share & Print

-4 Product Drawings

Offering a powerful range of product drawing tools to help you design & apply our products.
Available on-line or for download, our tools help you access information while in the office or on the go.

Selection, o Build or Validate a Catalog Number

Design & Config

To verify a catalog number, acquire drawings, and access product information, enter the complete number (including dashes) below.

Catalog Number: [ 2004-BM1-5| BN suemT

Product Drawings

Qverview

» Safety Product Selection & Configuration Directory Product Selection Toolbox

3. Click Submit.

The Configuration Results window opens, showing what documents are available for that catalog number.

@ Allen-Bradley

Configuration Results

Product: 2094-BM01-S
Description: Module, Axis, 400/460V, 9A INV_, Safe Torque Off

Selected Components I

Selected Components
Catalog Number “ Product Description -

2094 BMO1-S ‘Mﬂdule Axis_ 400/460V, 9A INV_, Safe Targue Off
[ S

L)
@ L
R

C.antart vanr Rockwell Anfomatinn Dictributnr ar gales renrecentative for Ineal pricinn

4. Click AutoCad Drawing 2D (DXF).

5. Download the drawing to a destination of your choice.
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Notes:
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GuardLogix® Controllers Logic Integration

Introduction

In this chapter, you configure your Guard I/O™ modules using pre-defined configurations, and assemble your safety and
faceplate logic by importing pre-configured safety device logic rungs for your GuardLogix Systems.

Before You Begin

Complete your risk assessment and functional specification. Create a bill of materials based on your application needs.
Complete your Safety Zone Configuration and Safety Module Configuration worksheets as described in Chapter 2.

Load RSLogix 5000° or Studio 5000° and FactoryTalk® View Machine Edition software on your personal computer or
workstation.

We assume you are starting with an existing control application that contains a configured safety controller and
communication module to interface with your Guard I/O modules.

TIP The steps in this chapter show a 1756 GuardLogix controller and the 1756 backplane software configuration screens. The
1768 Compact GuardLogix controller configuration is nearly identical, except for the controller and backplane naming. The
steps in this chapter also show RSLogix 5000 screen captures, although Studio 5000 configuration screens are very similar.

What You Need

e Software versions to use this toolkit; see Software Requirements on page 11
o Safety Accelerator Toolkit, DVD SAFETY-CLO002 or visit the Integrated Architecture® Tools and Resources

website at http://www.rockwellautomation.com/global/products-technologies/integrated-architecture/tools/
overview.page

e Product manuals:
- GuardLogix Controllers User Manual, publication 1756-UM020
— Compact GuardLogix Controllers User Manual, publication 1768-UM002
— Compact GuardLogix 5370 Controllers User Manual, publication_1769-UM022
- GuardLogix Controller Systems Safety Reference Manual, publication 1756-RM093
- Guard I/O DeviceNet Safety Modules User Manual, publication 1791DS-UM001
— Guard I/O EtherNet/IP Safety Modules User Manual, publication 1791ES-UMO001
- POINT Guard I/O Safety Modules User Manual, publication 1734-UM013

- Logix Common Procedures Programming Manual, publication 1756-PM001, if you are not familiar with
programming Logix controllers with RSLogix 5000 software
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Follow These Steps

Open the GuardLogix Application File,
page 49

v

Faceplate Logic for Safety Instruction
Faceplates, page 68

Configure Your Guard I/0 Modules,
page 51

¥

Faceplate Logic for Digital Guard 1/0
Faceplates, page 70

Create Your Safety Logic Routines, page 56

¥

¥

Faceplate Logic for Analog Guard /0
Faceplates, page 82

Import Your Safety Input Device Logic,
page 56

¥

Map Digital and Analog GuardI0_AOI Tags

L

to Safety Zone Reset Tags, page 94

Import Your Safety Output Device Logic,
page 62

L

Configure Logix Communication,
page 98

Add Safety Input and Safety Output Device

¥

Logic for Each Safety Zone, page 67

¥

Save and Download Your Program,
page 100

Adding Your Faceplate Logic, page 67

48
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Open the GuardLogix Application File

TIP The steps in this chapter show a 1756 GuardLogix controller and the 1756 backplane software configuration screens. The
1768 Compact GuardLogix controller configuration is nearly identical with the exception of the controller and backplane
naming. The steps in this chapter also show RSLogix 5000 screen captures, although Studio 5000 configuration screens are
very similar.

Follow these steps to access the GuardLogix application file from the toolkit.

1. Open your existing GuardLogix controller RSLogix 5000 ACD file.

2. Browse to the Guard I/O module configurations in the toolkit and open either the RSLogix 5000 version 16 or
version 17 ACD file:
e GuardlO_Module_Configuration_V16.ACD
e GuardlO_Module_Configuration_V17.ACD
¢ GuardIO_Module_Configuration_V20.ACD

I Safety Accelerator Toolkit 1 )

Safety Accelerator Toolkit

LISTEN. THINK. SOLVE:

Rockwell
SAFETY-CLO02C-EN-C @ Allon-Bradley + Rockwell Sottware  Automation

If the toolkit has been loaded onto your personal computer, the hard drive path is
C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\Guard IO and SmartGuard™ Modules.

These application files include pre-configured Guard I/O module configurations based on network and safety
category type to assist you in configuring your safety I/O modules.
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50

% RSLogix 5000 - GuardLogix in GuardIO_Module_Configuration_V20.ACD [17

File Edit View Search Logic Communications Tools Window Hi

Al & &fB2R o o v
Offline 0. I RUN — A P [P
No Forces | Fg:T @ .‘:
Mo Edits 2 & 10 « H I =
Safety Unlocked 33 @ < ) [\ Favorites 4

Controller Organizer S v x

‘aﬁud un;sgl

@[3 Controller GuardLogix
@3 Tasks
@3 Motion Groups
-1 Add-On Instructions
[E (3] Data Types
[:I Trends
EF=11/0 Configuraton|
63 1756 Backplane, 1756-A10
L. %9 [0] 1756-L625 GuardLogix
= 8 [1)1756-LsP GuardLogix:Partner
- B [211756-DNB DeviceNet_CAT2
-8 [3]11756-DNB DeviceNet_CAT3
- B [4]1756-DNB DeviceNet_CAT4
- M [5]11756-ENBT/A EtherNet_CAT2
- 1 [6]1756-ENBT/A EtherNet_CAT3
= M [711756-ENBT/A EtherNet_CAT4
E|§5 Ethernet
1756-ENBT/A EtherNet_CAT4
=2 1791ES-1B16/A E_IB16_CAT4
=2 1791ES-IBSXOBV4/A E_IBSXOBVA_CAT4
1734-AENT/A POINTGuard_CAT4
-89 Pointl0 3 Slot Chassis
@ [011734-AENT/A POINTGuard_CAT4
0 [1)1734-1885/A E_IBBS_CAT4
L § [211734-0B85/A E_OBSS_CAT4
= B [8]1756-ENBT/A EtherNet_Analog
El'g,!a Ethernet
-8 1756-ENBT/A EtherNet_Analog
- 1734-AENT/A POINTGuard_Analog
-85 PointlO 4 Slot Chassis
@ [0)1734-AENT/A POINTGuard_Analog
o § [1)1734-1E45/A E_IE4S_VOLTAGE
@ [211734-1E45/A E_IE4S_CURRENT
) [1311734-1E45/A E_IE4S_TACH
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Configure Your Guard 1/0 Modules

IMPORTANT The 1756 GuardLogix controller and 1756 communication modules support both Guard I/0 EtherNet/IP and DeviceNet
modules.

The 1768 Compact GuardLogix controller and 1768-ENBT communication module support Guard 1/0 EtherNet/IP safety
modules. The 1769-SDN communication module does not support Guard I/0 DeviceNet safety modules. However, the
1769-SDN can be used with the 1768 Compact GuardLogix controller for standard DeviceNet communication.

Follow these steps to configure your Guard I/O modules.
1. From the I/O Configuration within GuardlO_Module_Configuration_V1x.ACD, browse to the Ethernet or
DeviceNet communication module with the appropriate safety rating for your application.

2. Referring to the Safety Module Configuration worksheets you created in Chapter 2, choose your Guard I/O
module to match the catalog number and safety category.

This example shows a 1791ES-IB16 in a Cat. 4 Ethernet application.
3. Right-click the module and choose Copy.

[ Controller GuardLogix
= &3 Tasks
+ [:a MainTask
+ D SafetyTask
@ [20 Unscheduled Programs { Phases
#- (2 Motion Groups
(3 Add-On Instructions
# [ Data Types
(23 Trends
=-E5 1/0 Configuration
= €3 1756 Backplane, 1756-A10
ﬁl [0] 1756-L625 SafetyAccSampleCode
ﬂ [1] 1756-L5P SafetyaccSampleCode:Partner
8 [2] 1756-DNB DeviceNet_CAT2
ﬂ [3] 1756-DNB DeviceNet_CAT3
g [4] 1756-DNB DeviceNet_CAT4
9
o

1
)

[5] 1756-ENBT/A EtherNet_CAT2
[6] 1756-ENBT/A Etherhet_CAT3
[7] 1756-ENBT/A EtherNet_CAT4
=& Ethernet
8 1756-ENBT/A EtherNet_CAT A 1ou ol
g '
8] 1791ES-1B8X0BY4/A E_IBSXOE % cut Crl+X

[Qa Co
B ra

O-E-E-B-0-F

py Ctrl+C J

bl

Delete Del
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4. Paste the module configuration under the appropriate network in the I/O Configuration of your application file.

This example uses an EtherNet/IP network. Yours could be a DeviceNet or EtherNet/IP network.

» »
™ [ = = Controller Robot_Cell ™ | = = Controller Robot_ell
El [ controller Tags g Controller Tags
g (X3 Controller Faulk Handler g (X3 Controller Faulk Handler
H (23 Power-Up Handler = (=3 Power-Up Handler
= &3 Tasks = &3 Tasks
= £@ MainTask = £@ MainTask
@ C}; MainProgram ® [:l; MainProgram
=150 safetyTask =51 safetyTask
* S SafetyProgram * S SafetyProgram
[ Unscheduled Programs | Phases [ Unscheduled Programs | Phases
# &5 Motion Groups . # 5] Motion Groups
() Add-On Instructions % New Module... () Add-On Instructions
@] Data Types @ &5 Data Types
(23 Trends | & Cut Ctrl+x (3 Trends
= &]U-Q Configuraticlnn By Copy Ctrl+C = 52 Configuration
&=l 1756 B 1756-A10 Hr— B2 1756 B. I 1756-A10
i [u]ic:psgtz:zs Rabot_Cell fecte Culiy fa mff;@sﬁ'f:'zs Robot_Cel
8 [1]1756-L59 Robot_Eell:Partner Delete Del g [1)1756-L5P Robot_(_:ell:Partner
= ﬂ [2] 1756-ENBT/A Safety_Block_I = ﬂ [2] 1756-ENBTJA Safety_Block_IO
=5 Ethernet Cross Reference Ctrl+E =2 Ethernet
ﬂ 1756-ENBT/A Safety_Block_IO
eserrion | Properties _ AltaEnter i
Description

5. To edit module properties for your application, right-click the I/O module and choose Properties.

6. Rename the I/O module according to your Fill Out the Safety Module Configuration Worksheet, which you
created in Chapter 2.

M Module Properties: Safety_Block_I0 (1791ES-1B16/A 1.1) (=13
General* | Connection | Safety | Module Info | Port Configuration | Port Disgnostics | Input Configuration | Test Output |
Type: 1791ES-1B16 16 Point 24 VDC Sink Safety Input
Vendor: Allen-Bradley
Parent: Safety_Block_|O
Name: |CelGuardi] IP Address: [ 10 .10 010, 2
Description: Safety MNetwork
D et 333B_0429_3FF4
11/28/2007 1:23:32.212 PM
Module Definition
Series: A
Change ...

Revision: 1.1 4'

Electionic Keying:  Compatible Module

Input Data: Safety

Input Status: Combined Status - Muting

Output Data: Test

Data Format: Integer
Status:  Offine 0K I Cancel | Apply i Help I

7. Change the IP Address (EtherNet/IP networks) or Node Address (DeviceNet networks).
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8. Check the module definition by clicking Change.

The pre-configured Guard I/O module configurations that you added in steps 1...4 include the settings required

to work with the Guard I/O faceplates and AOl instructions.

These required digital I/O configuration settings include:

e Set Input Status to ‘Combined Status - Muting’ for all modules

Module Definition

Series:
Revision:

Electronic Keying:

-
h T =

| Compatible Module

|

Input Data:

Safety

Input Status: Combined Status - Muting l

Lefl«]

:Data Format:

Integer

=

e Set Output Data to ‘Combined’ for all modules with both safety inputs and outputs

Module Definition

Series:
Revision:

Electronic Keying:

T -
=

| Compatible Module

Input Data:

|Safety

Input Status:

|Combined Status - Muting

oL/ |«

Output Data: | Combined Il

4

e Set Output Data to ‘Combined Status’ for all modules with only safety outputs

sModule Definition

Series:
Revizion:

Electronic Keving:

-
IR =

%]

| Compatible Module

|

Input Data "Mone |
Input Status: Combined Status - Muting ]
]

Ctout Data: Combined Status
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For analog I/O configuration settings, see the module definition examples below:

Analog Current and Voltage Only Modules Analog Tachometer, Current, and/or Voltage Module

rI\dcxiule Definition @ Moedule Definition @
— — A -
Series: Series:
Revision: 1~ 15 Revision: i+ =
Bectronic Keying: | Compatible Mode - Bectronic Keying: | Compatible Modie -
Configured By: This Controller v Configured By: This Controller -/
Input Data: Safety vl Input Data: Safety |
Output Data: None ] Qutput Data: Safety-Tachometer |
| Process Data: Status-Alarms-Faults ] I Process Data: Status-Alarms-Faults -/
Data Format: Integer -] Data Format: Integer v
Lok ] [ Concd | [ o | ' Lok ] [ Coed | [ hHep | '
L e =) S |
For more information on module definitions, refer to these manuals:
e Guard I/O DeviceNet Safety Modules User Manual, publication 1791DS-UMO001
e Guard I/O EtherNet/IP Safety Modules User Manual, publication 1791ES-UMO001
e POINT Guard I/O Safety Modules User Manual, publication 1734-UM013
9. Repeat these steps for all of the I/O modules in your application.
This example includes an additional module, a 1791ES-IB8XOBV4 module named CellGuard2.
=
= 1756 Backplane, 1756-A10
9 [0] 1756-L625 Robot_Cell
ﬂ [1] 1756-LSP Raobot_Cell:Partner
= ) [2]1756-ENBT/A Safety_Block_IO
~-&5 Ethernet
ﬂ 1756-ENBT/A Safety_Block_IO
8 1791ES-1816/A CellGuard!
¥ 1791E5-168X0BY4/A CellGuard2 <
10. Check your Safety Network Numbers (SNN).
IMPORTANT If you have more than one communication bridge module in your application, you must make sure that each subnet

that contains Guard 1/0 modules has a unique Safety Network Number (SNN).

The copy and paste module configuration procedure can create Guard I/O modules with the same SNNs on
different bridge modules. Follow steps 11...15 to create a unique SNN for the Guard I/O modules on each

communication bridge module.

11. To change the SNN, right-click the Guard I/O module and choose Properties.
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12. In the Module Properties dialog box, click . | next to the SNN field to open the Safety Network Number dialog

box.
M Module Properties: Safety_Block_I0 (1791ES-1B16/A 1.1) (=13
General® | Connecliunl Sefety] Module Inful Port Conﬁguraiiunl Port Diagnoslics] Input Conﬁguraliunl TuslUutpul]
Type: 1791ES-1B16 16 Point 24 VDC Sink Safety Input
Vendor: Allen-Bradley
Parent: Safety_Block_|O
Mame: |CelGuardi] IP Address: [ 10 .10 010, 2
Description: Safety Network
D ‘ et 333B_0429_3FF4
11/28/2007 1:23:32.212 PM

13. Click Generate to generate a new time-based SNN.

Safety Network Number l[

Format:
@ Time-based Generate l
8/4/2004 8:36:16.195 AM
" Manual
1756 Backglere [ (Decimel)
Number:
I2E 80_02EB_5143 (Hex) Copy

Paste |

[ ok | caced | hHep |

14. When the new SNN appears in the Number field, click Copy.

15. Paste the new SNN to all other Guard I/O modules under the same communication bridge module.
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Create Your Safety Logic Routines

To add the safety routines needed for your application, right-click your SafetyProgram and choose New Routine.

Create routines for each of the safety zones you documented in your Safety Zone Configuration worksheet from

Chapter 2. This example shows a single routine named Zonel.

¥ RSLogix 5000 - Robot_Cell/in Safet

File Edit View Search Logic Communicat

BlsE] 8| 3w -
‘ﬂ = Ih Illh-; | 1k | 1+ I ]-"]--ff

\_ 4> l\ Favorites { Ada-On_A Slarms j
lDfIIine L’ INo Forces

[No Edis x| [Forces Disabled |
Path:” <none>

("]

[# {2 Controller Robot_Cell
-3 Tasks
=-£& MainTask
+ C;; MainProgram
=-E£ SafetyTask
= 3 SafetyProgram
@ Program Tags
,;g MainRoutine

3DEJ UEXS w

(23 Unscheduled Programs | Phases

Import Your Safety Input Device Logic

Follow these steps to add safety input logic for each safety input device in each zone.

1. OPCD your safety zone routine.

2. Right-click the initial rung and choose Import Rung.

# [ Controller Robot_Cel () safetyProgram - Zone1*
= &3 Tasks
= & MainTask _LI
+ & MainProgram
=9
= safetyTask d & CutRung Chrl+X
=1 £8 safetyProgram e —
[ Program Tags 3 B3 CopyRung Chrl+C
B mainroutine A B paste Ctrl+y
B zone1 |
+12] Unscheduled Programs | Phases Delete Rung Del
[+ L:J Motion Groups Add Rung Clrl+R
[+ [ Add-On Instructions ;
@ (1 Data Types Edit Rung Enter
3 Trends Edit Rung Comment Ctrl+D
(23 1§O Configuration Tmport Rung...
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3. Browse to the Safety Device Routines>RSL5k_V16_or_Later, RSL5k_V17_or_Later, or RSL5k_V20_or_Later
directory in the toolkit and select the CAT2 or CAT3_CAT4 subdirectory based on your digital input device

safety category requirements. Select the Analog subdirectory for your analog input device routines.
y category req g y ror'y: g Inp

RA Safety Accelerator Toolkit

Start
Layout and Wiring Diagrams
Guard 10 and SmartGuard Modules
RSLSk_W16_or_Later
RSLSk_V17_or_Later
RSLSk_W20_or_Later

i Support informati

Terms and Conditions

YYYYYVYRAY VY Y

SAFETY-CLOO2E-EN-C

@ Allen-Bradiey - Rockwell Software

CAT3 CAT4

kwell ||

Rockw
Automation

If the toolkit has been loaded onto your personal computer, the hard drive path is
C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\Safety Device Routines\RSL5k_Vxx_or _Later

4. Select the XML file based on the device type of the first input device listed on your first Safety Module

Configuration worksheet, and click Import.

r
@ Import Rungs

B

Lookin: )y CAT3_CAT4 - O
B [5) Area_Scanner_CAT3_CAT4.L5X
o b Cable_Pull_Switch_CAT3_CAT4.L5X

Recent Places B Electronic_Sensor_CAT3.L5X

[H) EStop_CAT3_CAT4.L5X

EJ Four_Sensor_Bidirectional_Muting_CAT3_CAT4.L5X
Desktop

5] Light_Curtain_CAT3_CAT4.L5X

5

Kinetix_Servo_Drive_CAT3.L5X
=

[ Locking Switch CAT3 CAT4.L5X

[=] Kinetix_Servo_Drive_CAT3_1S013849.L5X
LiEraries

H PowerFlex_Drive_CAT3_CAT4.L5X
[ PowerFlex_Drive_CAT3_CAT4_ISO13849.L5X
" [H] Safety_Contactor_CAT4.L5X
‘ ) Safety_Contactor_CAT4_1S013849.L5X
) Safety_Gate_CAT3_CAT4.L5X
) Safety_Mat_CAT3_CAT4.LSX
B SensaGuard_CAT3_CAT4.L5X
|- Two_Hand_Control_CAT3_CAT4.L5X
B Two_Sensor_Assymetrical_Muting_CAT3_CAT4.L5X
B Two_Sensor_Symetrical_Muting_CAT3_CAT4.L5X

Computer

P

Network

File name: Locking_Switch_CAT3_CAT4

Files of type: RSLogix 5000 XML Files (*.L5X)
I Runas

Files containing:

Into: Zonel (SafetyProgram)

["] Dvenwiite Selected Rungs

€

4

ISO 13849-1 requires that manual reset functions must occur on falling edge signals. If compliance with this
standard is required, select safety device logic that is followed by the ISO 13849 designation.
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5. Type the ZoneName from your Safety Zone Configuration worksheet into the tagnames on the Import
Configuration dialog box.

rI Import Configuration ! - - g‘
X5 - X%
Find Within: Final Name
Import Content:
8 ¢ k Configure Tag References
> fetyFrogren Operation | 3] Final Name: =
B agn::'r[f:r:gﬂ : Cmd_ZoneName_DeviceName_Safet.. | Create ) | Crnd AENERE_BeviceName_Safety_Unlock v/ -+
i a Tags | | Cmd_ZoneName_FaultReset Use Existing Cmd ZoneName_fsultReset |
M \-[#) Othet Components| | | Crd_ZoneName_Safety_Test Create _) | Crnd_ZoneName_Bafety_Test e
| & Enors/Warnings =) DeviceName_Motion_Stopped Create ) | Dew -Motion_Stopped ]
! ke ModuleName:| Undefined |1 | ModuleName:|
' L ﬂ ModuleName:0 Undefined | | ModuleName:0
|| Sts_ZoneName_DeviceMame_InputOK | Create _) | Sts|ZoneName_ReviceName_lnputDK =X
\ | lem) Sts ZoneName_OutputEnable Create _1 | Sts|ZoneName_futputEnable =
i - ‘Wik_ZoneName_DeviceName_Enltry... | Create ] | Wil ZoneName_fleviceMame_EntiyDelay Latch | ==
\ - ‘Wwik_ZoneName_DeviceName_Entiy... | Create | wilf_ZoneMName_fleviceMame_EntyDelay_Time 0]
|| ‘Wik_ZoneName_DeviceName_Entry... | Create ) | wWil_ZoneName_fleviceMame_EntiyDelay_Timer | ==
\ | lem) Wrik_ZoneName_DeviceName Outp... |Create 1 | will_ZoneName_BleviceMame_OutpulEnable_ONS | ==/
\ _r___ ZoneName_DeviceMame Use Existing || ZoneName ame |
« i ] »
U

Any ‘none’ tags listed in the import configuration are used as placeholders for unused tags. Refer to the rung
comments for more information.

6. Type the DeviceName from your Safety Module Configuration worksheet into the tag names on the Import
Configuration dialog box.

Configure Tag References

Ilmgoll Name Operation I_Ij Final Name & _ﬁ."IAias ]
_'__’], Cmd_ZoneName_FaultRe... Create J |Cmd_Zone1_FaultReset =
_"_1 ~ Cmd_ZoneName_Safety_... Create ] |Cmd_Zone1_Safety_Test =)
__7_!'] DeviceName_Motion_Sto... Create 1 [DeviceName_Motion_Stopped =
¥ | 8| ModuleName:| Undefined | e |
¥ | 8| ModuleName:0 Undefined | |ModuleName:0 |
|__"|wi) Sts ZoneName_DeviceN... Create ) |Sts_Zone1| DeviceName finputaK =)
| | Sts ZoneName_OutpulEn...|Create |1 |Ste_Zonel_OulputEnable JE=l
_"7_1'], Wik_ZoneName_Device... Create ' 'wik_Zone1[DeviceName JEntyDelay_L... | ==
) Jn, _ Wik_ZoneName_Device... |Create 1 |wik_Zonel| DeviceName JEntiyDelay_Ti...| =]
_‘7-1 ‘Wik_ZoneName_Device... Cieate 1 |wik_Zone1)| DeviceName JEntyDelay_Ti...| ==/
| |l Wik ZoneName Device... Create | |wik_Zonel| DeviceName OulputEnable.. | =]

1 B

_’], ZoneName_DeviceName | Create
<l ‘ 5

0K | Cancel | e |

In addition, for a dual channel analog input logic import, type the ModuleName of the Analog Module into the
ModuleName_ChOCh1_InputStatus tag.

7. Select the ModuleName:I or PtAdapterName:SlotNumber field.

[k

e EE.

Import Name Operation | 5] Final Name AR

| Cmd_ZoneMName_FaultRe... |Use Existing ' Cmd_Zonel1_FaultReset ‘_L
Cnnd_aneName_BulpdE... Create R ,CEZOEeJ_UﬁuiELBbh =
Cmd_ZoneName_SaletyR... Cieate 1 | Cmd_Zonel1_SafetyReset

ModuleName:| Undefined | | (=R
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8. Click the pull-down arrow to browse to the Guard I/O module or Point I/O Ethernet Adapter and Slot number
of the module to which this input device is connected.

Some analog input device imports include “Ch0” references that must be updated to specific channel for that input.

Configure Tag References

| Import Name _15] Final Name AEE
L] Cmd_ZoneName_FaultReset Cmd_ZoneMName_FaultReset =
|| ModueName_ChiFreaUnderlHz M e =N
[ [) ModuieName_CHOHMITachReset =
- ModuleName_0OSF_ResetChOTach Module e ese Tack oz
| |5 0SF_intemal ZoneName_DeviceName| | DT Imemal 2oneName. D evicelame -
v Ptadaptertame:1:1 _] | PtadapterName:1:1
Ao E PtadapteriName:1:0 ] | Ptadapterame:1:0

9. Double-click the Guard I/O module input tag.

Import Name Operation | 4] Final Name AETE
||  Cmd_ZoneName_FaultRe... |Use Existing Cmd_Zonel_FaultReset =)
||t} Cmd_ZoneName_OutputE... Create ] Cmd_Zone1_OutputEnable =
| | ) Cmd ZoneName SafetyR.. Cieate | ) |Cmd Zonel_SafeResst |

18 ModueNamel Undefired | | IFEERERE =

L ﬂ; ModuleName: 0 | | Mame | Data Type ~
_‘ _-1_ Sts ZoneName C [+]-CellGuardi:l AB1791ES_B16_SafetyS:
||l sts ZoneName ¢ [

10. If the input device has a ModuleName:O output tag, select the ModuleName:O field.

| Import Name Operalion | Final Name e
_"_"]: Cmd_ZoneName_FaultRe... Create U Cmd_Zonel_FaultReset )
_'7_'1 ' Omd_ZoneName_Safely ... Create |3 Cmd_Zone1_Safety_Test
|| Devicelame_Mation_Sta.. Creaste |} | DeviceName_Mation_Stopped EN

| 8 ModuleName:l Use Existing | | CellGuardl:|
3, ModuleName:0 Use Existing | | J EEIEEIHT]

11. Click the pull-down arrow to browse to the Guard I/O module to which this input device is connected.
12. Double-click the Guard I/O module output tag.

| Import Name Operalion | Final Name e
_"_"]: Cmd_ZoneName_FaultRe... Create U Cmd_Zonel_FaultReset _l
_'7_'1 g Cmd;Zﬁ;;uNm;a_Sa.idjl_...“ Create :‘Jn Crd_Zone1_Safely_Test =
| |8 DeviceName_Motion Sto.. Create |} | DeviceName_Mation_Stopped [=
| 12 ModuleName:l Use Existing | 3 CellGuard!:l =
| "|) Moduettome:0 Use Exising | 14 = =
|| ) Sts_ZoneName L[ riame [oata Type ~
_'_ﬂ Sts_ZoneName_C -F‘ [+ -CellGuard:l AB1791ES_IB16_SafetySk:
B [+ CelGuardl:0 AB1791ES_B16:0:0

B e i ) = =

13. Click OK to complete the import.

Configure Tag References

|ImpmlName Operation | 3| Final Name L\Ii’ﬂ Alias &
) Cmd_ZoneName_FaulRe... |Creale Cmd_Zonel_FaullReset =

_’7-'1 Crd_ZoneName_Safely ... Create 1 |Cmd_Zonel_Safely_Test =
|| f] DeviceName_Motion_Sto. | Create | LOCKINGSW1_Motion_Stopped | =4
| E) ModueNamed Use Esisting | (3 CellGuardl:| EZ]
| "1 f ModuleName:0 3 CellGuard1:0 |
1 sy vice.. A ]

neNama_Dt;'Ee-Nau;;
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14. Review the imported rung comments on the next page to understand the general operation and configuration
details.

HERERRRXERIRRERIRIRNERIRNR] i i PR ———
Locking_Switch_CAT3_CAT4 Safety Logic

This Safety Logic Example should only be used and applied in accordance with the Safety Concepts and Requirements covered in the GuardLogix Controller Systems Safety Reference Manual
(Publication 1756-RM095).

GENERAL OPERATION
The Dual-channel Input Stop with Test and Lock monitors dual-input safety devices whose main function is to stop safely. This instruction can only energize Output 1 when both safety inputs, Channel A and Channel B,
are in the active state as determined by the Input type parameter, and the correct reset actions are carried out. In addition, this instruction has the ability to monitor a locked feedback signal from a safety device and
issue a lock request to a safety device. The Unlock Request input is used to request an electromagnetic lock or unlock. However, the hazard protected by this instruction must be stoppped for the instruction to issue an
unlock command. The Lock Feedback input is used to determine whether or not the safety device is currently locked. To energize output 1, the Lock Feedback input must be ON (1) in addition to the requirements of the
DCSTinstruction.
CONFIGURATION DETAILS
The DCSTL instruction tag is CONTROLLER scoped, and if you wish to copy and paste this into another routine, you will need to provide a unique name on every new copy. The ZoneName_DeviceName DCSTL instruction
tag name will identify this instruction with the unique device within a specific zone. This Safety Logic Example is set to AUTOMATIC Reset Type for continuous monitoring of input device states. Using automatic reset
functionally moves the safety output reset function from the DCSTL instruction's Reset to your Safety Output Logic. The Safety Output Logic examples will illustrate this safety output reset functionality. This Example
illustrates a Locking Switch device that is wired to inputs 0 and 1 on a Guard I/0 module named "ModuleName". Lock feedback is wired to input 2. Test Prompt Lamp is wired to Test Output 2 and unlock solenoid is
to Test Output 00. Reassignment of the tags will need to be made to match your unique safety wiring configuration. The Reset is assigned to a tag named "Cmd_ZoneName_FaultReset" representing a command triggered
by an HMI or hardwired input within a Safety_Output_CAT3_CAT4 Safety Logic Routine. The same Fault Reset tag "Cmd_ZoneName_FaultReset" for this DCSTL instruction will typically be used on all of the safety input
and output instructions within it's safety zone. The output from the DCSTL, ZoneName_DeviceName.01, energizes the OTE with tag name Sts_ZoneName_DeviceName_InputOK, that is used in the input
interlock logic within the safety output device logic.

DCSTL
0 Dual Channel Input Stop With Test And Lock

DCSTL Zonel_LOCKINGSW1 —C01 D>—

Safety Function SAFETY GATE

Input Type EQUIVALENT - ACTIVE HIGH —C1C >—

Discrepancy Time (Msec) 500

Restart Type AUTOMATIC —Cue >—

Cold Start Type MANUAL

Channel A CellGuard1:1.Pt00Data HCrP D>—
0

Channel B CellGuard1:1.Pt01Data
0

Test Request (md_Zone1_Safety_Test
0

Unlock Request (md_Zone1_LOCKINGSW1_Safety_Unlock
0

Lock Feedback CellGuard1:1.Pt02Data
0

Hazard Stopped LOCKINGSW1_Motion_Stopped
0

Input Status CellGuard1:I.CombinedinputStatus
0

Reset (md_Zone1_FaultReset
0

ZoneLLO(KINQISWrLT( CellGuard1:0.Test02Data
1 C
Zone1_L0(K|NG§|W1r.UL( CellGuard1:0.Test00Data
1C
Zone1_L0(KIN§|SWr1,01 Sts_Zone1_DeviceName_InputOK

1 1 C
Locking Switch Output Solenoid Interlock Logic
The following two rungs provide the logic that energizes the (md_ZoneName_Unlock_Request, allowing entry into the Safety Zone, 3 seconds after the Zone’s Output has been disabled. Test Outputs
configured as standard can be used to drive the locking switch solenoids. This logic shows the output solenoid connected to a test output of a Guard 1/0 module, ModuleName:0.Test00Data. The test
outputis used as a convenient standard output, as this solenoid may be connected to a safe or standard output. Reassignment of tags will need to be made to match your unique safety wiring configuration.

Sts_Zone1_0uq;utEnabIe Wrk_Zone1_LOCKINGSW1_QutputEnable_ONS erﬁZone17L0CKINGSWLquDeIayjimerADN
2 /B HLoNs ] J/E
eronne17L0(KINGSWLEi\ltvyrDeIanyatth
1C
TON
Timer On Delay —CEN
Timer  Wrk_Zone1_LOCKINGSW1_EntryDelay_Timer
Preset 3000 —CON D—
Acaum 0
Wrk_Zone1_LOCKINGSW1_EntryDelay_Latch
eronne17L0CKINGSWLEntqDeIayJimeLDN Wrk_Zone1_LOCKINGSW1_EntryDelay_Time
3 1 E {ons 7}
| CellGuard1:0.Test00Data
1LE
1C
(mdeoneLElauI}Reset StsﬁZoneLOugPutrEnable (md_Zone1_LOCKINGSW1_Safety_Unlock
/ /
1/C 1/C

Refer to the GuardLogix Instruction Set Reference Manual, publication 1756-RM095, for additional information
and configuration of the instructions required for your application.
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15. After the import is complete, double-click the Channel A and Channel B tags on the main safety instruction and

browse to the associated Channel Tags for the first device listed on your first Safety Module Configuration
worksheet.

DCSTL
Dual Channel Input Stop With Test And Lock
DCSTL Zone1 _LOCKINGSWI (01—
Safety Function SAFETY GATE
Input Type EQUIVALENT - ACTIVE HIGH [ <(TC)>—
Discrepancy Time (Msec) 500
Restart Type AUTOMATIC  [H(ULC)—
Cold Start Type MANUAL
Channel & CellGuard1:| PtO0Data  [-(FP>—
N«
Channel B ||CEIIGuard1:IPtD1 Data ;I-
[ name [Data Type A
_-'j CellGuardi:| Pt01Data BOOL
_." |- CellGuard1: Pt02Data BOOL
o |- CellGuard1:| PtO3Dsata BOOL
- |- CeliGuard1:| Pt04Data BOOL
il |- CeliGuard1:1 PIOSData BOOL
_ﬁ‘ |- CellGuard!:| PlO6Data BOOL
-' |- CeliGuard1:| PIO7Data BOOL
|-CellGuard1:1 PI08Data BOOL
-
o] CellGuardl’| PINAData BOOL b
= Contioller landard
2 [ ProgronEm e
_ Show: Show All >
:

16. Double-click each of your other module input or output tags within your safety logic and browse to the associated

17.

input and output tags listed in your Safety Module Configuration worksheet.

Zonel_LOCKINGSW1.TC “:ellGuardtO.Tesﬂ)?Data Li ‘
| Name |Data Type L
i 8 CellGuard1:0.Test02Data BOOL
_F —CellGuard1:0.Test03Data BOOL
-Fl —CellGuard1:0.Test04Data BOOL L3
-pll —CellGuard1:0.Test05Data BOOL
-ﬁ CellGuard1:0.Test0BData BOOL
—_— -F CellGuard1:0.Test07Data BOOL
_F CellGuard1:0.Test08Data BOOL
Siwitchl | 8 CellGuard1:0.Test09Data BOOL
aCmd_2 . a BOGI A
M(E Controller Standard
standare -
ectedio | Pogam | oy
dard out
tobe m Show: Show Al |

Repeat the Import Your Safety Input Device Logic steps, on pages 56...61, for each safety input device listed in the
first zone of the Safety Zone Configuration worksheet you created in Chapter 2.

See Appendix A for the completed input logic for the Robot_Cell Application example used in this toolkit.
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Import Your Safety Output Device Logic
Follow these steps to add safety output logic.

1. Go to your first safety zone routine.
Add your output logic after the input logic in your safety routine.

2. Right-click the end rungand choose Import Rung.

==
ung T
By Rung tr
8 past i CAT3_CAT4 Safety Il_?:gi: antantasaanATEAREARLARLARLLS
16 i == Light Curtain
ped ; LC Zonel_LC1 KO1)—
Add Rung Ctrl+R Reset Type AUTOMATIC 11—
Channel & CellGuard1:|Pt12Data [<{CRHO»—
Edit Rung Enter 0 d-Leer—
Edit R ( Y Channel B CellGuard1:|Pt13Data —LCM>—
0 «-<—
[ mmport Rung... Input Fiter Time 0 |FPY—
part Rung. Mute Light Curtain Override
0«
Pending E 2 : Circuit Reset none
0«
it Fault Reset Cmd_Zone1_FaullReset
Une 0+«
! 1
Sts_Zone1_LC1_InputOK
17 | >
Go To... Chrl+G
Add Ladder Element... Alt+Ins

3. Browse to the Safety Device Routines>
RSL5k_V16_or_Later, RSL5k_V17_or_Later, or RSL5k_V20_or_Later directory in the toolkit and select the
CAT2 or CAT3_CAT4 subdirectory based on your output device safety category requirements.

Import Rungs i]

Look in: [(Z) CAT3_CAT4

=l e ®Eef

) Area_Scanner_CAT3_CAT4.LSX

1] Cable_Pull_Switch_CAT3_CAT4.L5%
() Electronic_Sensor_CAT3.L5%

1) EStop_CAT3_CAT4.L5X

My Recent
Documents

Desktop

J

) Kinetix_Servo_Drive_CAT3.LSX

1) Kinetix_Servo_Drive_CAT3_I5013849,L5%

(1) Light_Curtain_CAT3_CAT4.L5X

(1) Locking_Switch_CAT3_CAT4.L5X

) PowerFlex_Drive_CAT3_CAT4.L5%

1) PowerFlex_Drive_CAT3_CAT4_15013849,L5%
AT4.L5X

Safety_Cont, S
) Safety_Contactor_CAT4_IS013349.L5X

;\_IJ[

) Safety_Gate_CAT3_CAT4.L5%
) Safety_Mat_CAT3_CAT4.LSX
|9 SensaGuard_CAT3_CAT4.L5X
5] Two_Hand_Control_CAT3_CAT4.LSX

a Four_Sensor_Bidirectional_Muting_CAT3_CAT4,L5X B Two_Sensor_Assymetrical_Muting_CAT3_CAT4.L5%

Two_Sensor_Symetrical_Muting_CAT3_CAT4.LSX

My Computer
ﬁ File name: ISdely_leaclot_D\N
L
(TINUPTe o Files of lype: | RSLogix 5000 4ML Files L5

Places

Files containing: p—| Rungs

Into: IEMawﬁoulme |5 afetyProgram)

I™ Overwiite Selected Rungs

Lel Lel Lel |
E|

4

4. Select the device type of the first output device listed on your first Safety Module Configuration worksheet and
click Import.

ISO 13849-1 requires that manual reset functions must occur on falling edge signals. If compliance with this
standard is required, select safety device logic that is followed by the ISO 13849 designation.
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Type the ZoneName from your Safety Zone Configuration worksheet into the tagnames on the Import
Configuration dialog box.

Type the DeviceName of the first output device from your Safety Module Configuration worksheet into the
tagnames on the Import Configuration dialog box.

Configure Tag References

| Impart Name ] Operation [24] Final Name o] 5] alias A~
"_ ﬂ ModuleName:0 !Undeﬁned 1 ModuleName:0 1]
i) ) Sts_ZoneName_DeviceN... |Create | Sts_Zonel_DeviceNamel_InputOK |2
|| i) Ste ZoneName DeviceN... Creste |1 s evicehame? InputOK |1
i) o) Sts ZoneName_DeviceN... | Create [J eviceN ame3_InputOK E=]
] _’17 Sts_ZoneName _DeviceN... | Create .J |Sts_Zone1_DeviceNamed_InpulOK ]
[ _']7 Sts_ZoneName_Devicel... |Create |1 Sts_Zonel_DeviceNameS_InputOK |
|| mi)  Sts ZoneMame DeviceN... |Creste |1 | Sts_Zonel_DeviceMame6_lnputOK ==
|| ui)  Sts ZoneName_DeviceN... |Create 1) |5ts_Zonel_DeviceName7_InputOK | =
| “l)  Sts_ZoneName_DeviceN... |Cleate | |Sts_Zonel_DeviceName8_Inpuk =
| ) Sts ZoneName_InputsOK | Create 1 Sts_Zonel_InputsDK. E
i) o] Wik_ZoneName_SafeyR... | Create | Wik _Zonel_SafelyReset ONS =)
| ) ZoneNome Deviceame |Cieste |3 |Zone) MEUENEE vl
< >

In the DeviceNamel through DeviceName8 tags, type the DeviceNames for the input devices that control this
output in this zone.

IInthame Operation I_.?j Final Name &Iﬁ Alias &
& ModuleName:0 Undefined |1 | ModuleName:0
J‘J _ Sts_ZoneName_DeviceN... Create Sts_Zonel | DeviceNameT finputOK
;]J Sts_ZoneName_DeviceN... Create Sts_Zonel| DeviceName2 iinputOK
-1 Sts_ZoneMName_DeviceN... Create Sts_Zonel) DeviceMName3 JinputOK
w) Sts ZoneName_Devicel... (Create |1 |Sts_Zonel|Deviceamed finpul0K
_J]J Sts_ZoneName_DeviceN... Create Sts_Zonel | DeviceName5 lnputOK
J‘ Sts_ZoneName_DeviceN... Create Sts_Zonel | DeviceNames JnputOK
mi] Sts ZoneName_Devicell.. Create Sts_Zone1 | DeviceName7 Jnpul0K _
J]{Wsp : ZoneName_DeviceN... Create Sts_Zonel]DeviceNameSlnpulOK
7-“ Sts_ZoneName_lnputsOK  Create Sts_Zonel_TAPURORT
jx Wik_ZoneName_SafetyR... |Create ‘Wik_Zonel_SafetyReset_ONS
_,:]J Zondﬂlarm_DwiceNm. Create Zonel_DeviceName

< J >

0 o] o) o) ] ) 0]

REEEREEERRBRE

M

If you do not have 8 input devices, leave the unused DeviceName tag fields as is. This example shows 7 inputs.

[Configure Tag References
: [ Import Name Operation | i3] Final Name o] 5] ales &
Al ﬂ ModuleName:0 Undefined | :ModuTeName:D B 1
! VlSls_Zonie‘l_LOCKlNﬁswmljpuilDK R
|
|

|| 8] Sts ZoneNeme_DeviceN... Create

1

 Sts|Zonel_LOCKINGSW 2§ InputOK =

3 i

®
Sts_ZoneName_DeviceN... Create B
. |Create L +Shs_
. |Create J Stg]
. | Create B 1‘Sts_Zone1_ESTEl
.. Create 3 st

. Creste |1 Sts[Zonel LCT

Zone1ZE STOR IS

Used inputs

Sts_ZoneName_DeviceN... Create :HSls s _—_Unusedinput
;] Sts_ZoneName_InputsOK  Create ] Sts_ZoneT_InputsOK =
_F]; Wik _ZoneName_SafetyR... iCreate _] _‘Wll\_ZoneLSale(pRese\_DNS _J
=] ZoneName_DeviceName | Create ) Zonel_DeviceName |

FEEEE BREE
L

J >

If you have more than 8 input devices, you need to add more instructions after the import is complete.
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Click ModuleName:I field.

Click the pull-down arrow to browse to the Guard I/O module to which this safety output is connected.

[Configure Tag References
Import Name Operation | 4] Final Name AETE
_'7_"]‘ Cmd_ZoneName_FaultRe... | Use Existing | Cmd_Zone1_FaultReset e
_:J Cmd_ZoneName_OulpulE... Create B | Cmd_Zonel1_DutpulEnable =
“| ) Cmd ZoneName_SafetyR.. | Create 1 Cmd_Zonel_SafelyReset =
¥ |8 ModuleName:l Undefined | | TSI -
oo g — h
10. Double-click the module’s input tag.
[Configure Tag References
Import Name Operation | 4] Final Name AETE
|| m) Cmd_ZoneName_FaultRe... Use Existing | Cmd_Zone1_FaultReset e
||t}  Cmd_ZoneName_OutputE... Create J Cmd Zonel_OutpulEnable  |=
__’_ F ) Cmd_ZoneName_SafetyR... Create ] |Cmd_Zone1_SafetyReset e |
¥ |3 ModueNamel Undefined | |(IFEENER =
¥ |9 ModdeName0 [ Thame [pstaType 8
_"J Sts_ZoneMame_C Ed [+] CellGuard1:l AB1791ES_IB16_SafetySt
_".ﬂ Sts_ZoneName_ €| _8] [+ CeliGuard1:0 AB1791ES_B16:0:0
_" j' Sts_ZoneName_C _q [+]-CellGuard2| AB1791ES_IBSXOB3_Safe
-’_’1 Sts_ZoneName_C [ _#J ) CelGuardz0 AB:1791ES_IB3XO0B3_Safe
1Al e ZanaNama P -
11. Click ModuleName:O field.
Configuie Tag References
IImput Name IlJpetatim 5| Final Name
___! JL ~ Cmd_ZoneName_FaultRe... | Use Existing ~ |Cmd_Zonel_FaultReset
ke JL Cmd_ZoneName_OutpulE... | Cieate _) | Cmd_Zonel_DutpulEnable
|t Cmd ZoneName_SafetR... | Create ) |Cmd_Zonel_SafetyReset
| | ModueName:l |Use Existing | | CelGuard2! |
B ModueName:D |Undefined | | TN
o «l
12. Click the pull-down arrow to browse to the Guard I/O module to which this safety output is connected.
13. Double-click the module’s output tag.
Configuie Tag References
IImput Name IlJpetatim 5| Final Name ﬁl_ﬁ'lAias N
___! JL - Cmd_ZoneName_Faulle. | Use Existing ~ |Cmd_Zonel_FaultReset | _':,J
[l JL Cmd_ZoneName_OutpulE... Create ] |Cmd_Zone1_OutpulEnable |
i) Cmd_ZoneName_SafetyR... |Create ] |Cmd_Zone1_SafetyReset =
| i) ModuleName:l |Use Existing | 5 CellGuard2:l i
¥ 18 ModdeName:0 |Undefined | | NN =~
——jmapl oteccneams | {
=) Sts ZoneName_C | Name {Data Type &
|| t)  Sts ZoneName_£[ 8 CellGuardt ABT91ES_B16_Satelysl
||l 5ts ZoneName_C|_8 = CetGuarat:o ABATHES _IB16:0:0
_' [+] CellGuard2:| AB17THES_IBEX0B5_Safe
2 | -1 [+ CellGuard2:0 AB1TIES_IBEXOBS_Saf
14. Click OK to complete the import.

Configure Tag Heferences

| Impoit Name

Operation

| 23] Final Name

’ -’l Cmd_ZoneName_FaullRe...
=) Cnd ZoneName_Ouput...
=) Cmd ZoneName_SafetyR...

Use Existing

Cieate
Use Existing

Create

! ~ |Cmd_Zonel_FaultReset =
' | Cd_Zone1_OutputEnable
uﬁ | Cmd_Zonel_SafetyReset
|y CellGuard2|

64
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15. Review the imported rung comments to understand the general operation and configuration details.

Safety_Contactors_CAT4 Safety Logic
This Safety Logic Example should only be used and applied in accordance with the Safety Concepts and Requirements covered in the GuardLogix Controller Systems

Safety Reference Manual (Publication 1756-RM095).

GENERAL OPERATION
This sample code demonstrates how to control the redundant safety contactors. The CROUT instruction provides SIL 3 level diagnostics for redundant safety contactors
with auxiliary feedback (EDM). The CROUT controls dual outputs and monitors up to two (2) feedback channels in either negative or positive feedback mode. This
Safety_Contactors_CAT4 Safety Logic would typically work in conjunction with Safety_Input_CAT3_CAT4 Logic.
CONFIGURATION DETAILS
The CROUT instruction is the primary safety instruction within this routine. The ZoneName_DeviceName CROUT instruction tag name will identify this instruction with
the unique device withina specific zone. All other tags within this routine are also CONTROLLER scoped, and if you wish to copy and paste them into another routine,
you will need to provide a unique name on every new copy. This Safety Logic Example is set to NEGATIVE Feedback; meaning the feedback must be opposite of the
output state. Note that the Safety Output Reset functionality resides in this routine. This manual action is required to reset the output after it has been de-energized
due to a fault or normal demand on the safety function. This routine assumes that the auxiliary feedback channels are wired in series to a single input. This is why the
same input tag "ModuleName:I.Pt00Data" has been assigned to both Feedback 1and 2. The Fault Reset is assigned to a tag named "Cmd_ZoneName_FaultReset"
representing a command triggered by an HMI or hardwired input. This same Fault Reset tag, "Cmd_ZoneName_FaultReset", will typically be used on all of the safety
input and output instructions within its safety zone.
Safety Input Interlock Rung
This rung includes (8) safety device input interlocks, with tag names Sts_ZoneName_DeviceName1_InputOK through Sts_ZoneName_DeviceName8_InputOK, that
energize the Sts_ZoneName_InputsOK OTE instruction. These interlocks can be driven by the individual safety device input logic routines provided in this toolkit. The
Sts_ZoneName_InputsOK tag is then included in the Output Enable Rung which drives the ROUT instruction.

Sts_Zone1_LOCKINGSW1_InputOK
1E

Sts_Zone1_LOCKINGSW2_InputOK
1E

Sts_Zone1_ESTOP1_InputOK
TE

J .

J C

J . |

Sts_Zone1_ESTOP2_InputOK
TE

Sts_Zone1_ESTOP3_InputOK
TE

Sts_Zone1_ESTOP4_InputOK
T E

J C

J C

J 0

Sts_Zone1_InputsOK

StsﬁZoneLL(LerutOK Sts_Zone1_DeviceName8_InputOK
TE 3 E

J .

This rung provides the operator action required to reset or enable the safety zone output. The operator action is a LO to Hl of 'Safety Reset". It latches the output enable
until either a demand is placed on a safety input, there is a input channel or output channel fault, or a feedback fault on the output circuit. The 'Inputs OK' will go LO in
the even of a demand on any safety input(s) or fault on any safety input channel(s) within the zone. The 'CombinedOutputStatus' will go LO if any output channel on the
Zone Module faults. The .FP feedback fault present drops out the ouput enable in the event of a feedback fault, so that reset or enable cannot occur without operator action.

Wrk_ZoneT_SafetyReset_ONS
r T

Sts_Zone1_InputsOK
1 E

(mdeoneLSafetheset
|
1 C

(md_Zone1_OutputEnable
71 E

fons ]

J C

JC

Cmd_Zone1_OLy)utEnable

(eIIGuardZ:I.(ombined_(l)utrputStatus
1 C

Zone1_ROBOTCONTACTOR.FP
T
3/E

CROUT
Configurable Redundant Output
CROUT Zone1_ROBOTCONTACTOR —C01 >—
Feedback Type NEGATIVE
Feedback Reaction Time (Msec) 500 C02 D>—
A ctuate (md_Zone1_OutputEnable
0 —CFP D)—
Feedback 1 CellGuard2:1.Pto0Data
0
Feedback 2 CellGuard2:1.Pto0Data
0
Input Status CellGuard2:1.CombinedInputStatus
0
Output Status CellGuard2:1.CombinedOutputStatus
0
Reset (md_Zone1_FaultReset
0
Safety Output Rung

This Safety Output Logic Example controls dual outputs on a Guard /0 module Named "ModuleName". The ROUT instruction Outputs 01 and 02 are used to drive
safety outputs 00 and 01 (Tags: ModuleName:0.Pt00Data and ModuleName:0.Pt01Data) which are wired to dual safety contactors. Reassignment of EDM and output
channels will need to be made to match your unique safety wiring configuration.

Zone1_ROBOTCONTACTOR.01
JE

Zone1_ROBOTCONTACTOR.02
JE

CellGuard2:0.Pt00Data

J C

J C

CellGuard2:0.Pt01Data

Refer to the GuardLogix Instruction Set Reference Manual, publication 1756-RM095, for additional information
and configuration of the instructions required for your application.
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16. After the import is complete, right-click any unused input device instructions in the safety input interlock rung
and choose Delete Instruction.

Safety Input Interlock Rung
This rung includes (8) safety device input interlocks, with tag names Sts_ZoneName_DeviceName1 _InputOK through Sts_ZoneName_DeviceName8_InputOl(,
that energize the Sts_ZoneName_InputsOK OTE instruction. These interlocks tags can be driven by the individual safety device input logic routines provided in
this toolkit. The Sts_ZoneName_InputsOK tag is then included in the Output Enable Rung which drives the ROUT instruction.

Sts_Zonel _LOCKINGSWH _InputOK  Sts_Zonel _LOCKINGSW2_InputOK  Sts_Zone1_ESTOP1 _InputOK  Sts_Zonel _ESTOP2_InputOK
18 1E 3E 1E IE
EA JC ERLS zH S

J,s:s_z.:m _ESTOP3_InputOK ~ Sts_Zone1_ESTOP4_InpudOK  Sts_Zonel_LC1_InputOl  [Sts_Zone_DeviceNames_inputOK
JLE L AL
i

30 J

$  Cut Instruction Ctrk+x

By Copy Instruction Ctr+C
et \Igiannﬂ _InputsOK.
o T a—

[ Dot Instruction Del |

17. If your Guard I/O module is a 1791DS-IB4XOW4, 1791DS-IB8XOBS, 1791DS-IBSOXBV4, or
1732DS-IB8XOBV4, then double-click ModuleName:1.OutputStatus in the Output Enable Rung and choose
ModuleName:1.CombinedOutputStatus tag from the pull-down list.

e
: Cmd_Zonel_SafetyReset Wrk_Zonel_SafetyReset_ONS Sts_Zonel_inputsOK || CellGuard2: CombinedOut ;I
1E Tons} 2=
e Jt L ]Name |Data Type ~
: Cmd_Zoned_OutputEnable ] [ CelGuard21P07Dsta BOOL
e JE S | CelGuard2i Muting03Status BOOL
e _ﬂ CellGuard2 1 Muting07 Status BOOL
z J: Zonel_ROBOTCONTACTORFP o] CelGuard2) OutpuPowerStatus BOOL —
. 3 E -' CellGuard2 linputPowerStatus BOOL
e 3 CellGuard2:.CombinedOutputStatus BOOL
e ) L_CellGuard2 | CombinedinputStatus BOOL
€ -ﬁ + CellGuard2:0 AB1791ES_IBBX0OBE_ Safe
: 8l Cmnd 7onel FanfBesst ROl ™
e Contraller andard
e
e Program f
. Show: Show Al >

18. Double-click the Feedback 1 and Feedback 2 tags on the CROUT safety output instruction and browse to the
Guard I/O module input tags assigned to the feedback of the safety output device controlled by this CROUT

instruction.
ROUT
Configurable Redundant Output
CROUT Zonel_ROBOTCONTACTOR (01>
Feedback Type NEGATIVE
Feedback Reaction Time (Msec) 500 (02>
Actuate Cmd_Zone1_OutputEnable
N &-—FP)—
Feedback 1 || CellGuard2| P00Data ,ﬂ
INsme ]Da‘la Type ~
_F'] CellGuard2:| PtO0Data BOOL
-ﬂ - CellGuard2:| PtO1 Data BOOL
-ﬂ —CellGuard2:| Pt02Data BOOL b
-11 . CellGuard2:1. PtO3Data BOOL
_F] ‘ CellGuard2:| Pt04Data BOOL
_ﬂ } CellGuard2:| PIoSData BOOL
-F] ‘ CellGuard2:| PtOBData BOOL
Sa _P“ ‘ CellGuardel.PlDI.’Da‘ka BOOL >
on a Guard s BOOI
Jame:O.PI0 | Controller Standard
nels will ne
[ Program S afety
ITACTOR.C
—————— Show: Show All >>
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19. Double-click the Guard I/O module output tags and browse to the Guard I/O module output tags assigned to the
safety output device controlled by this CROUT instruction.

Zonel_ROBOTCONTACTORO1  Zonel_ROBOTCONTACTOR O2 CeliGuard2:0 PtO0Data ‘
ks 1 o JE
J 0 JC | ‘

21
|-elGuard20 P01 Data |

| Name Data Type |De, | A
f] CelGuard2.0 PiD1Data BOOL |
-!‘] CellGuard2:0 Pi02Data BOOL
-Pj CellGuard2:0 Pt03Data BOOL
CellGuard2:0 Pt04Data BOOL
-
'1 CellGuard2:0 Pt0SData BOOL
- v
Contioller
e T

20. Ifyour zone has multiple output devices requiring separate safety output instructions, then see Appendix B for an
example of how to modify the output logic.

Add Safety Input and Safety Output Device Logic for Each Safety Zone

Repeat the Import Your Safety Input Device Logic and Import Your Safety Output Device Logic steps on pages 56...66
for each zone listed on your Safety Zone Configuration worksheet from Chapter 2.

See Appendix A for the completed input and output logic for the Robot_Cell Application example used in this toolkit.

Adding Your Faceplate Logic

The toolkit features three pre-configured faceplates.

o The digital Guard I/O module faceplate lets you view the status of the safety circuits and logic, and provides
diagnostics for safety demands and faults. You will need to add one Guard I/O Add-On Instruction (AOI) for
each digital I/O module in your zone.

e The Guard I/O Analog module faceplate lets you view the status of the analog safety circuits and logic, and
provides diagnostics for safety demands and faults. You will need to add one Guard I/O Analog AOI and one
Guard I/O Analog AOI Safety for each analog module in your zone.

e The safety instruction faceplate lets you monitor the status and diagnostic information of a safety instruction. To
use the safety instruction faceplate, you must first import the required user-defined data type and create a tag using
that data type.
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Faceplate Logic for Safety Instruction Faceplates

Import User-defined Data Type for Safety Instruction Faceplates

Follow these steps to import the required user-defined data type.

1. Under Data Types in RSLogix 5000 software, right-click User-Defined and choose Import Data Type.

# [ Controller Robot_Cell
(] Tasks
+-(C] Motion Groups

(3 Add-On Instructions
= &3] Data Types

w O strings | (i New Data Type...

Gy Add-On{™ fmport Data Type... ]
[+ E_% PredefiA \

2. Browse to the Safety Instruction Faceplate files in the toolkit and open the ME_Safety_Faceplate_Files folder.

If the toolkit has been loaded onto your personal computer, the hard drive path is
C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\Safety Instruction Faceplate Files
\ME_Safetylnstruction_Faceplate_Files

3. Select the Safetylnstruction_FaceplateAnimation_UDT file and click Import.

Import Data Type @

Look jn | (3 ME_Safelyinstuction_Faceplate_Fies - e @&k E-

My Recent
Documents

)

File name: ISalel_vlnstluctim_FaceplakaAni'nalian_UDT LE j Impoit...

My Computer  Files of type: I J Cancel
- Files containing: |55 Data T - Hel
‘Q les containing [ﬂ ata Type _J elp
0= = ]
My Network
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4. On the Import Configuration dialog box, click OK.

M Import Configuration E]
Find: l _v_] 9 @'I Find/Replace...
Find Within: Final Name
Import Content:
&l Data Types Configure Data Type Propeities
i Import Name: Safetplnstruction_FaceplateAnimation_LIDT
B Enors/wWamings
Operation: lClute ~|0
Final Name: ISa[ely\nslludinn_FacaplaﬂeAnimalinr j Propetties...
Description:
< >
0K | Camcd | Hep |
Ready

The SafetyInstruction_FaceplateAnimation_UDT appears in your project’s User-Defined data type folder.

+-[2J Controller Robot_Cell
- (20 Tasks
+)-[(2) Motion Groups

(3 Add-On Instructions
=-&3 Data Types

= €8] User-Defined

SafetyInstruction_FaceplateAnimation_UDT

Create Faceplate Animation Tags for Safety Instruction Faceplates

When you create an HMI safety instruction faceplate that corresponds to a safety instruction, you also need to create a
tag that stores the animation information for that faceplate. This tag will have the same data type you imported in the last
section. Follow these steps to create an animation tag.

1. Expand your controller folder.

2. Right-click Controller Tags and choose New Tag.
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3. In the New Tag dialog box, type the tag name based on the safety instruction you will be monitoring.

TR 2

-

Usage: <nomal> v
Alias For: )

Data Type: Safe*ylnstmctton_FaceplateMimé E:B

Scope: §aRobot_Cel i

4. Choose the Safetylnstruction_FaceplateAnimation_UDT Data Type.

The Class for these tags must be Standard. You will create a faceplate animation tag for every safety instruction you
wish to monitor.

Faceplate Logic for Digital Guard I/0 Faceplates

Import Add-On Instruction for Digital Guard I/0 Faceplate

Follow these steps to load the Add-On Instruction logic that will let you use these digital Guard I/O faceplates.

1. Inyour RSLogix 5000 application file, right-click Add-On Instructions and choose Import Add-On Instruction.

¥a RSLogix 5000 - Robot_Cell in SafetyApplicationExample.ACD

File Edit View Search Logic Communications Tools Window Help

aled| 8| |5 ] of]

IDEfI'me j INoches :I ot Palh:[
No Edits | |Forces Disabled | 204

Path:™ <none>

I+

[+

:, {1 Controller Robot_Cell
# &5 Tasks
| # &5 Motion Groups
(3 Ungrouped Axes
=
= &5 Data Types (& New Add-On Instruction...
& % gtsreh:;[:efmed | Import Add-On Instruction...
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2. Browse to the ME Faceplate Files folder within the Guard I/O and SmartGuard Faceplate Files directory in the

toolkit.

If the toolkit has been loaded onto your personal computer, the hard drive path is
C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\Guard IO and SmartGuard Faceplate Files\

ME Faceplate Files.

3. Choose the GuardIO_AOI file and click Import.

r
ﬂ Import Add-On Instruction

Lookin: |, ME Faceplate Files

{2l ENIP_SmartGuard_AOLL5X
ENIP_SmartGuard_AOI_Map.L5X

) ENIP_SmartGuard_AOI_Map_2.L5X

il GuardlO_Analog AOLLSX 1
Bt GuardlO_Analog_AOI_Safety.L5X
GuardlO_Analog_AOI_Tach_Map.L5X

=%
Recent Places

Desktop

GuardlO_AOLLSX

R 5] GuardlO_AOQI_Map.L5X

EJ -] GuardlO_AOI_Map_2.L5X
Libraries B SmartGuard_AQI_Map.L5X

A
Computer File name: GuardiO_Analog_AOI

‘ “i Files of type: RSLogix 5000 XML Files (*.L5X
Netre & Files containing: (3] Add-On Instuction

Intg: [E] Add-On Instructions

- 0d > E

|8

#al RSLogix 5000 - Robot_Cell in SafetyApp

File Edit View Search Logic Communications

2/l &) (88 |
IUfﬂine _vJ |No Forces _VJ
INo Edits j IFo:ces Disabled j
Path:™ <none>

+ [ Controller Robot_Cell
+-(E3 Tasks
+

abed LEIS w

- (2] Motion Groups
=1 £5] Add-On Instructions
SR | GuardIO_AOI
/] Parameters and Local Tags
% Logic
+ (] Data Types
(23 Trends
+- [ 1f0 Configuration

The Guard I/O Add-On Instruction appears in your project’s Add-On Instruction folder.

Create Controller Tags for Digital Guard 1/0

Faceplate

Prior to creating an instance of the digital GuardIO_AOI, you must create tags within the controller application. You
need to add these six tags for each of your digital Guard I/O modules, which you listed in your Safety Zone

Configuration worksheet from Chapter 2.

Table 7 - Guard I/0 Module Tags

Tag Name Data Type Tag Scope
[ModuleName] _MSG1 Message Controller
[ModuleName]_MSG2 Message Controller
[ModuleName]_ExtendedData DINT[2] Controller or program
[ModuleName]_InputData DINT[2] Controller or program
[ModuleName]_OutputData DINT Controller or program
[ModuleName]_ErrorCode DINT Controller or program
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Follow these steps to create a controller tag.

1. Expand your controller folder.

2. Right-click Controller Tags and choose New Tag.

¥a RSLogix 5000 - Robot_Cell in SafetyApplicationE

File Edit View Search Logic Communications Tools Wir

)

e

—

[ofine 7] [NoFaces  ~] PP
[No Edits >| |Forces Disabled || 3o;

Path:™ <none>

PECEREED

=1 &5 Controller Robot_Cell ]

Controller Tag

(3 Controller Faulllg New Tag... Chrl+w I
(] Power-Up Hant
(3 Tasks Monitor Tags
‘ {21 Motion Groups Edit Tags
#-71 Add-0On Instructior
3. In the New Tag dialog box, type the tag name, based on the Guard I/O Module Tags table on page 71 and enter
the ModuleName for the associated Guard I/O module found on the Safety Zone Configuration worksheet you
completed in Chapter 2.

Name: [Robot_Cell_IB16_MSGT oK

atied LEIS w

#

Description: Cancel

Help

di:

Usage: | normal ;]

Type:
Alias For: |

Data Type: IMESSAGE

El
Scope: | #Robot_Cel |
|
=

Class: | Standard

Style: I
™ Dpen MESSAGE Configuration

4. Choose the appropriate data type and scope for each tag based on the Guard I/O Module Tags table on page 71.

The Class for these tags must be Standard.
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5. Click OK to complete the controller tag assignment.

The tags shown here represent a set of tags for a module named CellGuard1.

Name

# Controller Tags - Robot_Cell{controller)

Scope: | §gRobot_Cell v Show.. | STRING, STRING_12, STRING_24, ALARM, ALARM_DIGITAL, AXIS_CONSUMED, AXIS_C

(4] » |\ Moni

||+ CelGuaid_MsG1
||+ CelGuard1_MSG2

[ |Aias Fot| Base Tag| Data Type | Class I Style ;l
. +-CellGuard1_ErroiCode DINT |Standard Decimal __|
- + -CellGuard1_ExtendedD ata DINT[2] |Standard Decimal
- + CellGuard]_InputData DINT[2] |Standard Decimal
MESSAGE |Standard
MESSAGE |Standard
. + CellGuatd]_DutputData DINT |Standard Decimal «
<1 tor Tags \Edit Tags / K 4&,‘!

Create Guardl0_AOI Instances in Standard Program Routines for Each Digital Guard 1/0 Faceplate

You must create a GuardIO_AOI instance for each Guard I/O module in your application.

1. Open the intended standard program routine and add a rung.

2. Select the GuardIO_AOI from the Add-On Instructions tab.

I Guar
dio

“A Add-0

Gua

{ Alarms £
rdIO_AQI v1.0
———GuardiO_AQI

GuardiO_A0I
Sts_SafetylnputData
Sts_SafetyinputStatus
Sts_SafetyinputLatch
Sts_SafetyOutputStatus
Sts_SafetyOutputReadback
Sts_TestOutputStatus
Sts_SafetyOutputData
Ref_MSG1

Ref_MSG2
Ref_ExtendedData
Ref_InputData
Ref_OutputData
Set_SafetylOModuleSelect

Ref_ErrorCode

... | HCSts_CmbdSafetylnputStatus >—

H(Sts_CmbdSafetyOutputStatus >—

Double-click the GuardlO_AOI tag name field.

4. Type the ModuleName of the first Guard I/O module from your Safety Module Configuration worksheet.

This example shows an Add-On Instruction named CellGuard1 that is associated with a Guard I/O module of the
same name.

GuardlO_AQI

®©@®®o®o®®o®® @0

Guardo_s0! || ISR
Sts_Safetylnpuibata
Sts_SafetyinputStatus
Sts_SafetylnputLatch
Sts_SafetyOutputStatus
Sts_SafetyOutputReadback
Sts_TestOutputStatus
Sts_SafetyOutputData

L
”
7
7
”
K
7

v | ] Sts_CmbdSafetyinputStatus —

(Sts_CmbdSafetyOutputStatus >—
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5. Right-click in the tag name field and choose New tag name, where tag name is the name you typed.

B MainProgram, - MainRoutine®

ity %558 & (e
e —GuardIO_AOI-—-———l A
0 e ) I
e GuardiO_AOI — i '
: Sts_SafetylnputData 77 New "CellGuard1 Chrl+W
e Sts_SafetylnputStatus 7
e Sts_SafetylnputLatch 27 ‘}ﬁ Cut Instruction Chrl+¥%
e Sts_SafetyOutputStatus 7 c . 1+
e Sts SafetvOutnutReadback 7 % Sopy Tetrietion s

6. In the New Tag dialog box, verify that your settings match what is shown below.

Change where needed to match.

Name: ICeIlG wardi 0K

Description: Cancel

Help

4

Usage: [ <normat: |

Type:
Alias For: I

Data Type: lGuardIU_AUl

4
Scope: | §ORobot_Cel |
El
=

Class: I Standard

Style: I
m Open Configuration

7. Click OK.
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8. Assign the remaining required tags you defined from the Guard I/O Module Tags table on page 71.

[E] MainProgram - MainRoutine*

£

&

e uardio_AOl
0 e )
e GuardlO_AOI CellGuardt J {Sts_CmbdSafetylnputStatus >—
e Sts_SafetyinputData o€
e Sts_SafetylnputStatus D& [ {Sts_CmbdSafetyOutputStatus >—
e Sts_SafetylnputLatch e
e Sts_SafetyOutputStatus e
e Sts_SafetyOutputReadback D&
e Sts_TestOutpuiStatus De
e Sts_SafetyOutputData D&
e Ref_MSG1 CellGuard! _MSG1 | ...
e Ref_MSG2 CellGuard!_MSG2 | ...
e Ref_ExtendedData CeliGuardl_ExtendedData
e Ref_InputData CeliGuard1_InputData
e Ref_OutputData CellGuard! _OutputData
e Set_SafetylOModuleSelect 7
e hracd
e Ref_ErrorCode “CellGuarm_ErrorCode L]
e
e ]Name IDala Type A
+| CeliGuardt:1 ABATHES_IE
(End) ) [ CellGuardt:0 ABATHES_E
f]  CeliGuardi_ErrorCode | DINT
f] = CellGuardt_ExtendedData DINT[2]
ﬂ + CeliGuardi _nputData DINT[2]
, | MainRoutine* [ Contdlex silondac
dacerovan S Pogan Safely
Show: Show All »

9. Double-click each Ref_7zg and click the pull-down arrow to browse to and select the appropriate controller tags,

10.

which you created in the Create Controller Tags for Digital Guard I/O Faceplate section of this chapter.

Double-click the Sez_SafetyIOModuleSelect field and type in the value that matches your module catalog number,

as shown in this table.

Table 8 - Set Safety 1/0 Module Type

Set_SafetylOModuleSelect Value

Guard 1/0 Module Catalog Number

1791DS-IB8X0B8

1791DS-1B12

1791DS-1B4X0W4

1791DS-IB8X0BV4

1791DS-1B16

1732DS-IB8X0BV4

1732DS-1B8

1791ES-1B8X0BV4

V| w| Nl |l w| | —

1791ES-1B16

—_
o

1734-0B8S

_
s

1734-1B8S

—_
N

1752-124BBB
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11. Insert a rungbefore the GuardIO_AOI rung.

& CutRung Cr4x ———GuardiO_aAQl——————————————

By CopyRung Ctrl+C CellGuardi | .. | {-(Sts_CmbdSafetyinpuStatus >—
@B Ppaste Chrl+v putData 0«
putStatus D& [(Sts_CmbdSafetyOutputStatus —
} | putlatch 0«
Delete Rung - ItputStatus 0«
Add Rung Chrl+R ltputReadback ix3
Edit Ry Enter utStatus 0«
g putData 0e
Edit Rung Comment Ctrl4+D CellGuardi _MSG1 |..
Import Rung, CellGuardl _MSG2 | ...
| ata CellGuard1 _ExtendedData
Export Rung... a CellGuardi _InputData
— ata CellGuardi_OutputData
Accept Pending Rung Edts o CellGuard1_ErrarGode

12. Right-click the rung and choose Import Rung.
13. Browse to the ME Faceplate files folder within the Guard I/O and SmartGuard Faceplate Files toolkit directory.

Import Rungs ] i]

Laok in: ]UME Faceplate Files j O o

h - ENIP_SmartGuard, AOL Map. LS|
& 4] ENIP_SmartGuard_AOI_Map_2.L5X
GEEEEN () GuardlO_AOI_Map.LSx
DEEIIEERY () GuardIo_AOI_Map_2.L5X

@ ] SmartGuard_AOI_Map.L5X

Desktop

4

My Documents

‘il[ File name: I

-
UAELETE Fiosofype:  [RSLogin SO00ML Files [\L5Y)
.ﬁ Files containing: p-| Rungs
-
My Network Into: [& MainRoutine (MainProgram)

Places
™ Dyverwite Selected Rungs

Ll Ll L L«
E| :

VA

If the toolkit has been loaded onto your personal computer, the hard drive path is
C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\Guard IO and SmartGuard Faceplate Files\
ME Faceplate Files.

14. Select the GuardIO_AOI_Map file and click Import.
15. Click the ModuleName:I field.
16. Click the pull-down arrow to browse to your first Guard I/O module.
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17. Double-click the module’s input tag.

Import Configuration

Tags |
| Name | Alias For | Data Type | Description | Operation |
X _ﬂ IModuleN ame:| = AB:1791E5_IB Discard
(2 | [Name [ostaType | |Discad
ek § & Celuardi Guardo_ACH Use Existing
BN [+ CetGuardl 1 AE1791ES | Use Existing
-
u CeliGuard1_ErrorCode DINT
f] o+ CelGuardt_ExtendedData DINT[2] @
Controller Standard
Program Safety
Show: Show All » |
I UK 1 Cancel | Help l

18. Click the ModuleName:O field.

19. Click the pull-down arrow to browse to your first Guard I/O module.

20. Double-click the module’s output tag.

Import Configuration @
Tags |
| Name | Alias For | Data Type | Description | Operation |
rS _ﬂ CellGuard1:] AB:1791ES_IB Discard
ES _ﬂ M oduleN ame: 0 j AB:1791ES_IB Discard
| 0 [rame [ostatyoe & Use Existing
) i f [+ CelGuard! Guardio_ACI Use Existing
-q 4| CellGuardi:l AB17TSIES_E
[ CeliGuardt 0 EB1791ES ]
ﬂ + CellGuard _ExtencledData DINT[2] @
Controller Standard
Program Safety
Show: Show All

2 cacel | Hep |

21. Type the ModuleName of the first Guard I/O module listed in your Safety Zone Configuration worksheet into
both the ModuleName_InputData and ModuleName_OutputData tags.

Import Configuration @
Tags |
| Name & | Alias For |DataType | Description | Dperation |
X|8  CelGuadti AB:1791ES_IB Discard
%] CelGuadio . AB:1791ES_IB Discard
Y ﬂ EEERENENE_InputD ata ;l 'DINT Use Existing
o ﬂ | ModuleMName_OutputData DINT Use Existing
oK I Cancel Help
-

22. Click OK to complete the import.
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23. Ifthe import was successful, the Guard_AOI mapping and Guard_AOI rungs should appear without errors
similar to the example shown here.

OP OP.
0 Copy File Copy File —_—
Source CellGuardt:| Source CellGuard1:0
Dest CellGuard!_InputData(0] Dest CellGuard!_OutputData
Length 2 Length 1
uardiO_AQl
1 —

GuardlO_a0! CellGuard! 7i H(Sts_CmbdSafetyinputStatus >—

Sts_SafetyinputData D&

Sts_SafetylnputStatus 0€ (Sts_CmbdSafetyOutputStatus >—

Sts_SafetyinputLatch D&

Sts_SafetyOutputStatus D&

Ste_SafetyOutputReadback D&

Sts_TestOutputStatus D&

Sts_SafetyOutputData e

Ref_MSG1 CellGuardi_MSG1 | ... |

Ref_MSG2 CellGuardl_MSG2 | ... |

Ref_ExtendedData CellGuard! _ExtendedData

Ret_InputData CellGuard! _inputData

Ref_OutputData CellGuard1 _OutputData

Set_SafetylOModuleSelect 5

Ref_ErrorCode CellGuard!_ErrorCode

The example illustrates the GuardIO_AOI instance and mapping logic for a module named CellGuard1.

24. Repeat the Create GuardIO_AOI Instances in Standard Program Routines for Each Digital Guard I/O Faceplate
steps 1...23, on pages 73...78, for each of the Guard I/O modules you wish to use with the pre-configured faceplate.

Configure Guard 1/0 Module Add-On Instruction Message Instructions for each Digital Guard 1/0 Faceplate

For each of your module Add-On Instructions, configure the MSG_1 instruction to return status information from the
I/O module and the MSG_2 instruction to return specific error status from a failed I/O point.

1. To configure MSG_1, click the message instruction dialog button.

—————————Guardi0_AQI
1
GuardiQ_AQ0! CellGuard1 ;_] H{Sts_CmbdSafetylnputStatus >—
Sts_SafetylnputDsta 0+«
Sts_SafetylnputStatus D€ [Sts_CmbdSafetyOutputStatus >—
Sts_SafetylnputLatch 0«
Sts_SafetyOutputStatus 0«
Sts_SafetyOutputReadback 0«
Sts_TestOutputStatus 0«
Sts_SafetyOutputData D&
Ref_MSG1 CellGuard]_MSG1 Q
Ref_MSG2 CellGuarc _MSG2 779
Ref_ExtendedData CellGuard! _ExtendedData
Ref_lnputData CeliGuard! _npuiData
Ref_OulpuiData CellGuard! _OupudData
Set_SafetylOModuleSelect 9
Ref_ErrorCode CellGuard! _ErrorCode

78
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2. Set the Destination as the ExtendedData tag you created for your I/O module.

Message Configuration - CellGuard1_MSG1 @

——GuardlO_AQl
Configuration® | C icati T )
| Commuricaion]| Tag | CellGuardt [ |HCSts_C
Message Type: ICIF' Generic _:_] :gl:taus g : Lests C
tLatch 0e
Service T : > utStatus 0«
Ty IGel Attribute Single L] | _I e B4
ince Lengt 0 3: Status O«
Service . hutData O«
Code: Ie (Hex) Class: |4 Hex)  pyegtination |CeTIGuard1_Exiendet j CellGuardl _MSG1 ...
Instance: |869 Attribute:| 3 [Hex) lm = IDala;v-p.e v
§ & CellGuardi GuardiO_A0
CellGuard1_ErrorCode DINT B
ﬂ + CellGuard1 _ExtendedData DINT[2]
QO Enable O EnableWaiing O Statt QO Done Do fJ [ CeliGuardl_InputData DINT(2)
ﬂ + CellGuardl _MSG1 MESSAGE
O Enor Code: Extended Ernor Code: [~ 1= v
Enor Path: [ o o [ Sendad
Emor Text:
0K C. |
| corcel | — Show: Show Al 5 |
WL
3. Configure the Service Type as Get Attribute Single, which results in a Service Code of ‘¢,
4. Fillin the Class, Instance, and Attribute fields using this table.
Table 9 - Guard I/0 Module Configuration Data
Guard 1/0 Module Class Instance Attribute
1791DS-IB8X0B8 4 803 3
1791DS-1B12 4 786 3
1791DS-1B4X0W4 4 819 3
1791DS-IB8X0BV4 4 884 3
1791DS-IB16 4 869 3
1732DS-1B8X0BV4 4 884 3
1732DS-1B8 4 868 3
1791ES-1B8X0BV4 4 884 3
1791ES-IB16 4 869 3
1734-0B8S 4 1028 3
1734-1B8S 4 868 3
1752-124BBB 39 1 6e
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5. To access Message communication, select the Communication tab on the Message Configuration dialog box.

6. Set the Message Path by clicking Browse and choosing the intended Guard I/O module from the I/O

Configuration tree.

Message Configuration - CellGuard1_MSG1

Configuiation”  Communicalion | Tag |

Path: |
ALl M Message Path Browser
G CP Cr hann
o~ CIPwit et | Path [CelGuardt
ouce Safety_Block_|0, 2,10.10.10.2
I~ Connected

=141 1/0 Conlfiguration ~
(= B9 1756 Backplane, 1756-A10
%9 [0]1756:L625 Robot_Cell
] [1] 1756-LSP Robot_CeltPaitner
= B [2]1756-ENBT/A Salety_Block_I0

© Enable O Enable Wailing

Q Enor Cov Extend| = &5 Ethemet
Error Path: f] 1756-ENBT/A Safety_Block_I0
Error Text: [/l 1791E51816/A CellGuard1

l 1791ES-1BE<0BV4/A CellGuard2
= ) [3]1756-DNB DeviceNet_CAT4
=1 #= DeviceNet b

0K Cancel |  Hep |

7. Click OK to accept the message path.
8. Click OK on the Message Configuration dialog box to accept the MSG1 configuration.

9. To configure the MSG_2 instruction, click the message instruction dialog button for MSG_2.

—————————————GuardiO_AOl
1
GuardiO_AQOI CellGuard1 J —(Sls_CmdeafayInputSldus}—
Sts_SafetylnputData O«
Sts_SafetylnputStatus 0« |<Sts_CmbdSafelyOutputStatus }—
Sts_SafetylnputLatch 0«
Sts_SafetyOutputStatus 0
Sts_SafetyOutputReadback 0«
Sts_TestOutputStatus 0«
Sis_SafelyOutpulData De
Ref_MSG1 CellGuardi _MSG1 ...
Ref_MSG2 CellGuardi_MSG2
Ref_ExtendedData CellGuard1 _ExtendecData
Ref_InputData CellGuard1 _InputData
Ref_OutputData CellGuardl_OutputData
Set_SafetylOModuleSelect 9
Ref_ErrorCode CeliGuard1_ErrorCode
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10.

11.
12.

13.

14.

15.
16.

Set the Destination as the ErrorCode tag you created for your I/O module.

Message Configuration - CellGuard1_MSG2

CellGuard! [ ... |H(Sts_Crr

Configuration” | Communication| Tag | a o
atus 0e [(Sts Crm
Message Type: [CIP Generic ;] ch Oe
btatus 0e
) - Readback 0e
?;L\:c 2 |Gel Attribute Single LI source Element v ] us De
; 5 Data o€
e Source Lenate.  [g = [Byes) CeliGuard_MSG1 | :l
Code: € il s |3d (Hex] b estination ‘ellGuard1_EnorCode ;I ¢ m;ﬁ‘iﬁ:‘&:‘gﬁ: =

Instance: II— Alt(ibuteclse— (Hex) TName Toata Tyoe V]
ﬂ [+ CeliGuard1 GuardlO_AOI
o CellGuardi_ErrorCode ~[DINT

ﬂ [+ CellGuard1 _ExtendedData DINT[2)
3
g

O Enable O Enable Wailing O Stait © Done Dol f] [# CellGuardi _lnputData DINT[2)
[+ CellGuardi_MSG1 MESSAGE

O Enor Code: Extended Error Code: | | ~ v

Error Path:

Error Text:

ok | Concel I—Show:ShowAl > |

Configure the Service Type as Get Attribute Single, which results in a Service Code of ¢’
Fill in the Class, Instance, and Attribute fields to match what is shown in the above example.

Logic within the GuardIO_AOI modifies the Class, Instance, and Attribute, depending upon the module selected
and which Guard I/O point faults.

To access Message communication, select the Communication tab on the Message Configuration dialog box.

Message Configuration - CellGuard1_MSG2

Configuiation”  Commurication | Tag |

Path; |
R R sl M Message Path Browser
¢ CIP ¢ DH+ Channel
¢ CIP with | Path [CelGuardt
(e Safety_Block_I0, 2,10.10.10.2
I [Carnected =1-&5 140 Configuration A
= B3 1756 Backplane, 1756-410
ﬁ [0] 1756-L625 Robot_Cell
> = 8 [1]1756.LSP Robol_CeltPaitner
T ) = f] [2)1756ENBT /A Safety_Block_I0
QD Enor Con Extend|| = &5 Ethemet
Enor Path: E 1756-ENBT /4 Safety_Block_|0
Enror Text: ' 1791ES-1B16/A CellGuardl
! 1791ES-1BEX0BV4/4 CellGuard2
= fJ [3]1756:DNB DeviceNet_CAT4
- %= DeviceNet b
0K | Cocel | Hep |
4

Set the Message Path by clicking Browse and choosing the intended Guard I/O module from the I/O

Configuration tree.
Click OK to accept the message path.
Click OK on the Message Configuration dialog box to accept the MSG2 configuration.
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Refer to these manuals for additional diagnostic information that is available from Guard I/O Modules:
e Guard I/O DeviceNet Safety Modules User Manual, publication 1791DS-UMO001

e Guard I/O EtherNet/IP Safety Modules User Manual, publication 1791ES-UMO001

e POINT Guard I/O Safety Modules User Manual, publication 1734-UMO013

17. Repeat the Configure Guard I/O Module Add-On Instruction Message Instructions for each Digital Guard I/O
Faceplate steps 1...16, on pages 78...81 for each of the GuardIO_AOI instructions in your application.

See Appendix A for the completed faceplate logic for the Robot Cell Module and Safety Zone Configuration used in this
toolkit.

Faceplate Logic for Analog Guard I/0 Faceplates

Import Add-On Instructions for Analog Guard I/0 Faceplates

1. Inyour RSLogix 5000 application file, right-click Add-On Instructions and choose Import Add-On Instruction.
#: RSLogix 5000 - Robot_Cell in SafetyApplicationExample.ACD

File Edit WYiew Search Logic Communications Tools Window Help

Bl@d & &|=le o

|foline j |N0 Forces j % - F'ath:[
|NOEdits j |F0rcesDisabIed j Ea

Path™ <none:

H +-5 Contraller Robot_Cell
+-55] Tasks
+-5] Maotion Groups
3 Ungrouped Axes
BN 5, ld-0n Instructions
-1 Data Types (2 MNew Add-On Instruction...
Cﬂ’ Usgr-DeFlned | Import Add-On Instruction. .. |
+ % Strings

2. Browse to the ME Faceplate Files folder within the Guard I/O and SmartGuard Faceplate Files directory in the
toolkit.

If the toolkit has been loaded onto your personal computer, the hard drive path is:
C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\Guard IO and SmartGuard Faceplate Files\ME
Faceplate Files.
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3. Choose the GuardlO_Analog_AOTI file and click Import.

The Guard I/O Add-On Instruction appears in your project’s Add-On Instruction folder.

ﬂ Import Add-On Instruction

Look in:

(B

b

Recent Places
Desktop

o

=

Libraries

A

Computer

@

Network

- ==

J. ME Faceplate Files - Q0 P E-
Name = Date modified Type
& ENIP_SmartGuard_AOLLSX 4/26/201011:13 AM  Logix Designer X.
ENIP_SmartGuard_AOI_Map.L5X 4/26/201011:13 AM  Logix Designer X.
[H) ENIP_SmartGuard_AOI_Map_2.L5X 4/26/201011:13 AM  Logix Designer X.
[ GuardlO_Analog AOLLSX 1/28/20133:56 PM__Logix Designer X. || ['Controller Organizer
2t GuardlO_Analog_AOI_Safety.L5X 1/28/20133:58 PM  Logix Designer X. .
Guard[O_AOi.I_Sg); s 4/14/2010 3:09 PM Lo:ix Desizner X. ' 5 Controller Pabety Moslogs pad feat
=) GuardIO_AOI Map.L5X 472172009956 AM  Logix Designer X. | (3 Tasks
[H) GuardIO_AOI_Map_2.L5X 4/21/20099:56 AM  Logix Designer X. |{| § (- [Z31 Motion Groups
[H) SmartGuard_AOI_Map.L5X 7/1/2010 3:57 PM Logix Designer X. i

4| 1

File name: GuardlO_Analog_AOI
Files of type: | RSLogix 5000 XML Files (*.L5X)
Files containing: IJ-E].;dEI-Dn Instruction

Into: ‘ (£ Add-On Instructions

=23 Add-On Instructions

& Parameters and Local Tags
& Logic
-3 Data Types
-3 Trends
-3 1O Configuration

4. To choose GuardIO_Analog_Safety_AOI file, follow steps 1 through 3 and click Import.

The Guard I/O Analog Add-On Instruction should also appear in your project’s Add-On Instruction folder.

Files containing: lE_.:ﬂ}!t-:l-Dn I-nslluc!ion

Inta: ‘ (£ Add-On Instructions

Controller Organizer

[ (& Import Add-On Instruction - —— . g
" A S -
Lookin: ME Faceplate Files - QdpE
= Name = Date modified Type
el & ENIP_SmartGuard_AOLLSX 4/26/201011:13 AM  Logix Designer X.
Recentiifaces ENIP_SmartGuard_AOI_Map.L5X 4/26/201011:13 AM  Logix Designer X.
-‘ [=) ENIP_SmartGuard_AOI_Map_2.L5X 4/26/201011:13 AM  Logix Designer X.
& GuardlO_Analog_AOLLSX 1/28/2013 3:58 PM  Logix Designer X. :
Desktop {&] GuardlO_Analog_AOI_Safety.L5X 1/28/2013 3:56 PM __ Logix Designer X,
S— & GuardlO_AOLLSX 4/14/2010 3:09 PM  Logix Designer X.
dﬁ GuardlO_AOI_Map.L5X 4/21/20099:56 AM  Logix Designer X. f
Libraries GuardlO_AQI_Map_2.L5X 4/21/20099:56 AM  Logix Designer X.
[H) SmartGuard_AOI_Map.L5X 7/1/2010 3:57 PM Logix Designer X.
iy | |
Computer < ] J L
@ File name: GuardlO_Analog_AQI Safety A
Networe  Fsofme  [RSLogx 5000 XML Fles L5 .

@-3 Controller Safety_AnalogPoint_Test
@ Tasks
@3 Motion Groups
=-£3 Add-On Instructions
=3 GuardlO_Analog_AOI
. -[B) Parameters and Local Tags
@ Logic
7] Parameters and Local Tags
... Logic
@3 Data Types
- Trends
-3 10 Configuration
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Create a GuardlO_Analog_AOI Instance in a Standard Program Routine

You must create a Standard GuardIO_Analog_AOI instance for each Guard I/O module in your application.

1. Open the intended standard program routine and add a rung.
2. Select the GuardIO_Analog AOI from the Add-On Instructions tab.

Guar | Guar »
dl0 dio

A\ Add-On (" Alarms £ Bt £ Timer/Counter £
-4 GuardlO_Analog_AOQIv1.0 3
5 5 GuardlO_Analog_AQ——

GuardIi0_Analog_AOI 7 =) —

3. Double-click the GuardIO_Analog_AOI tag name field.

GuardIO_Analog_AO———

GuardiO_analog_AOI &=

@ @® ® @ @

(End)

4. Type the ModuleName of the first Analog Guard I/O module from your Safety Module Configuration

worksheet.

This example shows an Add-On Instruction named E_IE4S that is associated with a Analog Guard I/O module of
the same name.

5. Right-click in the tag name field and choose New tag name, where tag name is the name you typed.

—GuardlO_Analog_AQF——

GuardIO_Analog_AOI =)

| New"EJF4S" Ctrl+W
&  CutInstruction Ctrl+X
Copy Instruction Ctrl+C
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6. In the New Tag dialog box, verify that your settings match what is shown below.

Change where needed to match.

[ New Tag M1
Hame: EE | Create | v
Description: R Cancel ]

=

Usage: | <normaly v J
Type: Base v \tgonneclion,,l J
Alias For: 2 ‘
DataType:  GuardlO_Analog_A0I [Z]
Scope: EM;;P_IOE _v
Class: ;Standard v|
Eemal  [Read/Wiite =
Style: -
[C] Constant
|| Open Configuration

7. Click OK.

8. Repeat steps 1...6 for each safety analog module in your system.

Create a Guardl0_Analog_AOI_Safety Instance in a Safety Program Routine

You must also create a GuardIO_Analog_AOI_Safety instance for each Guard I/O module in your application.

1. Open the intended Safety program routine and add a rung. This will most likely be the program routine for the

safety zone that this module will be used for.

2. Select the GuardlO_Analog_Safety_AOI from the Add-On Instructions tab.

H, o, k=i,

Favorites

Guar
di0 4

>

Add-Q

B SafetyProgram - Z| |

i

< & E&
Hy B G

a -

= Module

ChO_Used

(End)

Ch1_Used
Ch2_Used

Ch3 Used

ec/Connter £

in £ Safety { At 4 Tim
GuardIO_Analog_AOI_Safe
GuardlO_Analog_AOI_Safety—

ty v1.0

GuardiO_Analog_AOI_S...

? &
?
?
??
?
??
?
??
?
??

Ll
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3. Double-click the GuardIO_Analog_AOI_Safety tag name field.

-GuardlO_Analog_AOI_Safety:
GuardlO_Analog_AOL S... T
Module :
Ch0_Used ?

??
Ch1_Used ?
??
Ch2_Used ?
7?
Ch3_Used ?
??

4. Type the ModuleName_S of the first Analog Guard I/O module from your Safety Module Configuration
worksheet.

This example shows an Add-On Instruction named E_IE4S_S that is associated with a Analog Guard I/O module
named E_IE4S.

5. Right-click in the tag name field and choose New tag name, where tag name is the name you typed.

GuardlO_Analog_AOI_Safe
GuardiQ_Analog_AOQI_S... E_E4S_S ()
M ]
C“ New Tag...

ol & CutInstruction
Copy Instruction

c
2 Paste

&
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6. In the New Tag dialog box, verify that your settings match what is shown below.

Change where needed to match.

I

New Tag ,

Name: EESS 3| de |~

S
Description: [~

Usage: <normal> >l
Type: Base v | | Connection...
Alias For: v

DataType:  GuardiD_Analog_A0I_Safety E]

Scope: ﬁ] SAT_Analog_Update_Test v
Class: [Safew v]
External :
Fe [HeadMnle v ]
Style: =
(] Constant
Dpen Configuration
= 4
7. Click OK.

8. Assign the Safety Analog Input Module’s input tag to the Safety Analog GuardlO_AOI Module field.

GuardlO_Analog_AOI_Safety

GuardlO_Analog_AQl S... E_[E4S_S ll
ALLUTCEFnet Adapter:1:) -

rhn llec
Y. Enfsr A - v Show AB:1734_IE453:1:0
Name =] I Data Type lDescription
8] .+ Enet_Adapter:1:l AB:1734_[E4S3:10

The Module assignment in this example is Enet_Adapter:1:I which is the input tag of the IE4S module in slot 1 of
the Point I/O chassis.
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9. Double click each of the Chx_User tags and enter value of 1 if the channel on the module is being used or a value

of 0 if the channel is not used.

GuardlO_Analeg_AO|_Safety
GuardlO_Analog_AOI_S... E_[E45_S
Module Enet_Adapter:1:l
Cho_Used | [] v
Ch1_Used ?

??
Ch2_Used ?
??
Ch3_Used 7
??

The channel assignment in this example show channels 0, 1, and 2 being used and channel 3 not used.

———GuardlO_Analog_AOIl_Safety———
GuardlO_Analog_AOL S... E_E4S_S ()
Module Enet_Adapter:1:|
Ch0_Used 1
Ch1_Used 1
Ch2_Used 1
Ch3_Used 0
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Map Standard Tachometer Reset Tags to Safety Reset Tags

If any of your analog inputs are tachometers then you need to map the associated ModuleName.Cmd_ChxTachReset and
ModuleName_Cmd_ChxFreqUnder1Hz standard tags to their corresponding ModuleName_ChxHMITachReset and

ModuleName_ChxFreqUnder1Hz safety tags.

1. Select the Analog GuardIO_AOT instance rung in your Standard Task for the safety analog module that includes a
tachometer input.

2. Right-click your Analog GuardIO_AOI instance rung and chose Import Rung.

(End)

* Cut Rung Ctrl+ X q—GuurdD_Analog_AOl—_
By CopyRung Ctrl=C GuardiO_Analog_AOl E_E4S (&)
2 Paste Ctrl+V
Delete Rung Del
Add Rung Ctrl+R
Edit Rung Enter
Edit Rung Cemment Ctrl+D
[ Import Rungs...
Export Rungs...

3. Browse to the ME Faceplate files folder within the Guard I/O and SmartGuard Faceplate Files toolkit directory.

If the toolkit has been loaded onto your personal computer, the hard drive path is:
C:\\ProgramFiles\RA_Simplification\SafetyGuardLogix\Files\Guard IO and SmartGuard Faceplate Files\ME
Faceplate Files.

4. Select the GuardIO_Analog AOI_Tach_Map file and click Import.

Look in:

rfl.‘ z
~p

Recent Places

|
Desktop

e

Libraries

iy

Computer

Network

i Import Rungs _A _‘rA - e 42- - E

J. ME Faceplate Files - 02 E-

ENIP_SmartGuard_AOLLSX

[=) ENIP_SmartGuard_AOI_Map.L5X
[5) ENIP_SmartGuard_AOI_Map_2.L5X
GuardlO_Analog_AOLL5X

ﬂ GuardlO_Analog_AOI_Safety.L5X

GuardlO_AOLL5X

|5 GuardlO_AOI_Map.L5X

[-) GuardIO_AOI_Map_2.L5X
[F) SmartGuard_AOL Map.L5X

Fie pame: GuardIO_Analog_AO!_Tach_Map -
Files of type: RSLogix 5000 XML Files (~L5%) -] [ Cancel ]
Files containing:  |b=| Rungs _T] Help

Intg: | EMainRoutine (MainProgram] -

Oyenwiite Selected Rungs

The import configuration dialog appears.
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5. Select Tags from Import Content Tree.

11 Import Configuration - "t =)
- —
&5 fod ML
Find Withiri. Final Name
Import Content
I Canfigure Tag References ]
ine (Rungs) Import Narne: 5| Final Name AEE
aall i ModueMame 1 | ModuieName =
Ay N ModuleName_Ct Map |1 | ModuleName_ChxFreqUnderiHz_Map =
A7y Add-On Instruction; ModuleN ame_CheHMITachFieset_Map |1 | ModuleName_ChxHMIT achReset_Map =
& EworsAw/amings ModuleName_Crd_CheFreqUnderHz | | ModulsName. Crnd_ChiFreqUnderiHz -

“ |7 T |

DOne of mare tags in import content use a data type that already exists in project and is different,
£

be lost. Check to enswie tag data conveits as expected.

7 The esisting data type will be used. Data values for the tag will be converted if possible and some values may

One o1 more tags in this collection requires atlention,

ok [ conce ]

Help. ]

6. Select the first tag ModuleName within the Final Names column and click the arrow key to browse to the Analog

GuardIO_AOI instance tag.

For this example, the Analog GuardIO_AOI tag named E_IE4S was selected.

Conlfigure Tag References
Import Name 5] Final Name AEIE
8| ModuleName B ]| =4
|| 8] ModuleName ChiFreqlinderit ~ Show: Al Tags
| ModuleName_ChsHMITachRe:
ﬂ ModuleName_Cmd_ChxFreqUn IN'"“ ;IID'“TIN ID”(
E_IE4S GuardiO_Analog_AOI
S EESS GuardlO_Analog_AOI_Safety
b [+-Enet_Adapter:1:1 AB:1734_E453:10
_ﬂ [#]- Enet_Adapter:1:0 AB:1734_[E4S:0:0
_ﬂ [+]-Enet_Adapter:2:1 AB:1734_0B85_Safety3:L0

the Analog GuardlO_AOI tag name.

Select each of the remaining tags in the Final Names column and replace ModuleName text with the same name as

For this example, ModuleName was replaced with E_IE4S in each of the remaining tags.

Configure Tag References
Import Name IdL’ Final Name of
__E ModuleName ¥ E_IE4S
L5 ModuleName_ChxFieqUnderlHz_Map | | E_IE4S_ChFreqUnder1Hz_Map
_g ModuleName_ChxHMITachReset_Map |1 | E_IE4S_ChxHMIT achReset_Map
1 ModuleName_Cmd_ChxFreqUnderlHz |1 | BM[EE_Cmd_ChxFreqUnderlHz =
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8. Select each of the remaining tags in the Final Names column and replace Chx text with the tachometer channel
you are mapping.

For this example, Ch2 was entered to map the tachometer channel 2 tags of the analog input module.

Timpicoiquaony ST L = |
Xy mee - Ba
Find WWithin: Final Name

Import Content:

L8 MainT ask Tag Ref
o S v bgian, Impert Name T Final Home AEE
s MainRoutine (Rungs) |

1.3 References MaduleN ame 4 E_IEdS =

s Tags ModuleName_ChiFieqUnderlHz_Map |1 | E_IE4S_Ch2FrealinderHz Map e
i & Add0 ModuleName_ChsHMIT achRecel_Map |1 | E_IE4S_ChzHMIT achReset Map =

-8 EworsAutamings Moduleblame_Cmd_CheFreqUnderlHz |1 | E_IE4S_Cmd i¥FieqUnderlHz =E

| (

Ready

0K | [ Cancel |[ Heb |

9. Click OK to complete tachometer reset mapping tag rungs.

Two rungs appear just below the Analog GuardIO_AOI instance rung.

———GuardiO_Analeg_AQ———

E_E4s ()

GuardlO_Analog_AOI

e E_IE4S_Ch2HNTachReset_Map
1 : '| 1 | '| >
e
E_E4S_Cmd_c_:12rFreqUnder1 Hz E_IE4S_Ch2FreqUnder1Hz_Map
2 a i { )

10. Double click the E_IE4S.Cmd_ChxTachReset tag on the XIC instruction of the first rung and click the drop
down arrow.
11. Browse to and select the Analog GuardlO_AOI’'s Cmd_ChxTachReset tag.

For this example, E_IE4S.Cmd_Ch2TachReset tag was selected, representing the reset tag that is assigned to the
faceplate tachometer reset button for channel 2.

———Guardi0_Analeg_AQ———

GuardiO_Analog_AOl E_E4S [

b E_IE4S.Cmd_Ch2TachReset E_E4S_Ch2HMTachReset_Map
R & = =1
* [ ¥ H ow: All Tags =
| Name :=[I Data Type + |reqUnder1Hz_Map
2 —[g [ E_E#S EnabeOut B00L - eo——
ﬂ ‘ E_[E4S.Set_FaceplateAnimation INT (o
B E_[E4S Sts_ProgramiModeEnabled  BOOL
(End) BE] E_E4S.Cmd_FauitReset BOOL
B -E_[E4S.Cmd_SafetyReset BooL
U E_[E45.Cmd_ChOTachReset BOOL
—E_[E4S.Cmd_Ch1TachReset BooL
—E_E4S.Cmd_Ch2TachReset BOOL
a |_E IE4S.Cmd Ch3TachReset BOOL Y
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The tachometer reset mapping rungs are now complete and your Analog GuardlO_AOI and mapping rungs
should look similar to the following rungs.

———GuardiO_Analeg_AQ———

GuardiO_Analog_AOI E_E4S [

E_IE45.Cmd_Ch2TachReset E_IE4S_Ch2HNMTachReset_Map
1 JE <>

E_IE4S_Cmd_Ch2FreqUnder1Hz E_IE4S_Ch2FreqUnderiHz_Map
2 J E {>

12. Choose Logic>Map Safety Tags to map the associated standard controller tachometer reset tags to the safety
tachometer reset tags.

£5 RSLogix 5000 - Robot_Cell in Safety_AnalogPoint_TestACD [
File Edit View Search [Logic| Communications Tools

2SR & xy e

Offline g. ER Monitor Tags

No Forces )v_} Fo Edit Tags

No Edits 5 | E |B, Produced Tags...

Safety Unlocked &\g Map PLC/SLC Messages...
5[ Controller Organizer I Map Safety Tags... ]

13. Select the standard tag name field and click the pull-down arrow.

14. Locate the ModuleName_ChxHMITachReset_Map output tag of the first rung you imported in the previous
steps and double click to place in the standard tag name field.

For this example, E_IE4D_Ch2HMITachReset_Map was selected.

Safety Tag Mapping : =
Standard Tag Name o # | Safety Tag Name €« [ Close ]
A [E_IE4S_Ch2HMIT achReset Map RS
# + o ] (mtitons)
I Name __::|| Data Type =
§ E_Ess GuardI0_Analog_AOI “
E_IE4S_Ch2FreqUnder1Hz_Map BOOL
| E_E4S_Ch2HMTachReset_Map BOOL
§ E_E4S_Cmd_Ch2FreqUnderiHz BOOL 3
g Enet_Adapter:| AB:1734_3SLOT.LO
g Enet_Adapter.0 AB:1734_3SLOT.0:0
Standard
Progiam Safely
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15. Select the safety tag name field and click the pull-down arrow.

16. Locate the associated ModuleName_ChxHMITachReset safety tag and double click to place in the safety tag

name field.

For this example, E_IE4S_Ch2HMITachReset safety tag was selected.

-
Safety Tag Mapping bX4
Standard Tag Name £ €| Safety Tag Name € [ Close ]
Z | E_IE4S_ChZHMIT achReset_Map = —
* Y ~ Show: All Tags -
] Name 7;=.'|l Data Type -
_ﬂ Cmd_Zone1_FaultReset BOOL =
F] Cmd_Zone1_OutputEnable BOOL |
ﬂ Cmd_Zone1_SafetyReset BOOL
F] Cmd_ZoneName_FaultReset BOOL
E_IE4S_Ch2FreqUnderiHz BOOL
] E_IE4S_Ch2HMTachReset BOOL
_li E_IE4S_S GuardlO_Analog_AO|_Sa*
-ﬂ Enet_Adapter: 1l AB:1734_E4S31L0
net A r:1:0 AB:1734 E4S:0:0 X
Controlles Standard
Program Salety

.

17. Repeat steps 1...16 for all of the tachometer analog channels of each module.

The following is an example of mapping four tachometer channels from an analog module named E_IE4S.

Safety Tag Mapping

Standard Tag Name o€

Safety Tag Name €

E_IE4S_ChOHMIT achReset_Map

E_IE4S_ChOHMIT achReset

E_IE4S_Ch1HMIT achReset_Map

E_IE4S_Ch1HMIT achReset

E_IE4S_Ch2HMITachReset_Map

E_IE4S_Ch2HMIT achReset

E_IE4S_Ch3HMIT achReset_Map
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Map Digital and Analog Guardl0_AOI Tags to Safety Zone Reset Tags

You must create ladder logic to map Digital and Analog GuardIO_AOI module reset tags to controller safety tags. This
enables the faceplate reset buttons to execute safety and fault resets.

1. Add a rungdirectly after your last Digital or Analog GuardIO_AOI instance rung for each of your safety zones.

T oP COP
0 A e Copy File -
Ctrl4 CeliGuard1:1 Source CellGuard!:0
CBlEC uard1_inputData(0] Dest CeliGuard_OutputData
2 Length 1
Chrl4+v
1 Delete Rung De 0_s0l
Add Rung Ctrl+R
CellGuard1 | ... Sts_CmbciSafetylnputStatus
Edit Rung Enter g ; Csts. ¥ing —
Edit Rung Comment Ctrl+D 0¢ (Sts_CmbdSafelyOutpuiStatus >—
0«
[ Import Rung... | =
Export Rung tk 0«
0«

2. Right-click your last Digital or Analog GuardlO_AOI instance rung and choose Import Rung.
3. Browse to the ME Faceplate files folder within the Guard I/O and SmartGuard Faceplate Files toolkit directory.

If the toolkit has been loaded onto your personal computer, the hard drive path is C:\Program Files\
RA_Simplification\SafetyGuardLogix\Files\Guard IO and SmartGuard Faceplate Files\ME Faceplate Files.

4. Select the GuardlO_AOI_Map_2 file and click Import.

Import Rungs i - ﬂ
Look in: Id ME Faceplate Files __:J Qe

& -] ENIP_SmartGuard_AOI_Map.LSX
i B ENIP_SmartGuard_AOI_Map_2.LS%
UGS ) GuardIo_AOI_Map.LSX

Documents GuardlO_A01_Map_2.L5X
E;. SmartGuard_AOI_Map.L5%

Desktop

o

My Documents

File name: |Guardio_aoi_Map_2 | Impott...
Files of type: |RSLogh 5000 XML Files [L5X) | Cancel |
Files containing: [l o = Help

Intg: [E?vtmnﬂoulme (ManRrogam) |

My Network

I~ Dyenwite Selected Rungs
l 4

Alternatively, if the safety I/O module you are configuring is a SmartGuard 600 controller (1752-L24BBB), then
import SmartGuard_AOI_Map instead of the GuardlO_AOI_Map_2.

You must also set the copy instruction source tag to the corresponding SmartGuard 600 mapping in the 1756-DNB
module and set the DeviceFailureRegister bit to correspond with the SmartGuard DeviceNet node as shown here.

COP
Copy File
Source  Local 4 Data[0]
Dest SmartGuard_Data[0]
Length 2

Local:4:S.DeviceFailureRegister[0).1  SmartGuard_OutputData.0
S5 e o

N
T4 O N A
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5. Type the ZoneName from your Safety Zone Configuration worksheet into the two map tags on the Import

Configuration dialog.

Import Configuration @

Tags l Data Typesl Add-DnInstructionsl

| Name &|AlasFor | DataType | Desciiption

7 Caullﬂesa!_Map ~ BOOL

ﬂ Cmd_ZoneName_S afelyReset_Map BOOL

g ModuleMamel Guardl0_A0I
ﬂ ModuleName2 Guard|0_A0I
ﬂ ModuleMame3 Guardl0_a0I
ﬂ ModuleNamed Guardl0_A0I
ﬂ ModuleName5 Guardl0_AOI
ﬂ ModuleNameb Guard|0_a0I

0K | Cancel |

Hep |

e

6. For the ModuleNamel through ModuleName6 Add-On Instruction tags, click ModuleName and then click the pull-
down arrow to browse to your configured GuardIO_AOI tags as listed in your Safety Zone configuration worksheet.

Import Configuration g

Tags |DdaTypB:| Add-ﬂnlnslru:linml
| Name 2| Alias For | Data Type | Desciiption |0p |
ﬁ ﬂ Cmd_Zonel_FaultReset_Map BOOL Use
ﬁ 3 Cmd_Zone1_SatetyResst_Map BOOL Use
ﬂ M oduleNamel ~| Guardl0_ADI Cre.
) ModuleName2 [Name {Data Type ~ Cre
) ModuleName3 7 CellGuard1 Guardio_AOI Cre
| |8 [ModdeNamed 8 [ Celcuara2 Guardio_ACI Cre
ﬂ ModuleNameS Cre
1] MaduleNamet Cre
v
Controller Standard
Program Safety
Show: GuardlO_A0I >
0K | Concel | Hep |
y

7. Double-click the GuardIO_AOI tag to select it.

If your zone has less than 6 safety modules, leave any unused tags names as is.

If your zone has more than 6 safety modules, you will need to add more instructions after the import is complete.

This examples shows two Guard I/O modules configured with ModuleNames ‘CellGuard1” and ‘CellGuard2’

Import Configuration @

Tags I Data T;pes] Add-ﬂnlnslrmliens]

| Name & | Alias For |Data Tpe | Desciiption | Operation |

| | i} Cmd_Zone1_FaultReset_Map BOOL Create New
5 ﬂ Cmd_Zonel_SafetyReset_Map BOOL Create New

’::ﬁ ﬂ CellGuardl Guardl0_AOI Use Existing

B ﬂ CellGuard2 | Guardl0_A01 Use Existing
- Create New

| |§ ModuleNamed GuardD_ADI | Create New
[ |9 ModueName5 Guardi0_ADI Create New

|| ﬂ _MuduIeNames | GuardlD_ADI | Cieate New.
oK I Cancel Help

8. Click OK to complete the import.
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and 3 in the example shown here.

9. After the import is complete, the imported safety reset and fault reset logic rungs should look similar to rungs 2

COP COP
0 Copy File Copy File
Source CellGuard1:l Source CellGuard1:0
Dest CellGuard1_InputData[0] Dest CellGuard1_OutputData
Length 2 Length 1
GuardlO_AOl
1
GuardlO_AOI CellGuard1 ...| —(Sts_CmbdSafetylnputStatus >—

Sts_SafetylnputData
Sts_SafetylnputStatus
Sts_SafetylnputLatch
Sts_SafetyOutputStatus
Sts_SafetyOutputReadback
Sts_TestOutputStatus
Sts_SafetyOutputData
Ref MSG1

Ref MSG2
Ref_ExtendedData
Ref_InputData
Ref_OutputData
Set_SafetylOModuleSelect

Ref_ErrorCode

CellGuard1_MSG1 ...
CellGuard1_MSG2 ...
CellGuard1_ExtendedData
CellGuard1_InputData
CellGuard1_OutputData

9

CellGuard1_ErrorCode

[eleoloNoloNoNo)

—(Sts_CmbdSafetyOutputStatus >—

Safety Reset
CeIIGuard1.C_r|n<|:|__SafetyReset

Cmd_Zone1_SafetyReset_Map

2 1

Safety Reset
CeIIGuard2.C_rlmlj__SafetyReset

1 L

Safety Reset
ModuleName3._|Cnr1d_SafetyReset

1 L

Safety Reset
ModuIeName4._|Cn;d_SafetyReset

J

Safety Reset
ModuIeNameS._?rpd_SafetyReset

J

Safety Reset
ModuIeNameG._ICn;d_SafetyReset

J

Fault Reset
CellGuard1 .leg_FauItReset

Cmd_Zone1_FaultReset_Map

J L

Fault Reset
CeIIGuardZ.QIij_FauItReset

J L

Fault Reset
ModuIeName3_.ICrrnd_FauItReset

J C

Fault Reset
ModuIeName4_.ICrrnd_FauItReset

J C

Fault Reset
ModuleNameSﬁCrrnd_FauItReset

J C

Fault Reset
ModuleName6_.ICFnd_FauItReset

J C
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10. Delete all Safety Reset and Fault Reset Rung instruction branches that are not assigned GuardIO_AOI tags, by
right-clicking the branch and choosing Delete branch level.

Safety Reset
CellGuardl .Cmd_SafetyReset Cmd_Zone1_SafetyReset_Map
2 JE <>
Safety Reset
CellGuard2.Cmd_SafetyReset
3B
Safety Reset
ModuleName3 Cmd_SafetyReset
JE
Safety Reset
ModulehNamed.Cmd_SafetyReset
3.
Safety Reset
ModuleName3.Cmd_SafetyReset
JE
Safety Reset
ModuleNameSE‘mﬂ_SafetyRese(
rx, Cut branch level Chrl+x
By Copy branch level Ctrl+C
2 v Cmd_Zone!_FaultReset_Map
— &
s Delete branchlevel  Del b
Add Branch Level

11. Choose Logic>Map Safety Tags to map the associated standard controller tags to the safety tags.

f= RSLogix 5000 - Robot_Cell in SafetyApplicationExa

Bf File Edit View Search | Logic Communications Tools W

Ba=a & &

Offline 0. H Rl
No Forces | IS ot
No Edits % =17
Safely Unlocked 3

=& Controller Robot_Ce
. Controller Tags

[ TS S | J R

d UBIS w

=
pen

Monitor Tags I
Edit Tags

Produced Taags...

Map PLC/SLC Messages...

Map Safety Tags... If

Yerify 4 i

12. Select the standard name field and click the pull-down arrow.

13. Select both the Cmd_ZoneName_FaultReset_Map and Cmd_ZoneName_SafetyReset_Map tags.

Safety Tag Mapping
Standard Tag Name & €| Safely TagName «| | Close I
il = . o=
|Narme |Data Type A
g Cmd_Zone1 _FaultReset_Map BOOL
ﬂ Cmd_Zone1_SafetyReset_Map BOOL
&3 AB1756_DNB_500F
ﬂ Local3:0 AB:1756_DNB_496E
g Local3:S AB1756_DNB_Stat.
ConioRer Standarc
Program Salet
Show: Show All %]
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14. Select the safety tag name field and click the pull-down arrow.

15. Select the corresponding Cmd_ZoneName_FaultReset and Cmd_ZoneName_SafetyReset safety tags.

Safety Tag Mapping @

Standard Tag Name & « | Safety Tag Name «| | Close I
¥ | Cmd_Zone1_FaullReset_Map |
| - = = Hel
X Cmd_Zonel_SafetyReset_Map , - ﬁ
*
— LName / ‘ iData Type ~
o Cmd_Zone1_FautReset BOOL
— - - CTOR_OutputEnable BOOL
_P] Cmd_Zone1_SafetyReset BOOL
. o - q AB:1791DS_IBSX0OE
P] D_IB8X0B5_CAT4:0 AB:1791DS_IBSX0OE
- v
Proar JienSalevisns
Show: Show All >

16. Click Close to complete safety tag mapping.

Safety Tag Mapping @

Standard Tag Name [ | Safety TagMame € | | Close I
|| Cmd_Zonel_FaulReset_Map Cmd_Zone1_FaultReset |
i Cmd_Zonel_SafetyReset_Map _Cmd_Zone1_SaletyHeset :_] ﬁ
*

: Delete Row | &

17. Repeat the Map Digital and Analog GuardIO_AOI Tags to Safety Zone Reset Tags steps 1...17, on pages 94...98
for each of the zones you wish to use 1the pre-configured faceplates for.

Configure Logix Communication

This procedure assumes that your communication method to the GuardLogix controller is via the Ethernet protocol and
that your Logix Ethernet module has already been configured. For additional information, refer to the GuardLogix
Controllers User Manual, publication 1756-UM020 or the Compact GuardLogix Controllers User Manual, publication
1768-UMO002.

Follow these steps to configure Logix Communication.

1. Open RSLinx® Classic software and select Configure Drivers... in the Communication menu.

2. Select the Ethernet Devices driver from the pull-down list.
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3. Click the Add New... button.
:F'Cnnﬁgutc Drivers
Available Driver Types:
Ethemet devices Add New... ‘
iz = . teo |
~ Configured Drivers: 1
Name and Description | Status J ‘
‘ Configure...
4. Inthe Add New RSLinx Classic Driver dialog box, name the new driver and click OK.
"Add New RSLinx Classic Driver
Choose a name for the new driver.
[15 characters maximum)
Cancel
[8B_ETH ==
5. In the Configure driver dialog box, type the IP address of your Logix Ethernet module and click OK.
The IP address shown is an example. Yours will be different.
'Configure driver: AB_ETH-1
Station Mapping
Stalion |Host Name AddNew |
0 R
83 Diive l Delete
TIP If your Logix Ethernet module is already configured, the IP address is displayed on the module.
6. Click Close.
7. Select RSWho from the Communication menu.
8. In the RSWho window, expand the Ethernet communication module until your controller is visible.
ioix
Ao [0 |
= & Workstation, USMAYBAPROSAK1 GoOrine |
# &% Linx Gateways, Ethernet
(=} &5 AB_ETHIP-1, Ethernet Upload... |
= 192.166.1.10, 1756-ENBT/A, 1756-ENBT/A
= @ Backplane, 1756-A7}A M
- OGIXSS62 SAFETY, Base_Projec 7 =
01, 1756-L5P LOGIX SAFETY, 1756-L5P/B LOGIXSAFETy | _Update Fimware...
- # 02, 1756-DNB, 1756-DNE DeviceNet Scanner e
03, 1756-ENBT/A, 17S6-ENBT/A —J
-l 04, 1756-0B16E/A, 1756-OB16E/A DCOUT EFUSE Help
05, 1756-IB16/A, 1756-IB16/A DCIN
#-f 192.168.1.12, 1734-AENT EtherNet/[P Adapter, 1734-AENT Ether
4| | 2 SetProjectPah |
Path AB_ETHIP-11132.168.1.10\Backplane\0 FR
Path in Project: <none> - -
Y/
9. Verify that you can browse to your Logix controller.
10. Minimize the RSLinx application window and return to your RSLogix 5000 project window.
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Save and Download Your Program

Follow these steps to save your program and download it to your GuardLogix controller.

1. Save the program by choosing File>Save from the menu bar.

Turn the keyswitch on the controller to REM.

L

Click Download.

Define the path to the controller by clicking Who Active

1

and selecting the controller.

The software compares the following information in the offline project and the controller.

o Controller serial number (if project to controller match is selected)

o Firmware major and minor revisions

e Safety status between the primary controller and safety partner

o Safety task signature (if one exists)

e Safety-lock status

5. Follow the directions in this table to complete the download based on the software’s response.

If the software indicates

Then

Download to the controller.

Choose Download. The project downloads to the controller and RSLogix 5000 software goes
online.

Unable to download to the controller. Mismatch between the offline project
and the controller serial number. Selected controller may be the wrong
controller.

Connect to the correct controller or verify that this is the correct controller. If it is the correct
controller, select the Update project serial number checkbox to allow the download to proceed.
The project serial number is modified to match the controller serial number.

Unable to download to the controller. The major revision of the offline project
and the controller’s firmware are not compatible.

Choose Update Firmware. Choose the required revision and click Update. Confirm your selection
by clicking Yes.

Unable to download to controller. The safety partner is missing or unavailable.

Cancel the download process. Install a compatible safety partner before attempting to
download.

Unable to download to controller. The firmware revision of the safety partner is
not compatible with the primary controller.

Update the firmware revision of the safety partner. Choose Update Firmware. Choose the
required revision and click Update. Confirm your selection by clicking Yes.

Unable to download to controller. Safety partnership has not been established.

(ancel this download process and attempt a new download.

Unable to download to controller. Incompatible safety task signature cannot be
deleted while the project is safety-locked.

(ancel the download. To download the project, you must safety-unlock the offline project, delete
the safety task signature, and download the project.

IMPORTANT: The safety system requires revalidation.

Cannot download in a manner that preserves safety task signature. Controller's
firmware minor revision is not compatible with safety task signature in offline
project.

« If the firmware minor revision is incompatible, to preserve the safety task signature, update the
firmware revision in the controller to exactly match the offline project. Then download the
offline project.

« To proceed with the download despite the safety task signature incompatibility, click
Download. The safety task signature is deleted.
IMPORTANT: The safety system requires revalidation.

Unable to download to controller. Controller is locked. Controller and offline
project safety task signatures do not match.

Choose Unlock. The Safety Unlock for Download dialog box appears. If the Delete Signature
checkbox is selected and you choose Unlock, you must confirm the deletion by selecting Yes.

A non-recoverable safety fault will occur in the safety controller. No designated
Coordinated System Time (CST) master exists.

Check Enable Time Synchronization and click Download to proceed.
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Introduction

In this chapter, you configure your SmartGuard controller and I/O modules by using pre-defined configurations, and
create your safety logic by leveraging pre-configured safety function block logic. In addition, you import faceplate logic
for use with a Logix controller.

Before You Begin
Complete your risk assessment and functional specification. Create a bill of materials based on your application needs.

Load RSNetWorx™ for DeviceNet, RSLogix 5000°, RSLinx" Classic, and FactoryTalk® View Machine Edition software
on your personal computer or workstation.

What You Need
e RSLogix 5000 software
o RSNetWorx for DeviceNet software
¢ RSLinx software

o Safety Accelerator Toolkit DVD, SAFETY-CL002 or visit the Integrated Architecture® Tools and Resources
website at http://www.ab.com/go/iatools

e Product manuals:

— SmartGuard 600 Controllers User Manual, publication 1752-UMO001

— 1769 CompactLogix™ Controllers User Manual (for catalog numbers 1769-L31, 1769-L32C, 1769-
L32CR, 1769-L32E, or 1769-L35E), publication 1769-UMO011

— CompactLogix System User Manual (for catalog numbers 1769-L20, 1769-L30), publication 1769-
UMO007

— Logix Common Procedures Programming Manual, publication 1756-PM001, if you are not familiar
with programming Logix controllers with RSLogix 5000 software
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Follow These Steps
Configure Your SmartGuard 600 Controller Add Your Faceplate Logic, page 130

and Safety I/0, page 102

v v

Create Your Safety Zone Logic, page 116 Configure CompactLogix Communication,
page 141
Save and Download Your RSNetWorx Project, Save and Download Your Program,
page 127 page 142

L

Verify Zone Safety Logic Operation,
page 130

Configure Your SmartGuard 600 Controller and Safety 1/0

Follow these steps to access the pre-configured RSNetWorx application file from the toolkit and configure both the
SmartGuard 600 and safety I/O connections for your specific application.

Select and Save Pre-configured Configuration File

1. Browse to the Guard I/O™ and SmartGuard Modules directory in the toolkit.

If the toolkit has been loaded onto your personal computer, the hard drive path is C:\Program Files\
RA_Simplification\SafetyGuardLogix\Files\Guard IO and SmartGuard Modules.

I Safety Accelerator Toolkit [ -0 ﬂ

Safety Accelerator Toolkit

LISTEN. THINK. SOLVE:

Terms and Conditions

Rockwell
SAFETY-CLO02C-EN-C @ Allen-Bradley - Rockwell Software  Automation
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The directory includes three RSNetWorx application files based on the safety category level:
e SmartGuard 10 CAT 2

o SmartGuard Guard IO CAT 3

e SmartGuard IO CAT 4

Open the RSNetWorx DNT file appropriate for your application’s safety category level.
Double-click the DNT file to launch RSNetWorx for DeviceNet application file.

If RSNetWorx for DeviceNet does not launch, make sure that RSNetWorx for DeviceNet software has been
installed and is at version 9.1 or later.

For this example, we opened SmartGuard Guard IO CAT 4.dnt.

@ C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\Guard 10 and'S uas -|o| x|
J Ele Edt Wew Favortes Jools Help | &
[ Qe - D - T | Psewer | rotes | |5 3 X 9[-
|| Address [ ciprogram FiesiRa_2 Slmphfncatlon\,SafetyGuardLogx\.FFes\Guard 10 and SmartGuard Modules ~| Eso
Name = ] Size I Type I Date Modified ]
2% ]6Lx Guard IO Configuration 37KB  Microsoft Excel Wor...  3/9/2011 2:40 PM
GuardlO_Module_Configurati... 414 KB RSLogix S000 Project  7/1/2010 12:03 P
@Guarle_Mudu\E_Cuﬁgumﬁ‘ T 434 KB RSLogix 5000 Project  4/27/2010 12:46 PM
@Safety Zone Configuration 25KB Microsoft Excel Wor... 3{9/2011 2:43 PM
x_]SG Guard IO Configuration 38KB Microsoft Excel Wor... 3/9/2011 2:42 PM
@SG Local IO Configuration 32KB Microsoft Excel Wor... 3/9/2011 2:43 PM
I_'ﬂSlnarkGuard Guard IO CAT 2 S6 KB Rockwell Automatio... 4/14j2010 2:54 PM
Iﬂ]SmartGuard Guard IO CAT 3 S6KB Rockwell Automatio...  4/14j2010 2:55 PM
| SmartGuard Guard IO CAT 4 S6 KB Rockwell Automatio... 4/26/2010 11:31 AM

Save the file before you make edits.

For this example, the file was saved as RobotCell.dnt.

* SmartGuard Guard [0 CAT 4 - RSNetWorx for DeviceNet = ICIIE{

I File Edit Yiew ﬂetwnrk Device Diagnostics Tools Help m
12 ew an Qe EE - &4 ]
= open... c+o = xl 700, 1752-L24BBBE CAT 4
i, — 01, 1752-L24BBB CAT 4
Save trl 2
b =2 Eta = Slaves without Master
E 01, 1752-L24BBE CAT 4

Gt = U
2 = 03, -
rin oY
:'. t:’“"’ £ 04, 1791D5-1B12 CAT 4
_ nsir 21z =, 05, 1791051816 CAT 4
&P print Chrl+p ¥ 06, 1791D5- [B4XOW4 CAT 4

£ 07, 1791DS- [BGXOBS CAT 4

1 SmartGuard Guard IO CAT 4 — &9 08, 179105- [BEXOBV4 CAT 4

2 Chp 4 Simple SmartGuard_Robot_Cell 09, A-B 1734-1885 CAT 4
3 Chp 4 Simple SmartGuard_Robot_Cell 8 10, A-B 1734-0B8S CAT 4
4 SmartGuard_Robot_Cell 1= g Devices that are not Slaves
E 00, 1752-L24BBBE CAT 4
Exit
3 Limit Switch
2} Motor Overload -
| | [ H| 4| »| e} Master/Slave Configu| | [+
Save the active network configuration with a new name Offline 4
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Delete, Add, and Configure SmartGuard 600 Controller and Guard I/0 Modules

Each file contains all of the Guard I/O modules and both the SmartGuard 600 controller (1752-L24BBB) and the
SmartGuard 600 controller with EtherNet/IP (1752-L24BBBE).
1. Select the Graph tab at the bottom of the spreadsheet to view controllers and modules in a graphical form.

% RobotCell - RSNetWorx for DeviceNet j = D|£|

||Ele Edt view metwork Device Diagnostics Tooks Help

(@@ -HS s e|e|aealE ¥ -4 3
1752-124BBBE 173205188 5 |
CAT 4 CAT 4
M| 4| »| M}, Graph [ Spreadsheet } Master/Slave Configuration }, Disgnostics | | ¥
Ready Offline Y

2. Reference your Safety Zone Configuration spreadsheet and select all of the controllers and Guard I/O modules

that are not in your application. Use the Ctrl key and left mouse button to select the individual controllers and
modules.

For this example, all modules except one SmartGuard 600 Controller and 1732DS-IB8 were selected.

3. Right-click one of the modules in the group and choose Delete from the pull-down menu to delete all the selected
modules.

= RobotCell - RSNetWorx for DeviceNet : ) =) ﬂ

| File Edit View WNetwork Device Diagnostics Took Help

BE-HE e raall 8- &4 FH 3

1752-L24BBBE W 17320S-183
1DS

1791D3-IB16

CAT 4]

CAT4 CAT4

1
|

1| 4| » | M\ Graph [ Spieadsheet }_Mastei/Slave Configuiation ), Diagnostics | < |
Delete the selected objects
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4. For systems with more than one Guard I/O module of the same type, right-click the Guard I/O module and select

Copy.

£ *RobotCell - RSNetWorx for DeviceNet

HEE

File Edit Yiew MNetwork Device Diagnostics Tools Help

- s BR([RQ|E -4 B &

1752-L24BBBE =
CAT 4

& Crkx

Uplaad from Device
Download to Device

Class Instance Editor, ..

Re-register Device...

Reset Safety Device,,
Set Safety Network Number...

Set Password, ..

Properties... -
Nlﬂﬂﬂj\ﬁmphj Spreadshest i Master/Slave Configuration ) Diagnostics | ¢ »

Copy the selection and put it on the Clipboard

Offline 4

5. Right-click in the Graphic view and choose Paste to add additional modules to your system.

“Eile Edit VYiew MNetwork Device Diagnostics Tools Help

EEE

2% *RobotCell - RSNetWorx for DeviceNet x

BF-d8 e r[aeale

IR -4 |8

1752-L 24BBBE
CAT 4

173205-188 :
CAT 4 & cu;
B2 copy

a
Gtrl+X

GlrlfG

Del

Single Pass Browse
Continuous Erowse

= Online F10

Upload From Network

Download to Network

Safety Device Verification Wizard

Properties. ..

M| 4| »| M\ Graph { Spreadsheat } Master/Slave Conliguration

T _I
Di tics | 4 2

Insert Clipboard contents

Offline 4

6. Double-click the node number below each device and type the desired DeviceNet node number.

File Edit View Network Device Diagnostics Tools Help

B S-B & % Egﬁ|k?|”@@li§ QR -2

W 01-1732DS-1B8  1732DS-1B8 .‘.I
CAT 4 CAT 4

U“l Ur
M| «| »| M\ Graph | Spreadshest § Master/Slave Config | < | »

Ready

ofl

N
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7. To configure the controller’s safety connections, right-click the SmartGuard 600 controller, and choose Properties.

£ RobotCell - RSNetWorx for DeviceNet - |D|_§I
a g

ﬂﬁe Edt @7gam Device Diagnostics Tools Help
s a8l mawaalEEe-,

REPLEEEE  , i | =

By Copy Ctrl+C
i paste Chrl+y
Delete Del

Upload from Device
Download to Device

Class Instance Editors.,
Re-register Device...

Reset Safety Device.,,
Set Safety Network Number ..,

Set Password).,

Export 1fO Details... ¥

M| <] » M} Graph {
Display the property page

Properties...

8. Select the Safety Connection tab.

9. To auto-configure the Guard I/O modules, right-click each Guard I/O module and choose Auto-Add Default

Connections.
BRBE CAT 4 | 'sel
1BBBE CAT 4 %]
EtheiNet/IP Target /0 l Local Output | Local Input/Test Qutput |
Mode/Cycle Time I Maintenance i Logic |
Etror History | EtherNet/IP Eror History I

General | Safety  Safety Connection I Safety Slave 1/0 l Slave I/0

Configured S afety Connections: E !g >

Name e | BPl__ | CRTL | Config

®04, 01-1732D5-1B8 CAT 4
~#®05, 173205488 CAT __Add Connection.... Ins
Auto-Add Default Connections
Select All Devices Chrl+A
What's this?

< | i
[ ok | cacel | b | Hep |
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10. For a Cat. 2 application or for a Cat. 4 input-only Guard I/O module, remove the Test Output connection that is

created with the Auto-Add Default connections, as it is not required.

For this example, the Test Output connection for 1732DS-IB8 CAT 4 is removed.

< 1752-L24BBBE CAT 4 _?Jf.l

EtheNet/IP Target |/0 i Local Output ] Local Input/Test Qutput

Mode/Cycle Time I Maintenance I Logic
Error History | EthesNet/IP Error History

General | Safety  Safety Connection | Safety Slave /0 | Slavel/0

Configured Safety Connections: va ﬁ X

Name /| pata_| RPI__| CRTL [ Config
w1 04, 01-173205-88 CAT 4

i [ [IN] Safety + Pt. Status 2Bytes 10ms 401 Signat..

3 [0UT] Test 1Byte 10ms 401 Signat..

é] =05, 1732D05-1BS CAT 4
[ [IN] Safety + Pt. Status
BE(0UT) Test

2Bytes 10ms 401 Signat..
10ms 401 Signat,

Remove Connection Del

Add Connection... Ins
Auto-Add Default Connections

Select All Devices Ctri+a

What's this?

«| | i
oK | concel | Apph |  Hep |

Rockwell Automation Publication IASIMP-QS005H-EN-P - April 2016 107



Chapter 4

SmartGuard™ 600 Controllers Logic Integration

Configure SmartGuard 600 Local Inputs and Test Qutputs

The SmartGuard 600 local input and test output configuration is dependent on the input device type, input relationship,
and fault detection requirements. All the inputs and test outputs are pre-configured for volt-free contact devices to

perform the diagnostics necessary to achieve the safety category level indicated by the pre-configured *.dnt file name. Use
the following steps and table recommendations to configure the safety inputs and test outputs.

Table 10 - Typical Safety Input Device Configuration Parameters

Time
Dual Error Test
Channel Channel Latch | Output
Input Device Type | Category | Mode Test Source | On-Off Delay Time | Off-On Delay Time | Mode Discrepancy | Time Mode
Volt-free contacts 4 Test pulse Ch A: Test Cycle Time x 2 Cycle Time x 2 Dual Channel | 100 1000 Safety
(2 Normally Closed) from test Output(x), Equivalent Pulse Test
output Ch B: Test
Output(x+1)"
3 Used as Not Used Cycle Timex 2 Cycle Timex2 Dual Channel | 100 1000 Safety
safety input Equivalent
Volt-free contacts 4 Test pulse Ch A: Test Cycle Timex 2 Cycle Timex 2 Dual Channel | 100 1000 Safety
(1 Normally Closed, from test Output(x), Equivalent Pulse Test
1 Normally Open) output Ch B: Test
Output(x+1)(1
)
3 Used as Not Used Cycle Timex2 Cycle Timex2 Dual Channel | 100 1000 Safety
safety input Equivalent
Volt-free contacts 2 Test pulse Test Output(x) | Cycle Timex2 (ycle Time x 2 Single N/A 1000 Safety
(1 Normally Closed) from test Channel Pulse Test
output
2 channel 0SSD 40 Used as Not Used 0 0 Dual Channel | 0 1000 Not Used
(Output Signal safety input Equivalent
Switch Device) @
3 Used as Not Used 0 0 Dual Channel | 0 1000 Not Used
safety input Equivalent
1 channel 0SSD 20 Used as Not Used 0 0 Single N/A 1000 Not Used
safety input Channel

108

Must be a Cat. 3 capable 0SSD.
Must be a Cat. 2 capable 0SSD.

) Dual channels require different test sources.
) Time must be multiple of cycle-time.

) Must be a Cat. 4 capable OSSD.
)
)
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1. To access SmartGuard 600 local input and test output properties, right-click the SmartGuard controller and
choose Properties.

£ *RobotCell - RSNetWorx for DeviceNet -|o| x|

-Ele Edit View Network Device Diagnostics Tools Help m
B =-B8 s mere][aalE =@ -

W & cut Chrl+%

By Copy Ctri+C
[ &) Paste Chrl V.
Delete Del

Upload from Device
Download to Device

Class Instance Editor..,
Re-register Davice. ..

Reset Safety Device, ,,
Set Safety Network Number ...

Set Password).,

Export IfO Details, .. v

M| < » M} Graph {
Display the property page

Properties..,

2. On the Properties dialog box, choose the Local Input/Test Output tab.

3. On the General tab, select each of the inputs (00...15) and click Edit to access the individual local input
configuration dialog box.

£\ 1752-L24BBBE CAT

2|

Made/Cycle Time | Maintenance | Logic ]
Error History ] EtherNet/IP Emor History
General I Safety ] Safety Connection | Safety Slave 1/0 | Slavel/D
EtherNet/IP Target 1/0 I Local Dutput Local Input/Test Dutput
Error Latch Time

[ 1000 1 (0-655%0ms defautt: 1000ms)

General I OnDff Delay/Discrepancy Time] Test Dutput I

No. | Name | Mode I Test Source I -~
g— Testpulse fr... | Test Dutputd
01[e) Testpulse fr..  Test Outputl
@ 02[e) Testpulse fr..  Test Dutputd
ﬂ 03[e) Testpulse fr...  Test Qutputl
@ 04[e) Testpulse fr..  Test Qutputd
ﬂ 05[e) Testpulse fr...  Test Dutputl
@ 06[e) Testpulsefr.. TestOuputd |
Q} 07[e] Testpulse fr...  Test Outputl
@ 09[e] Testpulse fr..  Test Outputd
Q_l 09[e] Testpulse fr..  Test Qutputl
Gi 10[e] Testpulse fr...  Test Output L]

Edit... I Adjust the valid ON/OFF delays with cycle time value. |

[ ok | cancel o | e |
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4. Type the input name into the I/O Comment field.

For this example, we typed EStop ChA.

Edit Local Input Terminal » ﬂ_ﬂ

1/0 Comment
Channel Mode

Test Source

Dn Off Delay

Off On Delay :

3 ESto Cha

: ITesl pulse from test out ;I

; ITesl Outputd ;J

I'_ﬂi_ll o Cycle Time———
10.0 ms

:I U_‘;‘ ms

— Dual Channel

Channel Mode

Discrepancy Time 100_:_] ms

x IEuaI Channel Equivalent EI

[ ok | concel |

5. Select the Channel Mode from the pull-down list based on the table below.

Edit Local Input Terminal ; ﬂ_ﬂ

1/0 Comment

Channel Mode :
Test Source :
0ff On Delay :

On Off Delay :

: IEStop_Chi\

Test pulse from test out ~|
Not Used

Used as safety input
Used as standard input
] ms &

[ o] ms

10.0ms

— Dual Channel

Channel Made

Discrepancy Tim

: IBual Channel Equivalent EI

e 100.:..! ms

[ ok | concel |

Channel Mode

Description

Not Used

The input channel is not connected to an external device. This is the default.

Test pulse from test output

Use this mode when you are achieving a Category 4 input circuit. This mode assumes that you have connected your input device to a Pulse Test
Source, and then wired to this input terminal. This enables detection of short circuits with the power supply line (positive side), earth faults, and
short circuits with other input signal lines (channel-to-channel shorts). The controller must know that the input signal is being pulse-tested, or
nuisance trips may occur.

Used as a safety input

Use this mode to connect to a safety device with a semiconductor output, such as a light curtain.

Used as a standard input

Use this mode to connect to a standard (non-safety) device.

110

Rockwell Automation Publication IASIMP-QS005H-EN-P - April 2016



SmartGuard™ 600 Controllers Logic Integration ~ Chapter 4

. Ifyou set the Channel Mode to Test pulse from test output, choose the test output to use in combination with the
safety input by selecting it from the Test Source pull-down list.

. Set the ON Delay and OFF Delay time for the safety input. The setting range is 0 ...128 ms. Setting the input ON
and OFF delays helps reduce the influence of chattering and external noise. When setting the value for ON and
OFF Delay, consider the following:

e The ON Delay and OFF Delay time value must be an integral multiple of the controller’s cycle time. Make sure
to check the displayed cycle time value before you set the value for ON and OFF Delay time.

o The optimal value for the cycle time is automatically calculated based on the parameter settings and the
program. Therefore, the ON and OFF Delay time must be set last.

. Set the Dual Channel mode and Discrepancy Time for the safety input.

Edit Local Input Terminal ﬂﬂ

1/0 Comment : IEStop_CM

Channel Mode : | Test pulse from test out ~|

Test Source : ITesl Outputd ;I

UlelnDeIay:l D_I;I e Cycle Time
10.0 ms

On Off Delay : | U_I;I e

— Dual Channel

(RGEOUE LN R D ual Channel Equivalent =

Discrepancy Time ‘ID[ZI_;| ms

[ ok | concel |

Setting Dual Channel mode enables the status of two inputs to be evaluated and reflected in I/O tags. The
Discrepancy Time between changes in the status of two inputs can also be evaluated. The combinations that can
be set are pre-defined. The Discrepancy Time can be set between 0 and 65530 ms in 10 ms increments. Both
inputs must change state within the Discrepancy Time or an error occurs.

Channel Mode

Description

Single Channel

The safety input terminal is used independently. The two channels are independent of each other. The module will not detect discrepancy
faults.

Dual Channel Equivalent

The safety input terminal is used as a Dual Channel Equivalent with a paired safety input terminal. The channels are dependent on each other.
The active state is when both channels are high. The module will detect discrepancy faults between channels.

Dual Channel Complementary

The safety input terminal is used as a Dual Channel Complement with a paired safety input terminal. The channels are dependent on each
other. This setting is typically used for devices with diverse inputs. Active state is when one channel (first channel) is high the other (second
channel) is low. The module will detect discrepancy faults between channels.

9. Click OK to save the local safety input configuration.
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10. Select the Test Output tab on the Local Input/Test Output tab to access the Test Output configuration.

= 1752-L24BBBE CAT 4 _ 2| x|
Mode/Cycle Time | Maintenance | Logic
Error History I EtherMet/IP Error History

General | Safety | Safely Connection | SafetySlavel/0 | Slave /0
EtheNet/IP Taiget1/0 | LocalOutput  Local Input/Test Output

i Enror Latch Time -
[ 1000 15 (0-65530ms defaut: 1000ms)

General | DnOff Delay/Discrepancy Time =~ Test Output I

No. | Name | Mode |
11} Pulse Test Output
01 Pulse Test Qutput
02 Pulse Test Output
03 Pulse Test Qutput

[ ok | concel | ooh | e |

11. Set the Error Latch Time. The Error Latch Time applies to all safety inputs and test outputs, and sets the time to
latch the error state when an error occurs in an input or output.

Even if the error is removed, the error state is always latched for the configured error latch time. The Error Latch
Time is set from 0...65530 ms in 10-ms increments. The default is 1000 ms.

12. Select each of the Test Outputs and click Edit to access the individual Test Output configuration dialog box.
13. Type the test output name into the I/O Comment field.

For this example, we typed LOCKINGSW1SOLENOID.

Edit Test Output Terminal _ _"Jﬁl

Paler T el LOCKINGSW1SOLENDID

Test Output Mode : IPuIse Test Output EI

0k | Cancel |

14. From the Test Output Mode pull-down list, choose a Test Output Mode based on the following table.

Test Output Mode Description

Not Used The corresponding Test Output is not used.

Standard Output Select this mode if you are connecting to the input from a muting lamp or programmable logic controller. This output is used as a monitor output.

Pulse Test Output Select this mode if you are connecting a device with a contact output in combination with a safety input.

Power Supply Output Select this mode if you are connecting to the power supply terminal of a safety sensor. The voltage supplied from the test output terminal to the I/
0 power supply (V,G) is output.

Muting Lamp Output Select this mode to specify a muting lamp output. This setting is supported only on the T3 terminal. When the output is ON, disconnection of the
muting lamp can be detected.

15. Click OK on the Test Output Configuration dialog box to accept the test output configuration.
16. Click OK on the overall Local Input/Test Output dialog box to save the local input and test output configuration.

17. Repeat Steps 1 through 14 to configure each input and test output in your system.
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Configure SmartGuard 600 Local Outputs

The SmartGuard 600 local output configuration is dependent on the output device type, output relationship, and fault
detection requirements. All of the outputs are pre-configured for coil devices to perform the diagnostics necessary to
achieve the safety category level indicated by the pre-configured .dnt file name. Use the following steps and table
recommendations to configure the safety outputs.

Table 11 - Typical Safety Output Configuration Parameters

Output Device Type Category Channel Mode Dual Channel Mode
Coil 4 Safety Pulse Test Dual Channel

3 Safety Dual Channel

2 Safety Pulse Test Single Channel
Solid-state actuators 42 Safety Pulse Test Dual Channel
(non-reactive to pulse testing) 30 Safety Dual Channel

) Safety Pulse Test Single Channel
Solid-state actuators 42 Safety Dual Channel
(reactive to pulse testing)"" 0 Safety Dual Chanmel

2 Safety Single Channel

) Forexample, Kinetix® 300 or Kinetix 350 drives.
(2) Must be a Category 4 capable device.

) Must be a Category 3 capable device.

) Must be Category 2 capable device.

1. To access SmartGuard 600 local output properties, right-click the SmartGuard controller and choose Properties.

SEE
File Edit View Network Device Diagnostics Tools Help "
B F-BE 2R xalE |-
1752245668 =

% *RobotCell - RSNetWorx for Device

& Cut Chrl+X
Copy Chri+C
o) Paste CLrl+Y

Delete Del

Upload |from Device

ad to Deyice

Class Instance Editor..,

Re-register Device, ..

Reset Safety Device, ,,
Set Safety Network Number. ..
Set Password).,
Export IfO Details... _'J
M| <] » M} Graph { ,!
3 Properties...
Display the property page 1
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2. On the Properties dialog box, choose the Local Output tab

3. Select each of the outputs (00...07) and click Edit to access the individual local input configuration dialog boxes.

. 1752.L24BBBE CAT4 2 x|
Mode/Cycle Time | Maintenance l Logic I
Error History ] EtherNet/IP Emror History
General ] Salety | Safety Connection ] Safety Slave 1/0 ] Slave |/0
EtheiNet/IP Target 1/0 Local Dutput | Local Input/T est Output
Eiror Latch Time
( 10005 s (0-65530ms default: 1000 ms)
General l
No. Name

01

Salely Pulse Test

@02 Safety Pulse Test
Q] 03 Safety Pulse Test
@ 04 Safety Pulse Test
05 Safely Pulse Test
06 Safety Pulse Test
07 Safety Pulse Test

[k | cael | ceob | Hep |

4. Type the output name into the I/O Comment field.
For this example, we typed ROBOTCONTACTOR A.

Edit Local Output Terminal ﬂﬁl

Channel Mode : | Safety Pulse Test ~|
— Dual Channel
Channel Mode : |Dual Channel ~]

[ ok | cance |
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5. Select the Channel Mode from the pull-down list based on table below.

Edit Local Output Terminal ilﬁl

120 Comment : IHDBOTCONTACTDRA

Channel Mode : |Safety Pulse Test LI
Not Used s
2 __|Safet &
DL ERIe Safety Pulse Test

| Dual Channel hd I

I oK I Cancel I

Channel Mode Description
Not Used The output terminal is not connected to an output device.
Safety A test pulse is not sent when the output is on. When the output is off, short-circuits with the power supply line (positive side) can be detected.
Ground faults can also be detected.
Safety Pulse Output Atest pulse is sent when the output is on. This enables detection of short circuits with the power supply line (positive side) whether the output is
on or off. Ground faults and short circuits between output signals can also be detected.
IMPORTANT If a safety pulse output is set, an off pulse signal (pulse width 580 pis) is output to diagnose the output circuit when the

safety output turns ON. Check the input response time of the control device to make sure this output pulse will not cause
malfunctions.

6. Set the Dual Channel mode for the safety output from the pull-down list based on table below. Setting Dual
Channel mode enables an error to be detected if the two outputs from a user program are not equivalent. If an
error is detected in one of two outputs circuits, both outputs to the device become inactive.

Channel Mode

Description

Single Channel

The safety output terminal is used independently.

Dual Channel

The safety output terminal is paired with another output terminal. The output can be turned ON when both the output and the
paired safety output are consistent.

7. Repeat Steps 1 through 5 to configure each output in your system.
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8. Save your RSNetWorx application file.

=% »SmartGuard_Robot_Cell - RSNetWorx for DeviceNet ﬂEIﬂ
|Fle Ede vow Hetwork evce Dlagrostcs oo EXl
IR EIEETES
Q| EE ¥ - %A B &

1752-L24BBBE =

CAT 4

K|« » | M}, Graph { Spieadsheet ), Master/Slave Configuiation ) Diagnostics | 4 3

x|

5| | _Message Code | Date | Description

= [« | »
Readv. - - ; [0@ -| ll_-ne- ; 4

Create Your Safety Zone Logic

The Logic Editor consists of a Function List, where function blocks, I/O tags, and other programming elements are
listed, and a workspace where programming is performed.

Programs are created from function blocks, input tags, and output tags. The basic elements are dragged from the
Function List to the workspace and placed where you desire them. The I/O are connected with connection lines.

A maximum of 254 logic functions and function blocks can be used on maximum of 32 pages. You can create custom
blocks made up of predefined blocks, but ALL blocks within the custom blocks count toward the 254 maximum.

[#00]:03) [S] Feedback K1/... #—;

—

[#00]402) [S] Reset

Output
[#001:01) [$] K2 Tags

[#00]:(00) [S] E-Stop Ch A

[¥00):01) [S) E-Stop Ch B

Function Blocks
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Select Zone Inputs

1. To access the Logic Editor, right-click the SmartGuard controller and choose Properties.

. RobotCell - RSNetWorx for DeviceNet - [DI_I

Ele Edit View Network Device Diagnostics Tools Help m
A IEE S
@ Q| |8 &4 |8
1752-L.24BEB

=|

& cut Ctri+x
Copy Chri+C
Ex Paste Chrl 4y

Delete Del

Upload from Device

Download to Device

Class Instance Editor. .,
Re-register Device...

Reset Safety. Device. .,
Set Safety Network Number...

Set Password,,,

Export IfO Details...

Properties...
M| 4| P M} Graph | Spreadsheet Master/Slave Configuration JJ |

Display the property page for the selected device. [offine 7 7

2. In the SmartGuard Properties dialog box, select the Logic tab and click Edit to open the Logic Editor.

5 1752-L24BBBECAT4 2 x|

EtheiNet/IP Target |/0 | Local Output ] Local Input/Test Qutput ]

Emor History j EtherNet/IP Emor History ]

General ] Safety | Safety Connection I Safety Slave 1/0 ] Slave /0 |
Mode/Cycle Time | Maintenance Logic

%' -[[#03] 1752-L24BBBE CAT 4 - Page 1 |29Trrmx21j:
File Edit Miew Function Page FunctionBlock Help

| @& 28 & X|oo|allox HlaxDfBE

x Page1|

2 ouput | =
T FinctionBlock |

& .:5, Logic -
AND

Comparator

EXNOR

EXOR

NOT

OR

RS-FF

imer/Counter

Counter

Off-Delay Timer =
On-Delay Timer ;] 7] I | _}I—I

JUSED/MAX = (0f254) 4

I“TI‘"]F']E"’H"WF*WI“W

<
e

[ o
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4. Expand the first instance of your safety controller so it displays the safety inputs that you configured in the
previous section.

The inputs shown are for the Robot Cell Example; yours will be specific to your application.

%t - [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) | F -|o| x|

File Edt Wiew Function Page FunctionBlock Help
|eoagmls x| (s Slzx|nalBBA |

* | Page1 |
T} FunclionBlock i Input | & Output] | =

Safety Input
[00](P:€):LOCKINGSW1 ChA
[01](P:e):LOCKINGSW1 ChB
[02](P:e):LOCKINGSW?2 ChA
[03)(P:e):LOCKINGSW2 ChE
[04](P:e):ESTOPL ChA
[0S](P:e):ESTOPL ChB
[06](P:e):ESTOPZ ChA
[07)(P:€):ESTOPZ ChB
[08)(P:e):ESTOP3 ChA
[09)(P:e):ESTOP3 ChB
[10](P:e):ESTOP4 ChA
[11)(P:e):ESTOP4 ChB
[12)(5:e):LC1 ChA
[13](S:e)iLC1 Che

(8] [14)(s:)Feedback

[S] [15)(P:):No Name
@[] standard Input
] & [#03):1752-1248BBE CAT 4 I I _ld
4 »

JUSED/MAX = (0/254) V.

A S

5. Select and dragall of the safety inputs required for your initial zone control onto the Logic Editor Page 1.

Two E-stop, two light curtains, and one feedback safety input are used in this simple zone control example. Group
safety input channels as shown for easier function block connections later on in editing process.

%+ . [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) | 1 -2 %|

Eie Edit Yiew Function Page FunctionBlock Help
|eaa|=e s X|oc(aix Sz 0aBBAl

Page1 |

x
£} FunctionBlock | S Input | &, Output] |
- ha [#03]:1752-L24BBBE CAT 4

=-[§] Safety Input

(5] [00](P:&):LOCKINGSW1 ChA
(5] [01)(P:e):LOCKINGSW1 ChB
(5] [02)(P:e):LOCKINGSW2 Cha
(8] [03)(P:e):LOCKINGSW2 ChB
(5] [04](P:e):ESTOP1 Cha
[5] [05)(P:e):ESTOP1 ChB [#03]:(14) [S] Feedback

(5] [06)(P:e):ESTOPZ Chix
(8] [07)(P:e):ESTORZ ChE
(5] [08)(P:e):ESTOR3 Cha
(5] [08)(P:e):ESTORS ChE
[S] [10)(P:e):ESTOP4 Cha

1»

3 lionts o eipamesrorion § -
|S] [13)(S:e):LC1 ChB

5] [14](S:):Feedback

[S] [15)P:):No Name _o3iEs) S EsTOR1 Che_

-] Standard Input
c) ;i [#03]:1752-L24BBBE CAT 4

[#03]:(12) [S] LC1 ChA
[#03]:(13) [3] LC1 ChB *
=
< »
USEDJMAX = (0/254) E/
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6. Expand the second instance of your safety controller to display any standard reset inputs needed for your application.

%' - [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) ] F -!EI ﬂ

File Edit ¥iew Function Page FunctionBlock Help

& =Ry X |oc (e x| 0alBEB A

*| Page1 |
£} FunctionBlock. & Inout | 2 Output| =
=)o [#03]:1752-L24BBBE CAT 4 i—
[+ (8] Safety Input
] Standard Input
- [#03]
[ERM] St andard Input
=] Reset (bits)
-] [00):Reset
-] [01)Reset [#03]:(14) [S] Feedback *
-] [02)Reset
-] [03)Reset
|_J [04):Reset
|_J [0S):Reset
|_J [06):Reset =1
|_J [07):Reset [#03]:(04) [S] ESTOP1 ChA *
[#03]:(12) [S] LC1 ChA *
[#03]:(13) [5] LCA ChB []
=
< J »

UISEDIMAR = (0/254)

|
BN

For this example, eight standard reset inputs are listed.

%' - [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) ] i -ltl ﬁ

File Edit Wiew Function Page FunctionBlock Help

|a@ Be s x|oc el S&xaaBEaAl

*| Page1 |
£} FunctionBlock. 5 Inout | 2 Output| -
=)o [#03]:1752-L24BBBE CAT 4 i—
&3] sy o Lo L
-] Standard Input
= [#03]:1752-L24BBBE CAT 4
=[] Standard Input
=[] Reset (bits)
-] [00]:Reset
] [01)Reset [#03]:(14) [S] Feedback *
j [02):Reset
[ ] [03):Reset
[ [04)Reset
|_J [0S)Reset
|_J [06]):Reset et
|_] [07)Reset [#03]:(04) [S] ESTOP1 ChA *
[#03]:(12) [S] LC1 ChA *
[#03]13) [3] LC1 ChB
)
< J »

LISED/MAR = (0/254)

|
BN

7. Select and drag any standard reset inputs required for your initial zone control onto the Logic Editor, Page 1.

Reset bit 0 is used in this simple zone control example.
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Select Safety Device Function Blocks and Connect Inputs

1. Within the Logic Editor, select the FunctionBlock tab to access device and logic function blocks.

%' - [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) ] : o =] ﬂ

.Elg E&Vﬁgurgunctbn Page FunctionBlack ~Help

|. & 2R L X |;f7 o \Véa| 100% v§|.’a’ x80B3 A ‘

| Page1 |
5, it | 5 Oup| 5

:j Comparator
{ § EXNOR
£ § Exor

2. Select and drag the associated Safety Device function block for your initial safety input pair to the right of the
inputs on the Logic Editor page.

For this example, we added the E-STOP safety device block to the Logic Editor page.

%+ - [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) | i -|g| |
File Edit Yiew Function Page FunctionBlock Help
|eg|me s X|ox|dlm  S&x 00 ERA|
x| Page1 |
£} FunctionBlock Inﬁ!i ||’th - Duml | =
EI,-_t.!i Logic I~
T o L —
| 1} comparator
| L) exnor
i) Exor
|8 or
i 1} rS-FF [#03):(14) [S) Feedback *
Elr_u,!i Timer/Counter
{7} counter
Off-Delay Timer
| On-Delay Timer
| E Pulse Generator Ly
=] ;ﬁ 5§few Device [#03):(04) [S] ESTOP1 ChA *
i i eom
EnableSwitch
i } e-sTOP [#03):405) [5) ESTOP1 Che *
-ain Manitoring
L} muting
1 } safety Gate Monitoring
£} Two Hand Controller
1} User Mode Switch
2 = E”*’Res‘a" WO3112) [S] LEA ChA
|: # DRestart
B Connector ;
® £ s Connector o Eicios
1 } Routing -
4] | 3
TUSEDJMAR = (1/254) %
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3. Click, drag, and drop safety input channels onto the associated Safety Device function block.

%+ - [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) ]

File Edit View Function Page FunctionBlock Help

REE

|a@ e s X[oc|aee  H&Zx[00(/3@ A

Page1 |

x
£} FunctionBlock I;i Input | 5 Output | |
E--,-_t,!i Logic

AND
Comparator
EXNOR
EXOR
NOT
OR
RS-FF
er/Counter
Counter
Off-Delay Timer
On-Delay Timer
Pulse Generator
Fety Device
EOM
EnableSwitch
E-STOP
Light Curtain Manitoring
Muting
Safety Gate Monitoring
Two Hand Controller
User Mode Switch
E)-Sa Reset/Restart
I reset
I 1} Restart
- Connettor

4} multi Connector

"1 } Routing

CICICICACICACI L] 8 CICICICICIED

=)

[#03]:(14) [5) Feedback *

[#03):04) [5) ESTOP1 ChA a

[#02]:(05) [S) ESTOF1 Che

[#03):(12) [5) LC1 ChA f

« J

| »

USEDIMAR = (1/254)

4. Repeat steps 1 through 3 for all safety inputs.

For this example, the Light Curtain Monitoring function block was also added and connected to the safety inputs.

V' - [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) ]

File Edt View Function Page FunctionBlock Help

-l

a8 |me s X|oc|alie  H&xnaERa|

Page1 |

x
£ FuncliorBlock | & Input | & Output|
=) g Logic
i} anp
Comparator
EXNOR
EXOR
NOT
OR
RS-FF
ef [Counter
Counter
OFf-Delay Timer
On-Delay Timer
Pulse Generator
fiety Device
EDM
EnableSwitch
E-STOF
Light Curtain Monitoring
Muting
Safety Gate Monitoring
Two Hand Controller
User Mode Switch
=) Reset/Restart
1} Reset
1} Restart
Er-d Connector
:’_} Multi Connector
1} Routing

JCCE 8 LA

CAICICIACICT 0

[#03](14) [S] Feedback *

a U
-

[#03]:04) [S] ESTOP1 ChA #—.-L 1 ]
[#03]:405) [S] ESTOP1 Che *—I.L.

E

u 4

#03]{12) [S] LC1 ChA *—.L .
[#03]:(43) [S] LC1 ChB *—-.b_

|»

of

[ExecutionTime =
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Select Input Logic Function Blocks and Connect Inputs

1. Identify paired Safety Device blocks, and select and drag the associated Logic function blocks to the right of the
Safety Device blocks.

For this example, an AND logic block was added to provide safety logic allowing outputs when both ESTOP and
Light Curtain inputs are OK.

% - [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) ] - -[a] |

Fle Edt Yiew Function Page FunctionBlock Help
|e@ me s x|oc|an =&x 0aER A
= = x| Page1 |
£} FunclionBlock | 2, Input| B Output] |
8 Logic
rator
EXNOR
EXOR

NOT

OR

RS-FF [#03]:(14) [S] Feedbacdk +
ef [Counter
Counter
OFf-Delay Timer
On-Delay Timer
Pulse Generator
Fety Device [#02]:04) [S] ESTOP1 ChA *—I e
EDM

EnableSwitch

EsT0P WLJ
Light Curtain Monitoring
Muting

Safety Gate Monitoring
L.} Two Hand Controller
User Mode Switch ﬂ,] [~
S e.!a. Reset/Restart T —_— =
1} Reset #031:12) [S] [
1} Restart
E- 2% Connector
= [#03]:(43) [S] LC1 ChB
:_} Multi Connector
1} Routing
T G -
< | »

(USEDJMAX = (3/254) [ExecutionTime = 2

|»

6]

§ LI

é)..

o

2. Click, drag, and drop Safety Device output pins onto the associated Logic function blocks.

3. Repeat steps 1 and 2 for all paired Safety Device blocks.

Import Zone Function Block and Connect Inputs

1. Within the Logic Editor, choose Import from the FunctionBlock menu.

%' - [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 2

File Edit Wew Function Page | FunctionBlock Help

[va me s x| -

Exporti.
B Export All FunctionBlocks
FunctionBlock Input
Ié - I ﬁ!' Create...
Logic Edif.
{} anp Delete
D Comparator
4} Exnor yalidate
4 } Exor Property..,
| & .

2. Browse to the Files\Safety Device Routines\SmartGuard directory in the toolkit and select ZoneFB.fbd.

If you loaded the toolkit onto your personal computer’s hard drive, the default path is
C:\ProgramFiles\RA _Simplification\SafetyGuardLogix\Files\Safety Device Routines\SmartGuard.
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3. Click Open to initiate the Zone Function Block import.

Look in: I () SmartGuard

| e @&k E-

2|

Filename:  [Zone FB

[ e |

Files of type: | FunctionBlock file [*.fbd)

| [(EE

The Zone Function Block appears in the User define directory of the FunctionBlock tree.

4. Right-click Zone FB and choose Edit.

{ } FunctionBlock lﬁ Input | 5, Output |

& ;!* Logic

® d:% Timer jCounter
g Safety Device
[ A5 Reset/Restart
[+ ﬁ%, Connector

=l g User define

&} zone Foj

The Zone FB appears in the Logic Editor, Page 1.

%' -[Zone FB - {297mm x 211mm) ] i

Ble Edt Yiew Page

Helpiy.

Delete

Validate

=l

|[oa|me s x| c|alloc = 00EREA |

Apa | A oupu |

%[ Pagel |

{ § FunctionBlock |

4

£ Logic ]

(= Timer/Counter

£ Safety Device .

£} ano
{ t Comparator
4 EXNOR

B m—f—l—. a9
}or F

Lt Rs-FF

{1 counter

L} off-Delay Timer
Lt On-Delay Timer
1§ Pulse Generator

£} eom
1} EnableSwitch e — >
{ } e-stop it

£} Light Curkain Manit

L4 Muting

1§ Safety Gate Monitc =
»

Restart

JusEDjMA% = (2]64)

7

The Zone FB controls a single safety zone. A zone is a group of all of the monitored safety inputs, such as E-stops,
light curtains, or gate switches, that must have a status of OK to energize a set of safety outputs.

Inside the logic of the Zone FB, an Inputs OK input represents a summation of all of the monitored safety inputs.
The Restart block monitors this import. If the input is OK, a low-high-low transition of the Restart input
energizes the output of the Restart block.

If the output of the Restart block is OK, the External Device Monitoring (EDM) block turns ON the safety

outputs, 01 and 02. The EDM block also monitors the feedback input and turns OFF the outputs if the feedback
does not switch in a predefined time.
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Close the Zone FB Logic Editor.
6. Select and drag the Zone FB block to the right of the input blocks on the Logic Editor page.

% - [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) ] E =
Ele Edt Wew Function Page Functionslock Heb

|e@ @i x|[se|alz  FHaxnaBmal
Atpt | R Oupat | =
{3 FunctionBlock.

P L —

Page1 |

Zone FB 2
{ | wor

L lor WO31(14) [5] Feadback § Brestan o1
] Courter Hruedbad oz

7] ol
L} on-Delay Timer hd a
3] I ol Ry Requ...
L} Pukse Generstor #031104) (5] ESTOPY ChA - » inputs 0K Restart Requ

EDM D & [ -
EnableSwitch #0305 [5] ESTOP1 ChB. T ——

wos1012) Tna TSI
T Ecics  p—an

. o

JUSED/AX = (51254) 2 539 [micro sec] YA

7. Click, drag, and drop the Safety Input Logic Block output pin onto the Zone FB’s Inputs OK input pin.

%+ - [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm} ] ¥ = k|
Fle Edt Wiew Function Page FunctionBlock Help.

|e@maeixoc|ae  S&x[DalEa|

Page1 |

= g Al —

L Zone FB ]

oR [(#03](14) [$] Feedbadk * BRestart o1

W Wreesback o2
i [1]
1] On-Delay Timer ; !
1 Pulse Generator [FO3]:04) [S] ESTOF1 ChA *—..r. »

& &% Safety Device
e 7
1] Enableswch 1#03]05) [] ESTOP1 ChE
1) estor
4} Light Curtain Monitor
8 s

puts 0K Rastart Raqu...

] safety Gate Monitori
1| Two Hand Controller
L} User Mode Switch

=]
I T [#02]412) [] LEA Cha, *—-A_ﬂ:
1] reset
o) Retat | [WO3)113) [5) L1 €hE
=gy Connector
- — '
K Y I | _>I’I

TUBEDIMAK = (5125%) 539 [micro sec]
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8. Click, drag, and drop Reset and Feedback Input pins onto the Zone FB’s Restart and Feedback input pins, respectively.

* - [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) ]
e Edt Wew Eunction Page Functiordlock Help

1

EEE

|p@ B L x|oc (oo FHex[na|Emal

*| Page1 |

Aok | A owpat |

i
:gm

EXOR
KoT

AND Hl Zone 7B
Comparator
EnoR estat

[#03]:14) [$] Feedback

oR

RSFF
iner /Counter
Counter

L

e

OFf-Delay Timer
On-Delay Tuner

]
0 § e

e 58 |

Pulse Gensrator [03)109) [$] ESTOP1 ChA *—-J\. »
ety Device:
EDM
EnableSwitch 1#031105) (5] ESTOP1 Ch
ol e i [WO3]142) [S] LCA Chi *_|»_
1) Reset
o L Restan )| 1#¥03]:13) [5] LC1 Che

i
2

El®

.«qnm

inputs 0K Restart Requ...

of

[USEDMAX = (5/254)

ExecutionTime = 539 [micro sec]

b

Select Zone Outputs and Connect to Zone Function Block

1. To access your zone outputs, select the Output tab in the Logic Editor.

2. Expand your safety controller to display the safety outputs you configured in the previous section.

The safety outputs shown here are for the Robot Cell example. Your outputs will be specific to your application.

% - [[#03] 1752-L24BBBE CAT 4 - Page

File Edit Yiew Function Page FunctionBlock

|28 |Re s X o @l

x

i} FunctionBlock | &% Input i Output |

=l o [#03]:1752-L24BBBE CAT 4
EI LJ Safety Output

[S] [02](5:):Reset Required
[S] [03](P:):No Name
8] [04](P:d):No Name
[S] [05](P:d):No Name
|5] [08](P:d):Na Name
|S] [07](P:d):No Name
&- [j Standard Output

[S] [00](P:d%:ROBOTCONTACTOR A
-|8] [01](P:d):ROBOTCONTACTOR B
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3. Select and dragall of the safety outputs required for you initial zone control onto the Logic Editor, Page 1.

Two safety contactors, A and B, and a safety reset output were selected for use in this simple zone control example.

4 -[[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) ] N X JEIE
Ble EGt Yew Function Page Funcbonsiock e

le@mR s X|oc|ae SaxnalBERaA

Pagel |

£} FurchorBlock | & Irout J Outout | ~
5o (4031 752-L2VE8EE CAT 4
58] seay

13) safety cupx
(5] [00)(P-4)ROBOTCONTACTOR A Zene FB
5] [01)(P:d}ROBOTCONTACTOR B
5] [02)(s:)Reset Required Rastart ©

(8] [uz)P:)invo Nama
g bcipintis IS T watmack 301 5] ROBGTEOHT.
(5] [08)P=c)to Nome

u} aﬂuﬂ?mmm inputs 0K Restart Ragu 4 §#031:82) 5] Raset Raquined |

A
-
OG04 [5] ESTOR T ChA *—I)_ »
i 1 esror cve '—]__ D
=k
T LI i TRUL.
i ce

- o

USEDIMAY = (5/254) Time = 533 [micro sec] ¥

4. Click, drag, and drop safety output pins onto the associated Zone FB output pins.

% - [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) ] E =/E
B [ Yew Funton Page Functonthode teb
|e@ me s x|oc s SaxndlBEaA|

= - [ Paso1 |
. | =
Sirea S Ou |
5 [#03]:1752-L298B8E CAT 4
=-[§] safety Output Zane FB &
Lﬂ [00)(Pd):ROBOTCH
5] [o1)(P-d)-ROBOTCH Rastatt o 1400) (5] ROBOTEONT..
5] [02)(S:¥Reset Rec
B (e 4 b S sl Fessask Feadsas: 01 [5] ROBOTEONT...
18] [osXp:d):o Hame:
% ximxm oputi QK Restat Rea 11025 (6] Rasat Ragulied
() Sandard Output e
O30 (51 ESTOPI ChA B iy ._‘
#O3]40%) (5] ESTOPA ChE. D
=K
JavnEcicn ek | b
1PO31013) (51 LE1 Che
| I— 0 | ;IJ

JUSEDJAL = (5/254) \Trne = 539 (micra sec) 7

For this example, the Zone FB outputs 01 and 02 are connected to SmartGuard 600 safety outputs to control Cat.
4 dual-safety contactors for the robots. For Cat. 2, only one actual output is required, so an unconnected or
unnamed safety output may be connected to the second Zone output pin. The Zone FB Restart Required output
is also connected to the SmartGuard 600 safety output to provide power to a safety reset-required indicator.

5. Click the Apply icon to apply the logic changes and then click OK to confirm.

' -[[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm

File Edit View Function Page FunctionBlock Help

[Ble |28 ¥ X [oc|o|fox = x|

Page1 |

i} FunctionBlock

& Input Sa Output

o) o [#03):1752-L2468BE CAT 4 | |4 HCIAL ! x|

[=-(S] safety Output
- 5] [oo](P:d):ROBOTC( 9

(5] [01](P:d):ROBOTC ] \'.) Apply the Change? £ iz

-{5] [02](S:):Reset Rec

5] [03)(P:):Mo Name | oK I Cancel —

[04)(P:d):No Name I _.ﬁ

[$] [0S)(P:d):MNo Name
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6. To create additional zone logic for your application, click Add Page and OK and repeat all of the Create Your
Safety Zone Logic steps starting on page 116.

%t -[[#03] 1752-L24BBBE CAT 4 - Page 1 (297m: -2 x|

File Edit View Function Page FunctionBlock Help

@@ =e s x|oc|a|fex 5 -J.-;fx\@ﬁ\@aA]

Page 1 ]

{} FunctionBlock ] ﬂ

B S o | X
o

=) g, [#03]:1752-L24B8BE CAT =
= (8] safety Output
[00](P:d):ROBO
[01](P:d):ROBO
[02](5:):Reset
(8] [03)(P:):No Name

IS] [04](P:d):No Nam
¢ —] IO |2 | |

[#03]:¢14) [S] Feedback L

JUSED/MAX = (5/254)

N

Save and Download Your RSNetWorx Project

1. Close the Logic Editor.

'+ . [[#03] 1752-L24BBBE CAT 4 - Page 1 (297mm x 211mm) | -||:1|]
File Edt View Function Page FunctionBlock Help
|@@ e s x|oc|d oo e x| na|B@aA |

*| Pagel |

{} FunctionBlack | =
2 Input S Output I j

gy [#03]:1752-L24BBBE CAT «

=1 [§] Safety Output Zone FB %]
5] [00){P:d):ROBO

/5] [01)P:d):ROBO | [ ®Restart o1

{5] [02](5:):Reset |

| 5] [03](P:):No Name

(8] [04)(P:d):No Nam

[#03]:(00) [5] ROBOTCONT.... |
[#03]):(01) [S] ROBOTCONT.... |
- Lﬂ [05](P:d):No Nam
| Lﬂ [06)(P:d):No Nam |—.Inpuls OK  Restart Requ...

—Sreedback oz
= [#03):.002) [S) Reset Required |
1-{5] [07)(P:d):Na Nam

@[] standard Output _ILI =
| ] mse— o 4 | LI_‘
JUSEDJMAX = (5/254) 4

2. Click Apply and then OK to close the Properties dialog box.

LX- 1752-1 24BBBE CAT 4 7 ilil

EtheiNet/IP Target1/0 | Local Output |  Local Input/Test Dutput

Error History | EtherNet/IP Eror History
General | Safety | Safely Connection | SafetySlavel/0 | Slavel/0
Mode/Cycle Time | Maintenance Logic

Pq;)wu d

I Enable Password

Change Password I

ok | Cancel fopy | Hep
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3. Click Save to save the RSNetWorx project.

= *RobotCell - RSNetWorx for DeviceNet ) -|I:l|ﬂ

File Edt View Network Device Diagnostics Tools Help g
@ @-@B& ¥ = e
@ Q| EE|@ - & A E| &
1752-L24BBEE -
CAT 4
03

4. Click Online to go online to the DeviceNet network.

=7 *RobotCell - RSNetWorx for DeviceNet ) - |I:l|ﬂ

file Edt View Network Device Diagnostics Tools Help g
BDE-EA S8 B R N
@alk k€ -[2]4 B &
1762-L24BBBE [~
CAT 4
03
5. On the Browse for Network dialog box, navigate to your DeviceNet network under your SmartGuard controller
and click OK.
Browse for network x|

Select a communications path to the desired network.

IV Autobrowse Refresh |

=& workstation, ROCKWELL-6311E3
#)-&5 Linx Gateways, Ethernet
=5 AB_ETHIP-1, Ethernet
=B 192.168.1.12, 1752-L24BBEE, 1752-L24BBBE
R DeviceNet, Devicelet

The software browses for all nodes on the network.

6. Click Cancel after your highest node has been found.

Browsing network... @

Not found: Device at address 17

e
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Right-click your SmartGuard controller node and choose Download to Device.

= *SmartGuard_Robot_Cell - RSNetWorx for DeviceNet i [=1ES
|[Fte Ede viow otwork Device Dispostics Tods el H
BE-B(8|y B e|N

@ QlEE|E- %A B &

b cut Crkx
B3 copy CtrC
2 paste a0

Delete Del

Upload from Device "I
<> NI\ Gre Download to Device E } Diagnostics '|1 y

The software notifies you when the download has completed successfully.

Double-click your SmartGuard controller node to open the Properties dialog box.

Select the Mode/Cycle Time tab.

Click Change Mode.
LV.1752-124BBBE I 2] x|
EtherNet/IP Target 1/0 ] Local Output ] Local Input/Test Output [
Error History ] EtherNet/IP Error History l
General l Safety | S afety Connection [ Safety Slave |1/0 ] Slave |1/0 |
Mode/Cycle Time I Maintenance ] Logic l
—Automatic Execution Mode

¢ Nommal Mode (Need execution command)

" Automatic Execution Mode (Automatically execute after power-up)

NOTE
This parameter becomes effective when the device starts with
power-up after the download of this configuration.

— DeviceNet Communication
¥ Enable (Normal Mode) ¢ Disable (Stand Alone Mode)

WARNING

If you would like to disable the DeviceNet communication, you can _
configure it from the USB or Ethernet connection only. If you don't use Change RIGUE 121 x|

the USB or Ethemnet connection and you select "DISABLE", the Mode

download of this configuration will fail
Change Mode... . IT' o |

8.0 ms 4.0ms

—Cycle Time——— ‘4/0 Refresh Cycle T'mT

oK I Cancel | J | Help |

11. Select Execute and click OK.
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Verify Zone Safety Logic Operation

1. Check that all safety input devices in your initial zone are in the safe or OK state.
Energize the Restart input and verify that the zone safety outputs energize.

Trip one of the zone safety inputs and verify that the zone safety outputs de-energize.

L

Place the safety input back into its safe state, re-energize the Restart input, and verify that the safety outputs
energize.

.\Il

Repeat steps 3 and 4 for each zone safety input.

6. Repeat steps 1...5 for each safety zone in your system.

Add Your Faceplate Logic

Because SmartGuard 600 controllers process only safety logic, they are typically used in conjunction with
CompactLogix™ controllers to process the standard control logic and communicate safety status and diagnostic
information to PanelView™ Plus terminals.

The toolkit includes SmartGuard 600 and Guard I/O HMI faceplates that provide status of the safety circuits and logic,
and provide diagnostics for safety demands and faults. To support these faceplates, standard logic needs to be added to
your CompactLogix or GuardLogix controller.

If you are using a SmartGuard 600 controller with EtherNet/IP capabilities (1752-L24BBBE), use the steps in Copy
SmartGuard 600 Module Configuration to Your Logix Controller Project on page 130 to add the required logic to

support the SmartGuard 600 controller faceplate.

If your SmartGuard 600 controller has only DeviceNet communication capability (1752-L24BBB), follow the steps in
Adding Your Faceplate Logic on page 67.

Copy SmartGuard 600 Module Configuration to Your Logix Controller Project

The toolkit includes a generic Ethernet module that has been pre-configured for access to status and diagnostic data
assemblies in the SmartGuard 600 controller that the SmartGuard 600 faceplate can use. Follow these steps to use the
generic module.

1. Navigate to the Guard I/O and SmartGuard Modules directory in the toolkit and open the RSLogix 5000 project
named Guard]O_Module_Configuration_V17.ACD.

@ C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\Guard I0'ar -|o| ﬂ
| Fle Edt Wew Favorites Took Help [CH\Program Fies\RA. Sm
| @k ~ () - [ F| Pseach | roers | [ F (3 X 9 |[F]- i

J.’-\ﬂdl’ess | ) C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\Guard 10 and SmartGuard Modules LI a Go |

Name ~ [ Size [ Type [ Date todified [
28)GLx Guard 10 Configuration 37KB Microsoft Excel Wor... 3/9/2011 2:40 PM
@Guard]O_MnduIe_Conﬂglratim_v1 6.ACD 414 KB RSLogix 5000 Project  7/1/2010 12:03 PM

1 GuardlO_Module_Configuration_17.ACD 434 KB RSLogix 5000 Project  4/27/2010 12:46 PM
3] safety Zone Configuration 25KB Microsoft Excel Wor... 3/9/2011 2:43PM

If you loaded the toolkit image onto your personal computer’s hard drive, the default path is
C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\Guard IO and SmartGuard Modules.
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2. In the Controller Organizer, navigate to the I/O Configuration folder.

3. Right-click ETHERNET-MODULE SmartGuard_600 and choose Copy.

=43 1/0 Configuration
=-83 1756 Backplane, 1756-A10
- 9 [0] 1756-L625 GuardLogix
= 9 [1] 1756-LSP GuardLogix:Partner
0 f) [2) 1756-DNB DeviceNet_CATZ
-8 [3) 1756-DNB DeviceNet_CAT3
B) [4) 1756-DNB Devicellet_CAT4
B [5)1756-ENBT/A Etherhlet_CATZ
f) [6) 1756-ENET/A Etherhet_CAT3
B [7)1756-ENBT/4 Etherhet_CAT4
ﬂ [8] 1756-ENBT/A EtherMet_SmartGuard
=25 Ethernet
8 1756-ENBT/A EtherNet_SmartGuard
e ﬂ ETHERNET-MODULE SmartGuard_600 B

New Module. ..

& cut Ctrl+x
[y copy clC |
B2 Paste Ctri+y

4. Open your existing Logix controller project and paste the ETHERNET-MODULE SmartGuard_600 module

into your I/O Configuration.

For this example, the SmartGuard 600 modules was added to the network of the CompactLogix L35E Local

Ethernet port.

Controller Organizer

-2 Controller RobotCell
@-C3 Tasks
@8- Motion Groups
i3 Add-On Instructions
@3- Data Types
(] Trends
=3 1jO Configuration
= % Backplane, CompactLogix System
9 1769-L35E RobotCell
(=14 1769-L35E Ethernet Port LocalENS

pfEthernet | 8 New Module...

€11} CompactBus L
(B Paste

Cri+y |

5. Double-click the SmartGuard 600 module to open it’s Properties dialog box.

Controller Organizer

®-(2] Controller RabotCell
-3 Tasks

-] Motion Groups
(>3] Add-On Instructions

=1-E5 1/O Configuration
=-£10 Backplane, CompactLogix System
-fa 1769-L35E RobotCell
-4 1769-L35E Ethernet Port LocalENB
=25 Ethernet
i ‘ 1769-L3SE Ethernet Port LocalENB
: — ﬂ ETHERNET-MODULE SmartGuard_600
"1 CompactBus Local
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6. Edit the name and IP address specific to your application.

B Module Properties: LocalENB (ETHERNET-MODULE 1.1) ﬂ

General | Connection | Module Info |
Type: ETHERMET-MODULE Generic Ethemet Module
Vendor: Allen-Bradley
Parent: LocalENB
Name: |SmartGuard_600

i~ Connection Parameters

Assembly .
Instance: Size:

Inpu: [0 o = ey
owpe 121 = eew
S A coommin B 0 = e
& IPAddess: [ 192 . 168 . 1 . 12 sewte: [ [

© Host Name: stews Outpot: [

Status: Dffine T e
7. Click OK to close the SmartGuard 600 Properties dialog box.

Eorrmfurmal:lData -SINT

Import SmartGuard 600 Faceplate Add-On Instruction and Logic Rungs to Your Logix Controller Project

The toolkit includes pre-configured logic for the SmartGuard 600 faceplate as well.

1. Right-click Add-On Instructions and choose Import Add-On Instruction.

¥a RSLogix 5000 - Robot_Cell in SafetyApplicationExample.ACD

File Edit View Search Logic Communications Tools Window Help

Bl@|W| &8 &|w@] o]

[0ffine | |MoForces ~ ey e
INo Edits j Iches Disabled :I Ea

Path:™ <none> |
3
M ||+ Controller Robot_Cell
# &5 Tasks
#-&5 Motion Groups
(" Ungrouped Axes
] dd-On Instructions
E @Eﬁta Types (& New Add-On Instruction...
User-Defined
I t Add-On Instruction...
#- L Strings I L e I
M= L cia - s .

2. Browse to the ME Faceplate Files folder within the Guard I/O and SmartGuard Faceplate Files toolkit directory.

If the toolkit has been loaded onto your personal computer, the path is C:\Program Files\
RA_Simplification\SafetyGuardLogix\Files\Guard IO and SmartGuard Faceplate Files\ME Faceplate Files.
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3. Select the Add-On Instruction file named ENIP_SmartGuard_AOIL5X, and click Import.

Import Add-On Instruction -

Lock in: | () ME Faceplate Files

ElNGE e E

B

My Recent
Documents

©

Desktop

1]

o

My Documents

bodl .

My Computer

|

-

My Network %S

Places

Files of type:

Files containing: ILE] Add-On Instruction

B ENIP_ SmartGuard AOLLSX]

GuardIO_ACLLSX

name: I

[RSLogix 5000 XML Files 5L5X)

I[:]Add-ljn Inshiuctions

Ll L] Lef e

Import...
Cancel

Hdpl
A4

4. Click OK on the Import Configuration dialog box to execute the import.

&| 3] Find ~| B|&|  EindReplace...

Find Within: Final Name

E

Impott Content:

3 Add-On Instructions

md
-8 Enors/wamings

EREIENIP_SmartGuard_AOI

Data Types

Configure Add-On Instruction Properties

Import Name:  ENIP_SmartGuard_ADI

Dperation: iCluts (B

(i) References wil be imported ac
configured in the References folders.

Final Name:

Description: -

Revision: v1.004122010
Revision Note:

Rockwel Automation

!EN\ijarlEumLAEll ~| Propetties

.

Concel |

Help

4

The ENIP_SmartGuard_AOI appears in the Add-On Instruction folder of your Logix controller.

Controller Organizer

-] Control
[+ E5 Tasks

ler RobotCell

-3 Mation Groups

=-&5] Add-On Instructions
(=6 ENIP_SmartGuard_aACI
9 Parameters and Local Tags
Eh Logic

Controller Organizer

<[22 Controller RobotCell
=& Tasks
. @248 MainTask
| =3 MainProgram

------ @ Program Tags

=R} MainRoutine
- [ Unscheduled Programs { Phases
-3 Mation Groups

5. Double-click your Main Routine or the routine in which you want to use the faceplate logic.
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6. Right-click a runginsertion location and choose Import Rungs.

MainProgram - MainRoutine® } .ﬂEL’ﬂ
| 1 (] e ]
& CutRung Chrl+X =
By CopyRung CtrkC
2 Paste Chrl+¥
Ei
{Eocd Delete Rung Del
Add Rung SR
Edit Rung Enter
Edit Rung Comment Ctrl+D
[ Import Rungs... ]
Export Rungs...

7. Browse to the ME Faceplate Files folder within the Guard I/O and SmartGuard Faceplate Files toolkit directory.

If the toolkit has been loaded onto your personal computer, the path is C:\Program Files\
RA_Simplification\SafetyGuardLogix\Files\Guard IO and SmartGuard Faceplate Files\ME Faceplate Files.

8. Select the Add-On Instruction file named ENIP_SmartGuard_AOI_Map.L5X, and click Import.

Import Rungs F i]

Laok in: ]UME Faceplate Files j O e

k Een tGuard_A
=] ENIP_SmartGuard_AOI_Map_2.L5X
GEEEEEN () GuardlO_AOI_Map.LSX
SEEIEE (1) GuardIO_AOI_Map_2.LSX

'@ ] SmartGuard_AOI_Map.L5X

Desktop

o

My Documents

File name: [ENIP_SmantGuard_a0I_Map Impat...
Cancel
Help |
A

VI Files of type: | RSLogix 5000 XML Files [5LEX)
‘ﬁ Files containing: p—| Rungs
-
My Nelwork Into: IE Mamf outine (MainProgram)
Flaces
™ Dyerwite Selected Rungs

Ll Lef Lef 1<
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9. Select Tags from the Import Content organizer on the Import Configuration dialog box.

M Import Configuration B

Z| 5| Find |

j gjgl End.t“ﬂeplace...l

B

Find Within: Final Name
Import Content:
Configure Rung Propeities
oqram
Routine (Rungs) e
X & References Operation: ICleala ﬂ after last Rung
=3 Tags (i) References wil be imported as
ﬁmpongnls configured in the References folders
& Ewors/wamings
Routine Properties
Name: MainRoutine
Description: LI
Type: @ Ladder Diagram
In Progranm: C} MainProgram
4| | »]
ok | Cancel | Heb |

10. Ifyoudid not use the default SmartGuard 600 name for your SmartGuard Ethernet module, then rename both the
SmartGuard_600:I tag and the SmartGuard_600_InputData tag; otherwise skip this step.

a. Click the pull-down arrow next to the SmartGuard_600:1 input tag in the Final Name column (A).

b. In the pull-down menu, browse to your SmartGuard 600 Ethernet module input tag and select it (B).

c. Select the SmartGuard_600_InputData tagin the Final Name column and type over the existing name with the

name of your SmartGuard 600 Ethernet module (C).

d. Click OK to complete the rung import (D).

M Import Configuration =3 ﬁ
gl me [ 5] BlA|  Fnomeplace. |
Find Within: Final Name
Configure Tag References
Rumse) Import Name Operation || Final Name: & | 27] Alias For | Data Type | Descr]
23 References o £ | SmaitGuad_6001 Use Existing | ) EINIENERTNEIN e |4B:ETHERNET_MODUL... | |
N3 D) Tags | SmatGuard 600 InpuData |Create B I[Y. = smlu Tags ll
L f_*] Other Components
& ErorsAwamings |Name :'I]an Type ” -
8 [ SmartGuard_600.C AB.ETHERNET_MODULE.C:0 |
@ SmartGuard_600.| ABETHERNET_WODULE_SINT_SBytes:t0
4 Conticler
I Import Configuration i ﬁl
E|5| Fne [ ~| B[] FndRepsce. |
Find Withir: Final Name
Import Content:
kg MainT ash Configure Tag References
3 M ogran v : r
it ('3 Eiﬁ Mair;;l:utine (Rungs) Impoit Name Operation || Final Name £ | 27| Alias For | Data
it &) References ﬂ SmartGuard_B00:I Use Existing | (| SmanGuard_BO00:| = ABE
D3 1B Tags 8| SmartGuard 600 InputData |Create SmartGuard 600 S DINT
B Other Components
-8 ErorsAwamings 4| | L2
< |2
O « | cencel Hep |
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11.

12.

13.

14.
15.

136

The imported rung appears in your routine.

Right-click the end rung and choose Import Rungs to import output tag mapping rungs.

| MainProgram - MainRoutine* ) = |= ﬂ
T T e e
OP: -
0 Copy File A —J
Source  SmartGuard_800:1 Data[0]
Dest SmartGuard_600_lnputData[0]
Length 2
&, CutRuna
B3 CopyRung
2 Paste
Delete Rung Del
Add Rung Ctri+R
Edit Rung Enter
Edit Rung Comment Ctrl+D
Import Rungs... ] z

e 1 i
Browse to the ME Faceplate Files folder within the Guard I/O and SmartGuard Faceplate Files directory.

If the toolkit has been loaded onto your personal computer, the path is C:\Program Files\RA_Simplification\
SafetyGuardLogix\Files\Guard IO and SmartGuard Faceplate Files\ME Faceplate Files.

Select ENIP_SmartGuard_AOI_Map_2.L5X and click Import to import the additional SmartGuard 600
faceplate rungs.

Select Tags from the Import Content organizer on the Import Configuration dialog box.

If you did not use the default SmartGuard 600 name for your SmartGuard Ethernet module, then rename the
SmartGuard_600:0 tagas follows:
a. Click the pull-down arrow next to the SmartGuard_600:0O input tag in the Final Name column (A).
b. In the pull-down menu, browse to your SmartGuard 600 Ethernet module output tag and select it.
In this example, we selected the SmartGuard 600 Ethernet module tag named SmartGuard _600:O (B).
c. Click OK to complete the rung import (C).

M Import Configuration N ﬂ
,;_] ;,| Find: v §|@,[ Find/Replace...
Find Within: Final Name
Import Content:
&& MainT ask Configure Tag References
£ MainPrograr - == I P
b Eﬁ MainRoutine [Rungs) ImM Name [IEgetalm o JFmENm I;‘l‘ Alias For | Data Type |
&5 References ﬁ& SmartGuard 600 |Creste  |J |SmartGuard_600 o ENIP_SmattGuard_a0I
B B Tags il | G000 | Use Existing | |4 ECIENETINEINES 0 - AB:ETHERNET_MODULE_SINT_1Bytes:0:0
& Add-On Instruction: oo
Y. = W LAN Tags v
[ Data Types | | g :I
_gj Other Components [Name ::\IDme Type [ =
@. EroisAWainings ﬂ [+]-SmartGuard_500:C AB:ETHERNET_MODULE:C.0
ﬂ [+ SmartGuard_600:| AB.ETHERNET_MODULE_SINT_8Bytes:LO
@ [+-SmartGuard_B00:0 ABETHERNET_MODULE_SINT _1Bytes:0:0
| i
[ Controller
«| I Progam »
< | ]
o OK | Cancel Hep |
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The additional two imported rungs will appear in your routine.

MainProgram - MainRoutine® - ICII XI
2 i |
| e N [ TP e e |
COP- -
i} Copy File - J
Source  SmartGuard_600:1 Datal0]
Dest SmartGuard_S00_inputData[0]
Lencth 2
Safety Reset
SmartGuard_600.Cmd_SafetyReset SmartGuard_§00:0 Data[0].0
1 36
Fault Reset
SmartGuard_600.Cmd_FautReset SmartGuard_600:0 Data(0].1
3k
(End)

F1e

Create an Instance of Your SmartGuard 600 Faceplate Add-On Instruction in Your CompactLogix Project

Routine

1. Right-click on the rung just after the imported output tag mapping rungs within you project routine and choose
Add Rung.

El MainProgram - MainRoutine*

EEEEE R

=I5l

0

COP.

Copy File

Source  SmartGuard_600:| Data[0]
Dest SmartGuard_800_InputData[0]
Length 2

Safety Reset
SmartGuard_600.Cmd_SafetyReset SmartGuard_600:0 Data(0].0
JE
Fault Reset
SmanGuard_800.Cmd_FaultReset SmartGuard_500:0 Data[0].1
JE
o CutRung Crb+¥
Lh Copy Rung Crl+C
2 Paste Crk+y
Delete Rung Del
Add Rung CrHR
Edit Rung Enter
Edit Rung Comment CrH+D

KN

S|
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2. Select the Add-On element group tab and click the ENIP_SmartGuard_AOI instruction button.

% RSLogix 5000 - RobotCell [1769-L35E 19.11]* 3 -|of x|

File Edit View Search Logic Communications JTools Window Help

| [’;]llﬁ""lﬂlgij xlaﬁlﬂl "-’Iﬁ'l IStS_OVEVLDBdT’iP j 3|@|%I|E ¥ EI QIQI |5:!f:':.‘alacgu.a.;g.u
Offfine A, = RUN I_@ﬂ M Path: [<none> ~] &

No Forces b ]]:g":}_
No Edits 2= o 2

s e T 2| [F) MainProgram - MainRoutine! o =)
= 5 Conroe ol _ HE=E

& controller Tags
(21 Controller Fault Handler

(] Power-Up Handler ] TOoP ;I
=-E3 Tasks 0 Copy File
B-6@ MainTask Source  SmartGuard_B0C:1Data[0]

An instance of the ENIP_SmartGuard_AOT instruction appears in the rung.

2 wonvrogran waouioes N
) Bl le | =] vgl

=
Safety Reset
SmartGuard sancm |_SafetyReset SmartGuard_600:0.Data{0] 0
1 JE { >
Fault Reset
SmartGuard_800.Cmd_FaultReset SmartGuard_600:0.Data(0].1

2 JiE <>

e ——ENIP_SmartGuard_AOL
3 L]

e ENIP_SmartGuard_A0! _ [l HCsts_CmbdSatetyinputStatus >—

-] Sts_SafetylnputData

e Sts_SafetyinputStatus ?? -(Sts_CmbdSafetyOutputStatus >—

e Sts_SafetyinputLatch 77

e Sts_SafetyOutputStatus 77

] Sts_SafetyOutputReadback 77

e Sts_TestOutputStatus 7

e Sts_SafetyOutputData 7

e Ref_lnputData ?

e Ref_OutputData 7

e

X =l

roqram
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3. Assign the ENIP_SmartGuard_AOI to the SmartGuard 600 module that you configured in the previous section.
a. Double-click the ENIP_SmartGuard_AOI tag entry field (A).
b. Select the pull-down arrow (B).
c. Double-click on the SmartGuard 600 Ethernet module tag within the pull-down dialog box.
In this example, we selected the SmartGuard 600 Ethernet module tag named SmartGuard_600 (C).

MainProgram - MainRoutine*

[ 2l o] ]

Safety Reset
SmartGuard_500.Cmd_SafetyReset
1 JE

SmartGuard_500:0 Data[0].0

2 Ps

Fault Reset
SmarlGuard_500.Cmd_FaultReset
IE
J L

SmartGuard_600:0 Data[0].1

——ENP_Smancusrd_A0———)

ENPASmartGuardﬂ [P s cnvoseretynutstatus>— l
Sts_SafetylnputD:
Sts_SafetylnputStatus |7, j ShmclENlPﬁSmanEuad,ADl

Sts_SafetylnputLatch
Sts_SafetyOutputStatus [ -2||Data Type
ENP_SmanGuard_AOl

[Name
[+ SmartGuard_600

Sts_SafetyOutputl

Sts_TestOutput St

Sts_SafetyOutpulData

Ref_InpulData
Ref_OutputData

., 000D D DD

[T Contoler

Program

4. Assign the Ref_input Data tag.
a. Double-click the Ref_Input Data tag entry field (D).
b. Click the pull-down arrow (E).
c. Double-click the SmartGuard 600 InputData tag in the pull-down dialog box.
In this example, we chose the SmartGuard 600 input data tag named SmartGuard_600_InputData (F).

Be sure to select the input data tag that you configured in the previous section if you did not use the default
name.

[l MainProgram - MainRoutine®

Safety Reset
SmartGuard_§00.Cmd_SafetyReset
IE
e

SmartGuard_500:0 Data[0].0
rd

<

Fault Reset
SmartGuard_600.Cmd_FaultReset
AL
JC

SmartGuard_600:0 Data[0].1
b7

ENIP_SmartGuard_AO|
3 ——

ENIP_SmartGuard_AOl  SmartGuard_600 [_] —(Sts_CmbdSafetyinputStatus >—
Sts_SafetyinputData D&

Sts_SafetylnputStatus 0€ (Sts_CmbdSafetyOutputStatus >—
Sts_SafetyinputLatch 0e

Sts_SafetyOutputStatus D&

Sts_SafelyOutputReadback De

Sts_TestOutputStatus o€

-]
L]
e
e
e
[
e
(]
1
e
e
e
e
e

SI"‘7"“'TI.°tl Tags

:ﬂ[nm Type
ENIP_SmartGuard_AOI

El

-

ﬂ [} SmartGuard_800

ﬂ [#-SmartGuard_B00:C
B [+ SmantGuard_800:1
] [ SmartGuard_500:0

AB.ETHERNET_MODULE:C:0
ABETHERNET_MODULE_SIN1
AB.ETHERNET_MODULE_SINT

[+ SmariGuard_600_inputData

DINT[2]
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5. Assign the Ref_OutputData tag.
a. Select the Ref_OutputData tag entry field and type SmartGuard_600_OutputData (A).

If you did not use the default SmartGuard 600 Ethernet module tag, enter “Your SmartGuard 600 Ethernet
Module Name_OutputData.

b. Right-click the entered output data tag and select the tag name you typed in the previous step to open the New
Tag dialog box (B).

el
i) o 8 [o | |

=
Safety Reset
SmartGuard_600.Cmd_SafetyReset SmartGuard_600:0 Data[0).0
1 I )
Fault Reset
SmartGuard_600.Cmd_FaultReset SmartGuard_600.0 Data[0].1
2 3k <>
e ———ENIP_SmartGuard_AOl
3 e 1
e ENIP_SmartGuard_AOI SmartGuard_500 [ ] |<(Sts_CmbciSafetylnputStatus >—
] Sts_SafetylnputData 0«
L] Sts_SafetyinputStatus 0« =(Sts_CmbdiSafelyOutputStatus >—
L] Sts_SatetylnputLatch 0«
e Sts_SafetyOutputStatus 0
e Sts_SatetyOutputReadback 0«
e Sts_TestOutputStatus O«
e Sts_SatetyQutputData 0«
e Ret_InputDat; SmartGuard_600_inputData
: Ref_Outpudi SmartGuard_500_OutpulData @ New "SmartGuard_600_0 Data”  Ctr+w ]

@

& Cut Instruction Ctrl+x
, j MainRoutine* L
MainProgram By Copy Instruction Chrl+C

c. Click OK to create the new tag.

Name: [Smartﬁuard_SUU_DulputDala OK

Lx

Description: ;] Cancel

dii

Help

H
|

Usage: |<nomab
Type: I Base - I Connection...

Alias For: I

Data Type: ;Dmr

0 T Y

Scope: |C§ MainProgram
E! 3t«n::| ! Read/\Write
Style: ! Decimal

I~ Constant

= Gpen Configuration
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If the instance of your SmartGuard 600 Faceplate Add-On Instruction was configured correctly, then the rung
should display with no errors.

COP S
0 Copy File —
Source  SmartGuard_600:1.Data[0]
Dest SmartGuard_800_lnputData[0]
Length 2
Safety Reset
SmartGuard_600.Cmd_SafetyReset SmartGuard_600:0.Data[0].0
1 JiE {> |
Fault Reset
SmantGuard_600.Cmd_FaultReset SmartGuard_500:0.Data[0]1
2 J E G2
—————ENP_SmariGuard_A0I
3
ENIP_SmartGuard_AOI SmartGuard_600 [..] H(Sts_CmbdSafetylnputStatus >—
Sts_SafetylnputData D&
Sts_SafetylnputStatus D& [ (Sts_CmbdSafetyOutputStatus >—
Sts_SafetylnputLatch D&
Sts_SafetyOutputStatus 0e
Sts_SafetyOutputReadback D&
Sts_TestOutputStatus D&
Sts_SafetyOutputData 0e
Ref_InputData SmantGuard_600_InputData
Ref_OutputData SmartGuard_600_OutputData
=
MainRoutine' [ I
4 MainProgram I ﬂJ 4

Configure CompactLogix Communication

This procedure assumes that your communication method to the CompactLogix controller is via the Ethernet protocol

and that your Logix Ethernet module has already been configured. For additional information, refer to these
publications:

e 1769 CompactLogix Controllers User Manual (for catalog numbers 1769-L31, 1769-L32C, 1769-L32CR, 1769-

L32E, or 1769-L35E), publication 1769-UMO011
o CompactLogix System User Manual (for catalog numbers 1769-L20, 1769-L30), publication 1769-UM007

Follow these steps to configure Logix Communication.

1. Open RSLinx Classic software and select Configure Drivers... in the Communication menu.
2. Select the Ethernet Devices driver from the pull-down list.

3. Click the Add New... button.

"Configure Drivers wafrs|
Available Driver Types:

| Close

| <] AddNew. s
Help

— Configured Drivers: -

Name and Description | Status J
Configure...
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4.

9.
10.

In the Add New RSLinx Classic Driver dialog box, name the new driver and click OK.

"Add New RSLinx Classic Driver

Choose a name for the new driver. K
[15 characters maximum)

[4B_ETHA ﬂl

In the Configure driver dialog box, type the IP address of your Logix Ethernet module and click OK.

The IP address shown is an example. Yours will be different.

‘Configure driver: AB_ETH-1 alrs)

Station Mapping |

Station | Host Name Add New |
23 1IJ 9:1 .36.82 I T
TIP If your Logix Ethernet module is already configured, the IP address is displayed on the module.
Click Close.

Select RSWho from the Communication menu.

In the RSWho window, expand the Ethernet communication module until your controller is visible.

* a5 Lnx Gateways, Ethernet
[ &5 AB_DF1-1, DF1

N3 AE_ETHIP-1, Ethernet
-3 192.168.1.101, 1734-AENT PointIO EtherNet/IP Adapter, 1734-
-4 192.168.1.103, 1769-L32€ Ethernet Port, 1769-L32E Ztherne: P
[+ E 192,168.1.105, Panelfiew Plus 1000, Panelview-Plus

B 192,168.1.107, PowerFlex 40, Powerflex 40 P 110V ,SOHP
M 192.168.1.109, PowerFlex 70, PowerFlex 70 240V 4.2A

< | 2

Verify that you can browse to your CompactLogix controller.

Minimize the RSLinx application window and return to your RSLogix 5000 project window.

Save and Download Your Program

Follow these steps to save your program and download it to your CompactLogix controller.

1

2
3
4

142

Save the program by choosing File>Save from the menu bar.

Turn the keyswitch on the controller to REM.

To define the path to the controller, click Who Active fﬁ and select the controller.

. Click Download.
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FactoryTalk® View ME Software Integration

Introduction

The Safety Accelerator Toolkit contains faceplates that let you create displays in FactoryTalk View Machine Edition
software. Use safety I/O module faceplates for displays that let you control and monitor your Guard I/O™ modules or
SmartGuard™ 600 I/O. Use safety instruction faceplates for displays that monitor the status and diagnostic information
of GuardLogix" controller safety application instructions.

This example shows a pre-configured Guard I/O Goto display button that can launch the on-top display or faceplate for
the particular Guard I/O module. The faceplate includes status and diagnostic views controlled by its own toolbar
buttons.

Figure 4 - Guard 1/0 Module Faceplate Views

‘ CellGuard1

IN IN

0-7 8-15 9
o

Eocﬁng gﬁcgl 1A

Locking Switch 1B
Locking Switch 2A
Locking Switch 2B

EStop 1A
EStop 1B
EStop 2A
EStop 2B

Ei\
£

OO0C0 o000
OO00 OONNm

NSO WNAQE
DiojoiD! mmug

’ CellGuardi ’ CellGuardi

@ IN IN s IN IN
‘ 0-7 8-15 & 0-7 815
~ Probable Cause  Recommended Action
Locking Switch 1A Locking Switch 1A
1) Ground fault break in an input signal line. 1)Check the wiring.
2) Trouble with the connected device. 2)Replace the connected device.

> ol l‘ It
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Before You Begin

Complete the Logix integration steps in Chapter 3 or Chapter 4 to prepare your project. Make sure FactoryTalk View
ME software is installed on your personal computer.

What You Need

e FactoryTalk View Machine Edition software, version 6.1 or later

o Safety Accelerator Toolkit, DVD SAFETY-CLO002 or visit the Integrated Architecture® Tools and Resources
website at http://www.ab.com/go/iatools

Follow These Steps

¥ ¥

Configure Your Safety Instruction Faceplates, Configure Your Guard I/0 or SmartGuard 600
page 145 1/0 Faceplates, page 148

J J
vy

Adding Pre-configured Goto Buttons to Your
FactoryTalk View ME Application, page 151

Add Goto Buttons to Your Application,
page 151

L

Associate Each Button to a Faceplate and

Parameter File, page 154

(reate a Runtime File, page 159
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Configure Your Safety Instruction Faceplates

Safety Instruction faceplates are used only with 1756 GuardLogix and 1768 Compact GuardLogix controllers.

1. Open your existing FT ViewME application to which you want to add the faceplates.
2. Right-click on Displays and choose Add Component Into Application.

4 RSView Studio - Machine Edition
File View Application Tools Window Help

||t B & D= #E|5

EHpIorer Robot Cell
<3 Local (USMKEJWNOVAK3)
= flos Robat Cel
= f8 Robot Cel
(] System
#-(C] HMI Tags
=3 Glaphics

® g

+

GlobalC  New

ITETES  Add Component Into Application...
) Images  Import and Export...
E Parameters

)]

3. Browse to the Safety Instruction Faceplate files in the toolkit and open the ME_Safetylnstruction_Faceplate_Files

folder.
4. Select the Safetylnstruction_Faceplate.gfx.

Add Component Into Project

Look in: IL)ME Safetylnstiuction_Faceplate_Files l] & ﬂf B~

JSafetyInstructlmz _Faceplate.gfx

Safetvlnstru;tlon Faceplate.gfx

E
My Recent |
1

IMPORTANT If you are using the CPM, CBIM, (BSSM, or CBCM instructions, choose Safetylnstruction2_ Faceplate.gfx instead.

5. Add the faceplate parameter file by right-clicking on Parameters and choosing Add Component Into Application.

aRSView Studio - Machine Edition

File View Application Tools Window Help

FEEIE XA
_Exp!arer Robot Cell
=& Local
=-fln Robot Cell
=-f8 Robot Cel
-] System
& HMI Tags
=33 Graphics

= Displays
Global Objects

Libraries
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6. Browse to the Safetylnstruction Faceplate files in the toolkit and open the ME_Safetylnstruction_Faceplate_Files

folder.

Add Component Into Project

Look in: I(j ME_Safetylnstiuction_Faceplate_Files j e & E-

i ME_SafetyInstructionhlame_Parameter.par

|
2y |
My Recent l
Documents |

7. Select the ME_Safetylnstruction_Parameter file.

8. Double-click the parameter file you just added to open it.

9. Edit the Device Shortcut name to match the GuardLogix controller that you configured for both parameter 1 and
parameter 2.

This example shows a shortcut name for a controller named ‘GuardLogix’

0| ME_SafetylnstructionMame_Parameter

mmmmmm==== Parameter File Created 2008/02/1] sessssssss==

|}
IThis parameter file is for use with the Safetylnstruction Faceplate display
f

P
! Use this parameter fi conjunction with a Goto display button that
! represents a Safety Instruction that you intend to monitor.

! Simply assign this parameter file within the Gato display button’s

! Properties - Display Settings.

1

| General Parameter Syntax:

! #replacement=tagname

! Example:

1 #1=::[GLX-L62S]InstructionTag_1

!

1 #1 in any expression of a graphic object would be replaced by the tag ::[GLX-L625]InstructionTag_1
1

! Assign the “tagname” of the Safety Instruction you intend to monitor.

[

! The “tagname” includes the "Device Shortcut® of your system's Logix Controller and the

! "Instruction Name" of the Safety Instruction that was configured in your Logix application file.

GLX-625 represents the *Device Shortcut” name of Logix controller you configured in
RSLinx Enterprise Communication Setup that is hosting the Safety Instruction you intend to monitor.

ionTag_1 rep: the I ion Name* of i Safety ion that was
in your Logix application file.

1 #2 in any expression of a graphic object would be replaced by the tag ::[GLX-L625]FaceplateAnimationTag_1

Assign the “tagname” of the Faceplate Animation ou _intend to store faceplate animation data_

! The “ragname” includes the "Device Shortcut™
I that was created in your Logix application file

10. Type the Safety Instruction tag name for the safety instruction you want to monitor.

This example shows a safety instruction tag named “Zonel _LOCKINGSWT..

| #2 in any expression of a graphic object would be replaced by the tag ::[GLX-L625]FaceplateAnimationTag_1
1

| Assign the "tagname” of the Faceplate Animation tag you intend to store faceplate animation data.

!
! The “tagname” includes the "Device Shortcut™ of your system’s Logic Controller and the "Faceplate Animation Tag" of the

| that was created in your Logix application file.

!

S

#1=::[GuardLogix]Zone1 _LOCKINGSW1

#2=::[GuardLogix]FaceplateAnimationTag_1

< 2.

11. Type the name of the user-defined tag for the user-defined data type that you created for your corresponding safety
instruction.
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This example shows a tag named “Zonel _LOCKINGSW1_Animation.

| #2 in any expression of a graphic object would be replaced by the tag ::[GLX-L625]FaceplateAnimationTag_1

1
1 Assign the "tagname® of the Faceplate Animation tag you intend to store faceplate animation data.

!
| The “tagname” includes the "Device Shortcut® of your system’s Logic Controller and the "Faceplate Animation Tag” of the

| that was created in your Logix application file.

#1=::[GuardLogix]Zone1_LOCKINGSW1
#2=::[GuardLogix ]33 I Ko Jed 4], (e BT EN T
>

<

12. Close the parameter file.

13. Rename the parameter file by right-clicking the file, choosing Rename, and typing the new parameter file name.

From: Zonel_LOCKINGSW1

RN one1 LOCKINGSW1 Cancel

It is recommend that you use the safety instruction name from within the parameter.

14. Create a separate parameter file for each safety instruction.

This example shows two parameter files configured for the safety instruction named “Zonel _LOCKINGSW I’
and the safety instruction named “Zonel_ROBOTCONTACTORS.

Explorer - AcelTest
=& Local (USMAYBAPROSAKT)
= o AcelTest
= B AcelTest
#- (] System
#-(] HMI Tags
=53 Graphics
( Displays
Global Objects
Libraries
+ B Images
=) [# Parameters
Zone1_LOCKINGSWA
O

+

r

+

1

Zonel_ROBOTCONTACTORS
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Configure Your Guard I/0 or SmartGuard 600 1/0 Faceplates

1. Open your existing FT ViewME application to which you want to add the faceplates.
2. Right-click on Displays and choose Add Component Into Application.

aRSView Studio - Machine Edition

File View Application Tools Window Help

|@e s Ds #E|5 |

Explorer - Robot Cell
= Local (USMKEJWNOVAK3)
=-fsy Robot Cell
= f8 Robot Cel

(] System
(] HMI Tags
=53 Graphics

@ g

GlobalC  New ‘

+

+

(MBI add Component Into Application...
b Images Import and Export...
w-[#] Parameters

r

3. Browse to the ME Faceplate Files folder within the Guard I/O and SmartGuard Faceplate files directory.
BEE]

Safety Accelerator Toolkit
LISTEN. THINK. SOLVE®

System Layout and Wirir

uard 10 and

Safety Device Routines

y Application Examples
pport Information

Terms and Conditions

Rochkwell
SAFETY-CLO02C-EN-C @ ANen-Bradley - Rockwell Software  Automation

If the toolkit has been loaded onto your personal computer, the hard drive path is C:\Program Files\
RA_Simplification\SafetyGuardLogix\Files\Guard IO and SmartGuard Faceplate Files\ME Faceplate Files.

4. Select the GuardIO_Faceplate.gfx for Guard I/O digital modules or select GuardIO_Analog_Faceplate.gfx for
Guard I/O analog modules.

r
2l Add Component Into Project . L ] .

N
@E)"I )" 'Guard 10 and Sm... > ME Faceplte Files

| search Me Faceplate Files pel |

Organize v New folder =~ 0O @
Y Favorites Name Date modified Type
B Desktop || GuardlO_Analog_Faceplate.gfx 2/21/201311:05 AM  GFX File
& Downloads ‘ __ GuardIO_Faceplate.gfx 4/21/20099:56 AM  GFX File

%l Recent Places

'~ Libraries
3 Documents
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5.

Add the faceplate parameter file by right-clicking on Parameters and choosing Add Component Into Application.

aRSView Studio - Machine Edition
File View Application Tools Window Help

|@e | De 2|5

Explorer - Robot Cell

[=-&% Local
=-fln Robot Cell
= f8 Robot Cel
#-(] System
- HMI Tags
=-E3 Graphics
W Displays
Global Objects
= Libraries
) Images
g
Local Mes:  New
23] D Alarms Add Component Into Application. ..
#-(77 Information

Browse to the ME Faceplate Files folder within the Guard I/O and SmartGuard Faceplate files directory.

-
2] Add ComponentInto Project ~  #%

@O’ ))"'Guard 10 and 5. » ME Faceplate Files

—

Search M

m
]
a
i
"
o
15}
o
]
o

Organize ~ New folder =~ 6 @

E] Documents & Name i Date modified Type
& Music ’ =

4 : B9 ME_GuardIO_Analog_Parameter  1/28/20134:30 PM  RA Database
@)l New Library =

§ |E%5 ME_GuardIO_Parameter 4/21/20099:56 AM  RA Database

=/ Pictures
B videos

Select the ME_GuardIO_Parameter file for Guard I/O digital modules or select GuardIO_Analog_Parameter for
Guard I/O analog modules.

Double-click the parameter file you just added to open it.

Edit the Device Shortcut name to match the GuardLogix controller that you configured or the CompactLogix™
controller to which your SmartGuard 600 controller is attached.

This example shows a shortcut name for a controller named ‘GuardLogix.

|l============ Parameter File Created 2008/02/1] =======s=====
!

IThis parameter file is for use with the GuardlO Faceplate display

1

e a=a= ===
! Use this parameter file in conjunction with a Goto display button that

| represents a Guard 10 Module that you intend to monitor.

| Simply assign this parameter file within the Goto display button's

| Properties - Display Settings.

1

! General Parameter Syntax:

! #replacement=tagname

! Example:

! #1=::[GLX-L625]GuardIiOModule_1

!

! #1 in any expression of a graphic object would be replaced by the tag ::[GLX-L62S]GuardlOModule_1
1

| Assign the "tagname® of the Guard 1/0 Module you intend to monitor.
!
IThe “tagname” includes the "Device Shortcut® of your system's Logix Controller and the
| *"Module Name® of the Guard I/0 Module that was configured in your Logix application file.
!

GLX-62S represents the "Device Shortcut” name of Logix controller you configured in
RSLinx Enterprise Communication Setyp that is conn d to the inte d

|
1
!
| GuardiOModule_1 represents the "Mg
! in your Logix application file.
1] e s |

#1 = [T BB GuardlOModule 1
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10.

11.
12.

13.

150

Type the GuardIO_AOI or ENIP_SmartGuard_AOI ModuleName of the module you want to control and

monitor.
This example shows a module named ‘CellGuardl’.

! GuardlOModule_1 represents the "Module Name® of intended Guard 1f0 Module that was configured
! in your Logix application file.

#1 -::ICuardLogixlm

For the ME_GuardIO_Analog_Parameter there are two parameters.

e First parameter name should be the name of the standard GuardIO_Analog_AOI, typically the
AnalogModuleName.

e Second parameter name should be the name of the safety GuardIO_AnalogAOI_Safety AOI, typically the
AnalogModuleName_S.

This example shows a parameter for an analog module name IE4S.

#1=::[GuardLogix]IE4S
#2=::[GuardLogix]IE45_S

<

Close the parameter file.

Rename the parameter file by right-clicking the file, choosing Rename, and typing the new parameter file name.

From: CelGuard1

To Cancel

Using the ModuleName from within the parameter is recommended.
Create a separate parameter file for each Guard I/O or SmartGuard 600 module.

This example shows two parameter files configured for two Guard I/O modules named CellGuard1 and
CellGuard2.

Explorer - Guard IO Faceplate 032408 for
=53 Graphics
S E Displays
=] [aLARM)
2] [DIAGNOSTICS)
=] [INFORMATION]
=] Goto_Guardl0
i..|Z] Guardl0_Faceplate

; Global Objects
3 Libraries

) B Images
[#]

=] CellGuardl
2] CellGuard2

.03
-y

1
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Adding Pre-configured Goto Buttons to Your FactoryTalk View ME Application

Goto buttons launch the faceplates for the individual safety instructions, Guard I/O modules, or SmartGuard 600 I/O in
your application. First you need to add the Goto button graphics and objects to your application. Then, associate the
individual Goto Display buttons to the appropriate faceplate and specific parameter file.

Add Goto Buttons to Your Application

Follow these steps to add the Goto buttons to your application.

1. Add the safety instruction, Guard I/O, or SmartGuard bitmap images into your FT ViewME application by
right-clicking Images and choosing Add Component Into Application.

a RSView Studio - Machine Edition

File View Application Tools Window Help
HE D@ # k|5
Explorer - Robot Cell
=< Local (USMKEJWNOVAK3)
=-fin Robot Cell
= f8, Robot Cell
(] System
-] HMI Tags
=23 Graphics
+ Displays
Global Objects
+ Libraries
+
SO i Conponent Ino Appleaton .|

R Local Messaaes

2. Browse to the appropriate faceplate files on the toolkit DVD and open the desired folder:

For these Browse to

Guard /0 Goto Button C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\ Guard I/0 and SmartGuard Faceplate File\ME_GotoButtons
images

Safety Instruction Goto C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\Safety Instruction Faceplate Files\ME_SafetyInstruction_GotoButtons
Button images

Z) Add ComponentInto Project ... g Add Component Into Project @@
5 = 1 -
@@ ). « Guard0andS.. » ME GotoButtons < |3 |l Search v Gotosuttons r Look e [ 53 ME_Safetyinsiruction_GetoButtons =]« & ek B
Organize v New folder Ei- 0 @ 1 =) areascanner.bmp
Ll RecentPlaces  *  pame Date Tupt ( £ a ECablepulswitch.bmp
& @Enahle.ﬂmdant.hmp
5 & 1732_GuardI0 4/21/2009 9:56 AM Bitmap image MyRecent  El)estop.bmp
w4 Libraries = B Documents
= " & 1734 1885 4/14/2010 1007 AM Bitmap image i sitch, bmp
? M“"fm‘" & 1734 S 2/21/20131132 AM Bitmap image > Elxinetix5afeOff.bmp
s “":,b &) 1734-X885 12/15/2008 435 PM Bitmap image 0 r Hluighecurtain b
@ Newhiny gl @ 1791 Guardio 4/21/2009.9:56 AM Bitmap image Desklop Etuting e
& Pictures & SmantGuard 4/14/20101007 AM Bitmap image [E)Fonerexsafeoft bmo
B Videos i S = s : ) safetyContactors.bmp
> El)safetylnstruction.bmp
1% Computer i J %Safetymat:u:p
| SensaGuard.bmp
RAWT] v My Documents
& RawW7121001 (C) % () TwoandRunstation.bmp
G et (\ -« il ] r
File name: ~ | Bitmap Images (*bmp) - gg File name: |GateSwitch bmp =] Open |
MYCONPUS.  Fisorpe:  [Gimap mages Come) 5 i

3. Select the Bitmap images you need for the type of I/O module or safety instruction that you have and click Open.

Choose the generic safety instruction bitmap if none of the other instruction bitmaps match your application.
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4. Add the Goto Displays by right-clicking Display and choosing Add Component into Application.

aRSView Studio - Machine Edition

File View Application Tools Window Help

@ w2 D 2k

Explorer - Robot Cell
=& Local (USMKEJWNOVAK3)

= fin Robot Cell
. =8 Robot Cell

(] System

(] HMI Tags

=-E3 Graphics

= Displays

GlobalC  New
PR i Compenert e oplcton
® Images  Import and Export...
# [§) Parameters

[+

. Browse to the appropriate faceplate files on the toolkit DVD and open the desired folder:

For these Browse to

Guard /0 Goto Button Display | C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\ Guard I/0 and SmartGuard Faceplate File\ME_GotoButtons

Safety Instruction Goto Button | C:\Program Files\RA_Simplification\SafetyGuardLogix\Files\Safety Instruction Faceplate Files\ME_SafetyInstruction_GotoButtons
Display

2 Add ComponentIntoProject M (S Add Component Into Project @@
w ). « GuardI0andS.. » ME GotoButtons = \ #3 [ Search ME GotoButtons = ol Locki: |u ME_ Saletyinstruction_GoteButions j - @ ok E-
Organize *  New folder - M @ [=]Goto_safetynstruction.gfx
| SafetyGuardLogix *  [[Gckcixaonsia (£
I files Goto_GuardI0_v7.gfx :
_|Goto_ V1.9
|| Guard10 and SmartGuard Q"é‘c?ﬁ.ﬂl
. ME Faceplate Files Or -
| ME GotoButtons
). GuardIO and SmartGuard
). GuardLogix Tools Deskiop
}| Quick Start |
|| RA Safety Catalog = i
File name: Goto_GuardlQ_v6_1.gfx ~ | Graphic Displays g™ T, My Computer  File name: |BntnﬁSaFety\nsllu:Iinnng j Open I
5 ,
w ancel P Files of type: |G|aph|c Displays (".afx) _j Caros
——

. Select the desired “gfx’ file and click Open.
The selected display appears under Displays in your application.
Create a new Display or open your existing system display.

This example shows a new display named Robot_Cell_Main.

Explorer - Guard IO Faceplate 032408 for (
| ‘ =53 Graphics

= E Displays

P [ALARM]
[DIAGNOSTICS)
[INFORMATION]
Goto_GuardlO
Guardl0_Faceplate

=] Robot_Cell_Main |
[&F] ToBaTUBECtE
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8. Open the Goto_Safetylnstruction or Goto_GuardIO display and copy your desired GotoDisplay button objects.

Goto_GuardIO - /Safety Analog Tes...

=
Guard 1/ Module SmartGuard
el 5

= Edit
Digital Pt Analog =
Moqule “old “ONnNections...
Key Assignments...
Arrange 4
n
o Animation 3

Convert to Wallpaper

Tag Substitution...

Property Panel
Object Explorer

Cut

or

o_Safetylnstruction - /AcelTest// (Display)

Edit SESACE Rl
s fesemescwms

Key Assignments...

Arrange L4
Animation 4

Convert to Wallpaper

Tag Substitution...

Property Panel
Object Explorer

Cut

Copy InstructionName?2 if you are using the CBIM, CPM, CBSSM, or CBCM instructions.

9. Open your system display.
10. Right-click Display and choose Paste.

I Robot_Cell_Main - /Robot Cells/ (D... [= |[B](X]

Display Settings...
Key Assignments

Property Panel
Object Explorer

Show Grid
Snap On
Grid Settings...

Zoom In
Zoom Out

| =
el £

11. Repeat steps 8...10 for each safety instruction, Guard I/O, or SmartGuard module in your application.
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Associate Each Button to a Faceplate and Parameter File

1. Click the copied Goto Display button and select View>Object Explorer.

/a RSView Studio - Machine Edition

File Edt | view Objects Arrange Animation Application Tools ‘Window Help

JJ & B v Statusser

F—— ‘Waorkbook Mode
- E:_ Explorer Window
SUEEE  iagnostics List
T ! Toolbars »
B2

'\, dit Display
Test Display
Show Displays in Grayscale
Show Grid

Snap On
Grid Settings. ..

Zoom [n
Zoom Qut

Property Pane|

Object Explorer

Animation

» oBie T

=T —

2. In the Object Explorer, double-click the Goto Display button to open the Goto Display Button Properties dialog.

F= Robot_Cell_Main - ficelTest// (Display)

=) Safetylnstruction_Goto
Multistatelndicatord

I Highlighting on

GotoDisplayButtond

Seltings... |:

Enpandll:olapsel

Hep |

or

Robot_Cell_Main - /Robot Cell// (Display)

Object Explorer

= Guard_l0_1
Mullistatelndicator1

GotoDisplayButtoni

I™ Highiighting on Settings... ”

Expend | Colapse | Heb |
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3. On the General tab, click _l next to the Display field.
4. In the Component Browser display box, select the desired faceplate display and click OK.
Goto Display Button Properties \X Goto Display Button Properties |g

General | Label | Comman |

n
~App

Horizontal margin:

Border style: Border width:
None v 4 ¥ Border uses back color
Il Back color
Back style: Paltern style: B Border color
Transparent - None v | [ Pattem color
ot [ Highlight color
Rect = Component Browser
Select a component:
~ Display settings ———
X Gota_Safelyinstuction
Display: Robot_Cell_Main
S afetylnstiuction Faceplate
= [ALARM]
Top position: [DIAGNOSTICS]
],}_ [INFORMATION]
i~ Touch margins

or

Goto Display Button Properties. &_J
General | Label | Commen | Comedionslr
Appeatance
Border style: Border width:
4 (V] Border uses back color
Back siyle: Pattern style: M Back color
B Border color
[Tlanspal\ent v] [Nnm V] 0] Pattein color
Shape: - —
Rectangle = Component Browser
Display seftings Select a component:
Display: Q | Goto_GuardlD |
; [ GuardD Ancloa Faceplate |
= ! || [MaIN
@ Parameter file: [ALARM]
= | | [DIAGNOSTICS]
() Parameter list: | | | INFORMATION]
[ Display position  Tap position: :
7] Use Variable Display Position
Touch margins
Horizontal maigin: Veitical m)
0 i}
Other
Audio
o) ] ) e

or

General | Label | Common |

A

\pp ce

Border style: Border width:
m n ¥ Border uses back color
Il Back color
Back style: Pattem style: I Border color
Transparent "I None "I [ Pattern color
Shape: - =
T = Component Browser
Select a component:
[~ Display settings
Goto_GuardlD

Display:

— Robol_Cell_Main
[ALARM)

Top position: [DIAGNOSTICS]
l‘]_ [INFORMATION]
1 Touch margins
g z OK Cancel Help
Horizontal margin:
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5. Click .| next to the Parameter file field.

6. Select the associated parameter file and click OK.

Goto Display Button Properties

General | Label | Common|

~Appeatance

| Border style: Border width:
T
Back style: Faltem style:
[Tronsparert =] [fione
Shape:
Rectangle -

- Display settings

' Display: Parameter fle:

' [Safetyinstruction_Fac .| [ME_Safetinstiuction| .. ]

| Top position: Left position:
o - o

or

Goto Display Button Properties

Genersl | Label | Common |

-~ Appearance
Border style: Border width:
None - 4 [V Border uses back color

W Back color
Hnckii e Pattern syl |l Border cokor
Transparent hd m [J Pattem color
Shape: [ Highiight color
lﬁ s C t Browser X
Flaclande = omponen Lad]
Select a component:
Display settings
Display: Parameter file: CelGuard2
Il_iuardﬂfFar.eplala _J |
Top position: Left pasition:
[ 0 I Displ
OK. I Cancel Help
~ Touch margins

Goto Display Button Properties

General |Label | Common | C |

Appearance
Border style: Border width:
None v 4 Border uses back color
Back style: Patter style: = Back color
= = Border color
[Tlanmenl ] [None ] 0] Pattern color
Shape: [ Highlight color
Rectanale > [ Biink
Display settings
Display:  Guardl0_Analog Fac [ ] Use vaiiable Display
@ Parameter file: B

) Parameter list l Component Browser

" | Display position ~ Top pi
Use Variable Display Posit{

Select a component:

ME_Guardl0_Analog Param
Touch margins ME_Guardi0_Parameter
Horizontal margin:

0

Other
[7] Audio
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7. To rename the Goto Display buttons, double-click the MultistateIndicator object in the Object Explorer (A).

8. Select the States tab on the Multistate Indicator Properties dialog (B).

F= Robot_Cell_Main - /AcelTest// (Display)

B Safetylnstuction_Goto
Mulisteteindicatord ()
GotoDisplayButtond
Multistate Indicator Properties
General States Bﬂmnl Connections |
Select state: 1 General |
Value: Pattern style: [
Statel 0 [ Back color None ~| |
State2 W Border color
State3 I~ Bink [J Pattem color
Enor
- Caption i
InstructionName_1 (@ T
|
Insert Variable... |
Font: Size:
B B )
| o |
Il Caption color Alignment  Caption back style: |
[ Caption back color ¢ ISolid .,[ ‘
I™ Caption blink i ;
v Word wiap £ |
i~ Image settings |
Insert State | Image: Image back style:
Delete State | I J Transparent ¥
[&# Robot_Cell_Main - /Safety Analog Test 1// (Display) G
Object Explorer @
Analog Pt,
E- Guard_I0_3
Redue Mulistatelndicator3
(GotoDisplayButton3
- ShutdownButton1
I'Mullista'eInclicatot Properties g
¥ States ZB on | Connections
Select state: General
e Value: [] Backcolor  pttern style:
A | e B odercolr (e
Enor [T ik
[ Pattem color
Caption f
Analog Pt Mcdulec - |
Font: Size:
- EEE
W Caption color Alignment  Caplion back style:
[ Caption back color Transparent
[7] Caption biink.
- (V] Word wrap
Image settings
Image: Image back style:
Dele sae & ()
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™ Robot_Cell_Main - /Robot Cell/ (Display)

B Guard 10 Module
L= =

Object Explorer
=) Guard_I0_1
Multistatelndicator]

Select state:

State1
Enor

Insert State |

Multistate Indicator, Properties

GotoDisplayButtonl

General States B’mon} Connections |

Value: Pattem style:
0 E Back colot None =
Border color
I~ Bink [] Pattern color
— Caption

Guard 110 Module {@

Insert Variable...

Font: Size:
[l 2 O ()
B Caplion color Alignment  Caplion back style:
[ Caption back color ¢ ¢ Tiansparent v
I Caplion blink Qs
_|7 Word wiap rece
Image settings .
Image: Image back style:

| |

Tiansparent v
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9. To assign the Expression for the blinking MultistateIndicator object Caption, select the Connections tab on the
Multistate Indicator Properties dialog (D).

10. Click Exprn (E).

11. Create the Expression (F) as shown:
¢ Replace InstructionName_1 with the name of the instruction or

¢ Replace ModuleName with the name of the Guard I/O module that this Goto Display button object
represents or

e Replace ModuleName with the name of the Analog Module’s GuardIO_Analog AOI_Safety instance tag
name, typically ModuleName_S.

Safety Instruction Expression Guard I/0 Expression

Multistate Indicator Properties Multistate Indicator Properties El

General | States | Commen Connections |Q e

| Tag / Expression [ Tag EE(\ I
+ wee aee

Tag / Expression [ Tag
I {{GLX-L62S InstructionMame_1.FP} Then 1Els e

It {[Device ShortcutModuleName 5ts_DemandPresent} == 1
OR {[Device ShortcuModuleName Val_FaulCode} Then 1 Else 0
. | Logcal. | Relsional.. | aitmetic.. | Biwise.. | Functions. | Tags..
Check
V.. | Logical. | Belational. | svitwmetic.. | Biwise.. | Functions.. | Tegs. | Syrtex
ct l Line: 2 Colurnn: |52
Syt
Line: B Cokmn: 74 [ ok | cocel el
0K |  Concel Help
Analog Guard Input Expression
Multistate Indicator Properties =
e O o
Mame Tag/E i | Tag [ Expin

Expression

If {[Device Shortcut [IEEFEIETE sl _FaulCode} <> 0 Then 1 Else 0 -

p b

[ . ][ Logeal. ][ Relational.. ][ Arthmetic... ][ Biwise.. |[ Functions.. | [ Tags. |
Line: i Comn: 32
[ok ] [ Comel ] [ Hee ]

12. Replace the Device Shortcut with the Device Shortcut name you configured in this FactoryTalk View ME
application for your GuardLogix controller.

This expression causes the caption to blink when a demand or fault code is present on the module.
13. Repeat steps 1...12 for each Goto Display button you require.

See Chapter 6, Safety System Application Guide, which illustrates a System Display with two Goto Display
buttons, one for each of the Guard I/O modules in that system.
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14. When you have copied all the objects you need for your display, you can delete the Goto Display file from your
application by right-clicking the file and choosing Delete.

Explorer - Robot Cell
=l Local
= ffos Robot Cell
= F8 Robot Cell
#-[] Svstem
=23 HMI Tags
&F Tags
=53 Graphics
B E Displays
|Z] [ALARM)
i =] [DIAGNOSTICS]
/] INFORMATION]
B
-|Z] Guardl0_Face Open
=] Robot_Cell_M.

% Global Dbjects
[+

Libraries Remave

# B Images
@+ [#) Parameters

Create a Runtime File

Rename
Duplicate...

Create a runtime file to test and download your FactoryTalk View ME application by choosing Application>Create

Runtime Application.

4 RSView Studio - Machine Edition

File View | Application Tools Window Help

m - A Test application

] Create Runtime Application. ..

Application Properties...

[ | ﬂnﬂ HARAFT alf
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Notes:
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Chapter 6

Safety System Application Guide

Introduction

This chapter guides you through the pre-configured FactoryTalk® View ME Guard I/O™ Faceplate that interfaces with
the pre-configured GuardLogix* Guard I/O and Guard I/O Safety Add-On Instructions, SmartGuard™ 600 Add-On
Instructions, and Safety Device Routines. It also provides information about the Safety Instruction Faceplate. You will be
guided through the faceplate views, which provide the information you need to monitor your safety system and quickly
diagnose, take action, and restart your system.

Before You Begin

Complete both the Logix and FactoryTalk View ME software integration of your safety system, including download and
test.

What You Need

o Hardware installation and wiring complete with power applied

e Logic application file downloaded to your 1756 GuardLogix, 1768 Compact GuardLogix, or 5370 Compact

GuardLogix controllers, or your SmartGuard 600 controller
e Controllers are set to Run mode

e FactoryTalk View ME runtime application file downloaded to the PanelView™ Plus terminal with Run
Application activated on the terminal
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Follow These Steps

Complete these display overview steps to run the pre-configured safety logic and faceplates to gain an understanding of

how to use these tools in your specific application.

Launching Your Faceplates from Your
System Overview Display, page 163

Safety System Qverview Display,
page 163

¥

Digital Guard 1/0 Module Faceplate
QOverview, page 164

¥

Digital Guard I/0 Module Faceplate Input
Status View — Demand Indication, page 164

L

Digital Guard I/0 Module Faceplate Input
Status View — Fault Indication, page 165

Digital Guard 1/0 Module Faceplate
Output Status View, page 167

Digital Guard I/0 Module Faceplate —
Online Configuration Options, page 168

Digital Guard I/0 Module Faceplate —
Online Help Options, page 169

162

v

Analog Guard I/0 Faceplate Overview,
page 169

Analog Guard I/0 Module Faceplate Input

Status View — Fault Indication, page 170

Analog Guard I/0 Module Faceplate —

Online Configuration Options, page 173

¥

Analog Guard I/0 Module Faceplate —
Online Help Options, page 174

v

Safety Instruction Faceplate Overview,
page 174

¥

Safety Instruction Faceplate — Fault Views,
page 175

L

Safety Instruction Faceplate —
Diagnostic Views, page 175
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Launching Your Faceplates from Your System Overview Display

Although your system overview display is unique to your specific application, you may use the Goto Display buttons
provided in this toolkit to launch the faceplates. Our simplified robot cell application example includes a main display
that shows the layout of the safety devices in the system along with the CellGuard1 and CellGuard2 Goto Display
buttons.

Safety System Overview Display

The Goto Display buttons provided in the toolkit include a multi-state indicator text object to which you may have
assigned a tag to provide status of whether the assigned Guard I/O module has faulted or has a demand on one of the
inputs. The display below illustrates that the CellGuard1 module is in a faulted or demand state (red indicator text) and
the CellGuard2 module is in a normal state.

Robot Cell 1 E-stop 2 ﬁ E-stop 3 ﬁ \
I

Locking Switch
— and Solenoid 1

[T [T N\

E-stop 1 '-I:I / \
/ ] \

/
0
0
' \
. .0
nght(urtaln: ___Fl___:____l_l___|_|
0
0
0
. Locking Switch
and Solenoid 2
Robot
Controller
and
Contactors
——
/ CellGuard® 1 CellGuard 2

To access the CellGuard1 module’s status and diagnostic faceplate, simply press the CellGuard1 Goto Display button.
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Digital Guard I/0 Module Faceplate Overview

The faceplate toolbar includes these buttons:

Faceplate Toolbar —— et

Status Indicators

(lose

N W - = D\‘
<%

NONN DOOME

CellGuard1
IN IN 9
0-7 8-15

SQI.Q Mmgujgls_lg Device Description
= Locking Switch 1A
= I:I Locking Switch 1B
= 3 Locking Switch 2A
(= 3 Locking Switch 2B
= 1 EStop 1A
= 1 EStop 1B
= 3  EStop 2A
= ] EStop 2B

e The Alarm button indicates a Guard I/O module fault condition and activates the Error Content view. A black
bell indicates normal status, with no faults. A yellow-black flashing bell indicates a fault condition.

o The Configuration button lets you edit the Guard I/O faceplate name or Device Descriptions.

o The Input/Output Selector buttons let you select which view is shown.

o The Help button let you select Help information for the view.

To close the faceplate, click the Close button in the upper right corner of the display.

Digital Guard I/0 Module Faceplate Input Status View — Demand Indication

This Guard I/O faceplate view illustrates a 16-point Guard I/O module’s 0...7 input channel status. The IN 0-7 button is
lighter to confirm this view. The faceplate provides State, Demand, and Cycle indication for each input.

‘ CellGuard1
AR IN IN
a 0-7 8-15 0
Ing_n State Dﬂn_a,u_lm& Device Description
[E=] = Locking Switch 1A
1 =] = I:I Locking Switch 1B
2 = = 1 Locking Switch 2A
3 = — 1 Locking Switch 2B
4 = = 1 EStop 1A
5 = = 1 EStop 1B
6 = = 3  EStop 2A
7 = = ] EStop 2B
Indicator | Color Description Action Required
State Gray =3 De-energized (OFF) None
Orange @ | Energized (ON) None
Red mm Faulted (lear the Input/Output (device) fault.
Demand Gray =3 No Demand oninput | None
Orange = | Inputin Demand " Set inputs (devices) to active state, if necessary. Press Demand Reset.

(1) Ahigh-to-low transition of the input causes a demand.

164
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This Guard I/0O faceplate view illustrates two locking switches and two E-stop buttons with two channels each (A and B).
Locking switch 1A and 1B indicators are gray, indicating that both inputs are de-energized (OFF), but are in Demand
(orange Demand indicators). This initiates a stop action on the Robot_Cell safety outputs. All other locking switch and
E-stop indicators show that the associated inputs are energized (State indicators are orange) and not in Demand
(demand indicators are gray). This condition requires the operator to set indicated inputs to active state (close locking
switch), press the Demand Reset button on the faceplate.

Digital Guard I/0 Module Faceplate Input Status View — Fault Indication

This Guard I/O faceplate view illustrates a fault of locking switch 1A and 1B inputs. When inputs or outputs are in a
fault state, both the State and Cycle indicators for that input are red. The Alarm button on the toolbar flashes yellow-
black. This condition typically requires the operator to correct the input or output fault, cycle the input or output, and
press Fault Reset to reset the associated safety instruction. Finally, the operator must press the Safety Reset button to reset
the safety module’s and zone’s safety logic.

’ CellGuard1

IN  IN
0-7 8-15 0
lnput - State DemandCycle Device Description

= B Locking Switch 1A

t\‘
Z

0 =
1 = ] Bl Locking Switch 1B
2 = = 3 Locking Switch 2A
3 = ] 3 Locking Switch 2B
4 = = 3 EStop 1A
5 = = 3 EStop 1B
6 = = 3 EStop 2A
7 = = 1 EStop2B
Indicator Color Description Action Required
State Gray =3 De-energized (OFF) None
Orange = Energized (ON) None
Red mm Faulted Clear the Input/Output (device) fault.
(ycle Gray =3 Input/Output not faulted. None
Red mm Input/Output faulted. Clear the Input/Output (device) fault.
(ycle Input/Output.
Press Fault Reset.
Press Safety Reset.

To access the specific Fault/Error information and Recommended actions, press the Alarm button on the toolbar.
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Error Content, Probable Cause, and Recommended Actions

When you press the Alarm button on the toolbar, the Error Content view is displayed, indicating the specific error being
reported by the module.

‘ CellGuard1

~—Help Button

@ IN
‘ 0-7 8-15

IN

. Probable Cause

Black Arrow Key

Locking Switch 1A
1) Ground fault break in an input signal line.
2) Trouble with the connected device.

> p

To access the probable cause of the reported error, press the Help button on the toolbar. For further diagnostic help, press
the black arrow key at the bottom of the view to access Recommended Action information.

This diagnostic information is triggered by the reported module error code. The input and output error code
information provided is in accordance with the Guard I/O and SmartGuard I/O information represented in the tables
on the following page.

|

<

CellGuard1
{Z:f IN IN
0-7 815
— Recommended Action

Locking Switch 1A

1)Check the wiring.
2)Replace the connected device.

a1
Code (hex) Error Content Probable Cause Recommended Action
01 Configuration invalid The configuration is invalid. Configure the module correctly.
02 External test signal error 1. The power source (positive side) is in contact with the input | 1. Check the wiring.
signal line. 2. Replace the connected device.

2. Short-circuit between input signal lines.

3. Trouble with the connected device.
03 Internal input error Trouble with the internal circuit. Replace the module.
04 Discrepancy error 1. Ground fault or break in an input signal line. 1. Check the wiring.

2. Trouble with the connected device. 2. Replace the connected device.
05 Error in the other dual channelinput | Dual channels are set and an error occurred in the other channel. | Remove the error in the other channel.
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Code (hex) Error Content Probable Cause Recommended Action
01 Configuration invalid The configuration is invalid. Configure the module correctly.
02 Over current detected Trouble with the connected device. Replace the connected device.
03 Short-circuit detected Ground fault of the output signal line. Check the wiring.
04 Output ON error 1. The power source (positive side) is in contact with the output | 1. Check the wiring.
signal line. 2. Replace the module.
2. Trouble with the internal circuit.
05 Error in the other dual channel output | Dual channels are set and an error occurred in the other channel. | Remove the error in the other channel.
06 Internal-relay output circuit error Trolug)le with the internal circuit (1791DS-1B4XOW4 module Replace the module.
only).
07 Relay error Trouble with the relay Replace the relay.
(1791DS-1B4X0W4 module only).
08 Output data error Wrong setting for output data. Check the program.
09 Short-circuit detected in output Short-circuit between output signal lines. Check the wiring.

Digital Guard I/0 Module Faceplate Output Status View

The Guard I/O Faceplate Output Status view operates identically to the Input Status view except it does not have
Demand associated with it.

E'\\
4

CellGuard2

IN
0-7

ouT
0-7

Q@

=
NonE WN=oF
=
2
=
&

oooo [][]EI[II|

Spare
Spare

Spare
Spare
Spare
Spare

nooo unnn|£

e Device Description
Robot Contactor A

Robot Contactor B

The following table provides the indicator descriptions, color codes, and required actions.

Indicator | Color Description Action Required
State Gray =2 De-energized (OFF) None
Orange @ | Energized (ON) None
Red mm Faulted Clear the Input/Output (device) fault.
(ycle Gray =3 Input/Output not faulted. None
Red mm Input/Output faulted. Clear the Input/Output (device) fault.
Cycle Input/Output.
Press Fault Reset.
Press Safety Reset.
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Digital Guard I/0 Module Faceplate — Online Configuration Options

The Guard I/O Faceplate lets you modify the Faceplate Titles and Device Descriptions specific to your application.
Follow these steps to modify this information.

1. Press the Configuration button on the toolbar so that the button border is highlighted.

Configuration Button ﬁ

CellGuardlI

2. Then press the title or device description you desire to update.
The popup keyboard appears.
3. Type the desired text and press Enter.
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Digital Guard I/0 Module Faceplate — Online Help Options

Press the Help button on any view to access help information.

. CellGuard1

7% IN IN

‘ 0-7 8-15

— Heln - Manual Control

Indicator Color Description Action Required
State None

= Off

1 On None

mm Faulted Clear Device Fault
Demand 3 MNoDemand None

3 InDemand 1) Set Inputs to Active State

2) Press Demand Reset

Cycle 1 No Faults None

Bl /O Faulted 1) Cycle liO

2) Press Fault & Safety Reset *

Analog Guard 1/0 Faceplate Overview

’ CellGuard1 . o
FaceplateTooIbar—b(ﬁ E CI,I_\; e

ut State  Value Device Description
0 I 1846 Sensor1
1 EE 10493 Sensor2
Status Indicators
2 0 Tachinput1

3 == 0

The faceplate toolbar includes these buttons:

e The Alarm button indicates a Analog Guard I/O module fault condition and activates the Error Content view. A
black bell indicates normal status, with no faults. A yellow-black flashing bell indicates a fault condition.

o The Configuration button lets you edit the Analog Guard I/0O faceplate name or Device Descriptions.
o The Input/Output Selector buttons let you select which view is shown.

e The Help button let you select Help information for the view.

To close the faceplate, click the Close button in the upper right corner of the display.
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Analog Guard 1/0 Module Faceplate Input Status View — Fault Indication

This Analog Guard I/O faceplate view illustrates a fault of analog Sensor 2 input. When inputs are in a fault state the
state indicator for that input is red. The Alarm button on the toolbar flashes yellow-black. This condition typically
requires the operator to correct the input fault, press the Fault Reset button to reset the associated safety instruction and
press the Safety Reset button to reset the safety module’s and zone’s safety logic.

‘ CellGuard1
B3 o
Input State  Value ice ription
0 I 1846 Sensor1
1 =m 10493 Sensor2
2 OO 0 Tachinput1
3 == 0
_Satety Reset | [ENSRSNN
Indicator Color | Description Action Required
State Gray =3 Non-Used None
Orange = Operational None
Red mm Faulted (lear the input (device) fault

To access the specific Fault/Error Channel and Module information, press the Alarm button on the toolbar.
This Channel and Module fault view illustrates a fault of analog input Channel 1. When channel inputs or module are in

a fault state the border of the indicators are red. The Alarm button on the toolbar flashes yellow-black. To access the
specific input channel or module faults, press the input or module buttons.

’ CellGuard1
7 Q' IN
Pl

Faults

(=] [ =
=1 =]
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Error Content, Probable Cause, and Recommended Actions

When you press the Alarm button on the toolbar, the Error Content view is displayed, indicating the specific error being
reported by the input or module.

ellGuard m

Help Button ."m E .(I"_qa

SOTZ
1l

':-573‘.“_{ Exceeded Configured Range

Black Arrow Key "

To access the probable cause of the reported error, press the Help button on the toolbar. For further diagnostic help, press
the black arrow key at the bottom of the view to access Recommended Action information.

This diagnostic information is triggered by the reported module error code. The input and module error code
information provided is in accordance with the Analog Guard I/O information represented in the following table.

d Wiring/Powel
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Code (hex) Error Content Probable Cause Recommended Action

00 Reserved

01 No error

02 Signal over-range Signal Exceeded Configured Range Check Field Wiring/Power

03 Signal under-range Signal Below Configured Range Check Field Wiring/Power

04 Signal test failure Undefined Error for IE4S If Problem Persists, Replace Module

05 Dual-channel discrepancy Exceeded Tolerance Between Dual Channels Check Field Sensors to for Discrepancy

06 Error in the other dual-channel input Partner Channel Faulted Troubleshoot Partner Channel Fault

08 Reserved

100 Sensor supply overcurrent Exceeded Specification Check Field Wiring/Sensor Power Draw

101 Sensor supply undercurrent Too Little Current Drawn from Sensor Power Check Field Wiring/Sensor Power Draw

102 ADC or CPU Timing Fault ADC Missed a Clock, Failed a Sync or Watchdog If Problem Persists, Replace Module

103 3.3V undervoltage 3.3V Supply Voltage was Detected Too Low If Problem Persists, Replace Module

104 3.3V overvoltage 3.3V Supply Voltage was Detected Too High If Problem Persists, Replace Module

105 (CPU fault ADC Failed Register, Instruction, or Flag Diag If Problem Persists, Replace Module

106 Flash fault FLASH Test Detected Bit Errors If Problem Persists, Replace Module

107 RAM fault RAM Test Detected Bit Errors If Problem Persists, Replace Module

108 Single-channel discrepancy Dual Measurements of Single Channel Disagree If Problem Persists, Replace Module

109 Tach Dual Low Both Channels LOW at the Same Time Check Sensor Signal Timing

110 Undefined error If Problem Persists, Replace Module

m Flash enable fault ADC's FLASH Memory Drawing Too Much Current If Problem Persists, Replace Module

112 Serial pattern fault Serial Communication Pattern Errors Detected Check Field Wiring for Proper Grounding/Shielding.
Verify that Temperature Within Enclosure is not
Excessive. If Problem Persists, Replace Module

113 Channel uniqueness fault Pulse Testing Revealed Improper Channel If Problem Persists, Replace Module

14 Watchdog fault ADC Watchdog Timed Out If Problem Persists, Replace Module

15 Sync timeout fault ADC Conversion Out of Sync If Problem Persists, Replace Module

116 Missing clock fault ADC Detected a Missing Clock If Problem Persists, Replace Module

17 SC Tx fault Serial Communication Bit Errors Detected Check Field Wiring for Proper Grounding/Shielding.
Verify that Temperature Within Enclosure is not
Excessive.

18 ADC fault ADC Test Pattern Failure If Problem Persists, Replace Module

119 ADC neighbor 1.8V fault ADC Detected Out-of-Range Voltage on its Partner If Problem Persists, Replace Module

120 ADC channel configuration mismatch Dual ADCs are Not Configured the Same If Problem Persists, Replace Module

121 SPI sequence number mismatch Serial Comm State Machines are Out of Sync If Problem Persists, Replace Module

122 Runtime 3.3V over-under-voltage error 3.3V Supply Voltage was Too High or Too Low If Problem Persists, Replace Module

123 Reserved

124 Reserved

125 Field 1/0 power is missing 24V Power is not Within Specification Check Field Power Supply and Wiring

126 Startup 3.3V over-under-voltage error OV-UV Detector Failed Startup Test If Problem Persists, Replace Module

127 Sensor power/input wiring error Sensor Power to Input Signal Violation Detected Check Field Wiring
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Analog Guard 1/0 Module Faceplate — Online Configuration Options

The Analog Guard I/O Faceplate lets you modify the Faceplate Titles and Device Descriptions specific to your
application. Follow these steps to modify this information.

1. Press the Configuration button on the toolbar so that the button border is highlighted.

Configuration Button ﬁ CellGuard1
IN

NEEIRE 2)

Input State  Value Device Description
0 1846 Sensor1
1 6972 Sensor2
2 3 0 Tachinput1
3 =

0

CellGuardlI

2. Then press the title or device description you desire to update.
The popup keyboard appears.
3. Type the desired text and press Enter.
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Analog Guard 1/0 Module Faceplate — Online Help Options

Press @ on any view to access help information.

CellGuard1
N IN
‘ E 0-3

—— Help - Manuai Control*

Indicator Color Description Action Required
State ) Mot Used None

1 Normal None
I Fautted Clear Device Fault

Safety Instruction Faceplate Overview

Safety instruction faceplates are used only with GuardLogix controllers.

The faceplate includes these buttons:

Title Bar—g Zone1 Muting Close

See Fault and Diagnostic Codes.

e The Fault button launches the fault Probable Cause and Recommended Actions views.

¢ The Diagnostics button launches the diagnostic Probable Cause and Recommended Actions views.
To rename the faceplate, click in the title bar, type the new name by using the popup keyboard, and press Enter.
To close the faceplate, click the Close button in the upper right corner of the display.

The GuardLogix Safety Application Instruction Set Safety Reference Manual, publication 1756-RM095, provides error

code and diagnostic information for safety application instructions.
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Safety Instruction Faceplate — Fault Views

The Probable Cause view explains the likely cause of the fault. Click the arrow to move to the Recommended Actions view.

Probable Cause View Recommended Action View
Zone1 Muting | Zone1 Muting
{ Prohable Cause ] Recommended Action
n illegal muting sequence was detected when Check the value of the Direction input
iSensor 4 transitioned to an invalid sequence parameter with respect to the movement of the
state. The first sensor hlocked does not material and reset the fault.

correspond to the value of the Direction input.

> <

The Recommended Actions view shows a possible solution for the problem. Click the arrow to return to the Probable

Cause view.

Safety Instruction Faceplate — Diagnostic Views

The Probable Cause view explains the diagnostic. Click the arrow to move to the Recommended Actions view.

Probable Cause View Recommended Action View
Zone1 Muting X i Zone1 Muting X
- Probable Cause - Recommended Action
The Muting Lamp Status input is OFF (0). | 1.) Check the muting lamp and replace it, if

necessary.
2.) If a muting lamp is not required, set the
Muting Lamp Status input to ON (1).

> <

The Recommended Actions view provides steps for clearing the diagnostic. Click the arrow to return to the Probable

Cause view.
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Notes:
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Appendix A

Robot Cell Application Example with GuardLogix® or SmartGuard™ 600
Controller

Introduction

As hardware selection is dependent upon specific application requirements, this quick start references this robot cell
guarding application example to guide you through the hardware selection, Logix integration, and FactoryTalk® View
ME integration steps in this quick start.

E-stop 2 E-stop 3
I _
Locking Switch
— and
- -~ Solenoid 1
~
- ] ~
[T TTTTIT N
\
— \

X X |

TE-—tf-—F=-H

/
E-stop 1 ‘-I:I /
/

7

Light Curtain

Locking Switch
Robot Controller and
and Contactors Solenoid 2
s

&

The safety zone in this example is comprised of these guarding devices (inputs): four E-stop buttons, two locking switch/
solenoid devices, and a light curtain. The zone features two safety contactors (outputs) for powering the robot control.
Communication with the Guard I/O™ modules is over an EtherNet/IP network.

E-stop4
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Robot Cell Module and Safety Zone Configuration

The example has one safety zone that could be configured on a GuardLogix controller with two Guard I/O modules, a
1791ES-IB16 and 1791ES-IB8XOBV4, or it could be configured on a SmartGuard 600 controller with local I/O. The
following worksheets illustrate how the Zone and Guard I/O modules or the SmartGuard 600 local I/O could be
configured.

GuardLogix System Safety Zone Configuration Worksheet

Zone Name

Zonel

Zone Modules & Tags

Name

Safety Module 1

CellGuard1

Safety Module 2

CellGuard2

Safety Module 3

Safety Module 4

Safety Module 5

Safety Module 6

Standard 1/0 Fault Reset Tag

Standard HMI Fault Reset Tag

{#1.Cmd_FaultReset}

Safety Fault Reset Tag

Cmd_Zone1_FaultReset

Standard I/0 Safety Reset Tag

Standard HMI Safety Reset Tag

{#1.Cmd_SafetyReset}

Safety Safety Reset Tag

(md_Zone1_SafetyReset

Inputs OK Tag

Sts_Zonel_InputsOK

SmartGuard 600 System Zone Configuration Worksheet

| Zone Name | Zonel
Zone Modules & Tags Name
Safety Module 1 SmartGuard
Safety Module 2
Safety Module 3
Safety Module 4
Safety Module 5
Safety Module 6
Standard 1/0 Fault Reset Tag
Standard HMI Fault Reset Tag {#1.Cmd_FaultReset}
Safety Fault Reset Tag (md_SmartGuard_FaultReset
Standard 1/0 Safety Reset Tag
Standard HMI Safety Reset Tag {#1.Cmd_SafetyReset}
Safety Safety Reset Tag (md_SmartGuard_SafetyReset
Inputs OK Tag Sts_SmartGuard_InputsOK
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The completed worksheet for the 1791ES-IB16 module is shown below.
GuardLogix Guard |0 Configuration Worksheet
Module Cat No.?
Zone Name Module Name Safety Category
2021 CM 1791ES-IB16ICAT 4
Safety Device Name Device Name Device Channel Input Interlock
Inputs (If Dual Channel) (If Single Channel) Tg_pe Tag Name Tag Name
Input 00 LOCKINGSW1 Locking Switch CeliGuard!1Pt00Data Sts_Zonel LOCKINGSWinputOK
Input 01 Locking Switch Cell dELPt0IData Sts_Zonel LOCKINGSWinputOK
Input 02 LOCKINGSW2 Locking Switch Cell di1P102Data Sts_Zonel LOCKINGSW2InputOK
Input 03 Locking Switch CellGuardl1 Pt03Data Sts_Zonel LOCKINGSW2lInputOK
Input 04 ESTOPI EStop CeliGuard! | P104Data Sts_Zonel ESTOPInputOK
Input 05 EStop Cell dtlP1050ata Sts_Zonel ESTOPlinputOK
Input 08 ESTOP2 EStop CellGuardl P106Dats Ste_Zonel ESTOP2InputOK
Input 07 EStop CeliGuardt1 P07 Data Sts_Zonel ESTOP2InputOK
Input 08 ESTOP3 EStop CellGuardll P108Data Sts_Zonel ESTOP3InputQK
Input 03 EStop CellGuardl1 P103Data Sts_Zonel ESTOPS3InputOK
Input 10 ESTOP4 EStop CellGuardtlFt10Data Sts_Zone! ESTOP4InputOK
Input 11 EStop CellGuardtLPtiiData Sts_Zonel ESTOP4InputOK
Input 12 Lc1 Light Curtain CellGuardtlPti2Data Sts_Zonel LCHnputOK
Input 13 Light Curtain CellGuardtLPti3Data Sts_Zonel LClnputOK
Input 14 CellGuardtLPt14Data Sts_Zonel InputOK
__Input 15 CellGuardtLPti5Data Sts_Zonel_InputOK
Test Device
Outputs Name Test Output Tag Name
| Qutput 00 CellGuardt.0.Test00Data
| Output 01 CellGuardl:0.Test01Data
Qutput 02 CellGuardt0.Test02Data
| Output 03 CellGuardt0.Test030ata
| Output 04 CellGuardt0.Test04Data
| Output 05 CellGuardt0.Test05Data
Output 06 CellGuardt.Test08Data
| Output 07 CellGuardtO.Test07Data
Output 08 CellGuardt0.Test08Data
Qutput 09 CellGuard1.0.Test03Data
Output 10 CellGuard!:0.Test10Data
Output 11 CellGuardl:0.TestliData
Output 12 CellGuard!:0.Test12Data
Output 13 CellGuard!:0.Test13Data
Output ¥ | LOCKINGSWISOLENCID CellGuard!:0.Test¥4Data
Output 15| LOCKINGSW2SOLENOID CellGuard!:0.Test150ata
Safety Device Name Device Name Device Output Enable CROUT Output
Outputs (If Dual Channel) (If Single Channel) Type Tag Name Tag Name Tag Name
Dutput 00 Cmd_Zonel OutpulEnable 2onel CellGuard:0.PW00Data
Qutput 01 Cmd_Zonel OutpulEnable 2onel CellGuardO.PW0IData
Qutput 02 Cmd_Zonel OutpulEnable Zonel CellGuard.0O.PW020ata
Qutput 03 Cmd_Zonel OutputEnable 2onel CellGuard.0.PW030ats
Dutput 04 Cmd_Zonel_OutputEnable 2onel, CellGuardl:0 Pu4Data
| Output 05 Cmd_Zonel OutputEnable Zonel CellGuard.0.Pt05Data
Qutput 06 Cmd_Zonel_OutputEnable Zonel CellGuard.0.Pt06Data
Dutput 07 Cmd_Zonel OutputEnable Zonel CellGuard:0.P70Data
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The completed worksheet for the 1791ES-IB8XOBV4 module is shown below.
Safety Module Configuration Worksheet

Zone Name Module Name Module Cat No./Safety Category
Zonel CellGuard2 1791ES-IB8XOBV4/CAT 4

Safety Device Name Device Name Device Channel Input Interlock

Inputs (If Dual Channel) (If Single Channel) Type Tag Name Tag Name
Input 00 CONTACTORFB* Feedback CellGuard2 :1.Pt00Data **Not Used
Input 01 [ModuleName __J:1.Pt01Data Sts_[ ZoneN; _[DeviceName __J.Input0K
Input 02 ul :|.Pt02Data Sts_[ ZoneN |_[DeviceName InputOK
Input 03 ModuleName :|.Pt03Data Sts_[ ZoneN: |_[DeviceName .InputOK
Input 04 ul :|.Pt04Data Sts_[ ZoneN |_[DeviceName InputOK
Input 05 ModuleName :|.Pt05Data Sts_[ ZoneN: |_[DeviceName .InputOK
Input 06 ul :|.Pt06Data Sts_[ ZoneN |_[DeviceName InputOK
Input 07 ModuleName :|.Pt07Data Sts_[ ZoneN: |_[DeviceName .InputOK
Input 08 ul :|.Pt08Data Sts_[ ZoneN |_[DeviceName InputOK
Input 09 ModuleName :|.Pt09Data Sts_[ ZoneN: |_[DeviceName .InputOK
Input 10 ul :|.Pt10Data Sts_[ ZoneN |_[DeviceName .InputOK
Input 11 ModuleName :|.Pt11Data Sts_[ ZoneN: |_[DeviceName .InputOK
Input 12 ul :|.Pt12Data Sts_[ ZoneN |_[DeviceName .InputOK
Input 13 ModuleName :|.Pt13Data Sts_[ ZoneN: |_[DeviceName .InputOK
Input 14 ModuleName  J:I.Pt14Data Sts_[ ZoneName  ]_[DeviceName InputOK
Input 15 oduleName  [:T.PtT5Data Sts_[ ZoneName  |_[DeviceName  ].InputOK

*The auxiliary feedback contacts on both ROBOTCONTACTOR outputs are wired ** Contactor feedback only used in ROUT instruction.
in series to a single safety output.
Test Device

Outputs Name Test Output Tag Name
Output 00 dul :0.Test00Data
Output 01 M :0.Test01Data
Output 02 dul :0.Test02Data
Output 03 M :0.Test03Data
Output 04 dul :0.Test04Data
Output 05 M :0.Test05Data
Output 06 dul :0.Test06Data
Output 07 M :0.Test07Data
Output 08 dul :0.Test08Data
Output 09 M :0.Test09Data
Output 10 dul :0.Test10Data
Output 11 M :0.Test11Data
Output 12 dul :0.Test12Data
Output 13 M :0.Test13Data
Output 14 dul :0.Test14Data
Output 15 ModuleName — T:0.Test15Data

Safety Device Name Device Name Device Enable ROUT Output

Outputs (If Dual Channel) (If Single Channel) Type Tag Name Tag Name Tag Name
Output 00 ROBOTCONTACTOR Safety Contactor (md_ ZONE1_  OutputEnable Zone1_ROBOTCONTACTOR CellGuard2  :0.Pt00Data
Output 01 Safety Contactor t ¥ CellGuard2 _ :0.Pt01Data
Output 02 (md_[ ZoneName ] OutputEnable [ZoneN: |_[DeviceName [ModuleN :0.Pt02Data
Output 03 (md_[ ZoneName ] OutputEnable [ZoneName ]_[DeviceName [ModuleName  ]:0.Pt03Data
Output 04 (md_[ ZoneName ] OutputEnable I[ZoneName |_[DeviceName I[ModuIeName :0.Pt04Data
Output 05 (md_[ ZoneName ] OutputEnable |[ZoneName |_[DeviceName |[ModuleName :0.Pt05Data
Output 06 (md_[ ZoneName ] OutputEnable [ZoneName  ]_[DeviceName [ModuleName :0.Pt06Data
Output 07 ((md_[ ZoneName  T_OutputEnable |[ZoneName T [DeviceName |[ModuleName :0.Pt07Data

 All safety outputs in the same zone have the same output enable tag name.
4 Dual contactors for a single device are controlled by a single ROUT instruction.
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The completed worksheet for the SmartGuard 600 local I/O is shown below.
SmartGuard 600 Local I/O Configuration Worksheet

Node | Module Cat No.!

Number [Safety Category
03 CAT 4

Safety Device . Channel

Inputs Type 1’0 Comment Tag Name

Input 00 |Locking Switch  [LOCKINGSW1 ChA [#03]:(00) [S] LOCKINGSW1 ChA
Input 01 |Locking Switch  |[LOCKINGSY1 ChB [#03]:(01) [S8) LOCKINGSW1 ChB
Input 02 |Locking Switch |LOCKINGSW?2 ChA [#03]:(02) [S] LOCKINGSW?2 ChA
Input 03 |Locking Switch  |[LOCKINGSY2 ChB [#03):(03) [S) LOCKINGSW2 ChB
Input 04 |EStop ESTOP1 ChA [#03]:(04) [S] ESTOP1 ChA
Input 05 |EStop ESTOP1 ChB [(#03):(05) [S] ESTOP1 ChB
Input 06 |EStop ESTOP2 ChA [#03):.(06) [S] ESTOP2 ChA
Input 07 |EStop ESTOP2 ChB #03).(07) [S] ESTOFP2 ChB
Input 08 |EStop ESTOP3 ChA #03):(08) [S] ESTOP3 ChA
Input 09 |EStop ESTOP3 ChB [#03):(09) [S] ESTOF3 ChB
Input 10 |EStop ESTOP4 ChA [#03]:(10) [S] ESTOP4 ChA
Input 11 |EStop ESTOP4 ChB [#03):(11) [S] ESTOP4 ChB
Input 12 |Light Curtain LC1 ChA [#03):(12) [S] LC1 ChA
Input 13 |Light Curtain LC1 ChB [#03]:(13) [S] LC1 ChB
Input 14 |Feedhack CONTACTORFB [#03).(14) [S] CONTACTORFB
Input 15 [#03]:(15) [S]

Test ]
outputs 10 Comment Test Output Tag Name
Qutput 00 #03):
Output 01 #03):
Qutput 02 LOCKINGSWW1SOLENOQID [#03):LOCKINGSYW1SOLENOID
Qutput 03 LOCKINGSW2SOLENOID F03LOCKINGSW2SOLENOID

Safety Device . Qutpurt
Outputs Type 10 Comment Tag Name
Output 00 ROBOTCONTACTOR A [#03):(00) [S] ROBOTCONTACTOR A
Qutput 01 ROBOTCONTACTOR B [#03]:(01) [S] ROBOTCONTACTOR B
Output 02 Reset Required [#03):(02) [S] Reset Required
OQutput 03 [#03):(03) [S
Qutput 04 [#03):(04) [S
Oulpul 05 [#03]:(05) [S]_
Output 06 [#03):(06) (5]
Qutput 07 [#03]:(07) [S]
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Robot Cell Safety Logic Examples

Figure 5 - GuardLogix Safety Logic

ROBOT CELL SAFETY LOGIC EXAMPLE
This Safety Logic Example should only be used and applied in accordance with the
Safety Concepts and Requirements covered in the GuardLogix Controller Systems
Satefefttate Manca (Rblatiah (PisHMEEbN 1756-RM093)
LOCKINGSW1 CAT3_CAT4 Safety Logic
RIN
0 Redundant Input
RIN Zonel_LOCKINGSW1 —C01)—
Reset Type AUTOMATIC
Channel A CellGuard1:1.PtooData —C I D—
0
Channel B CellGuard1:.Pt01Data —C CRHOD—
0
Circuit Reset none —CIlD—
0
Fault Reset (md_Zone1_FaultReset —CFPD)—
0
Zone1_LOCKINGSW1.01 Sts_Zone1_LOCKINGSW1_InputOK
1 1 F o
Sts_Zone1_OutputEnable Wrk_Zone1_LOCKINGSW1_OutputEnable_ONS
J/E r !
Wrk_Zone1_LOCKINGSW1_EntryDelay_Latch
=lia
er_Zone1_LOCKING§IW1r_EntryDeIay_Timer.DN
3/E
TON
Timer On Delay —CEND
Timer Wrk_Zone1_LOCKINGSW1_EntryDelay_Timer
Preset 0 —CND—
Accum 0
Wrk_Zone1_LOCKINGSW1_EntryDelay_Latch
CD
Wrk_Zone1_LOCKINGSW1_EntryDelay_Timer.DN Wrk_Zone1_LOCKINGSW1_EntryDelay_Time
3 J E [ ONS 1
1 C L J
CellGuard1:0.Test00Data
1 E
1 C
(md_Zone1_FaultReset Sts_Zone1_OutputEnable CellGuard1:0.Test00Data
J/E J/E )
3/ J/E
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Figure 5 - GuardLogix Safety Logic (continued)

LOCKINGSW2 CAT3_CAT4 Safety Logic
RIN
4 Redundant Input
RIN Zone1_LOCKINGSW2 —C 01—
Reset Type AUTOMATIC
Channel A CellGuard1:1.Pto2Data —C (D—
0
Channel B CellGuard1:1.Pto3Data —C CRHO )—
0
Circuit Reset none —CIl D—
0
Fault Reset (md_Zone1_FaultReset (—CFP—
0
Zone1_LOCKINGSW2.01 Sts_Zone1_LOCKINGSW2_InputOK
5 L S
1 C
Sts_Zone1_OutputEnable Wrk_Zone1_LOCKINGSW2_OutputEnable_ONS
6 4/ [ ons ]
J/C L J
er_Zone1_LOCKINgS\AP_EntryDeIay_Latch
J C
erﬁZone17L0(KING§IW2r7EntryDeIay7Timer.DN
5/
TON
Timer On Delay —CEND:
Timer Wrk_Zone1_LOCKINGSW2_EntryDelay_Timer
Preset 0 —CND—
Accum 0
Wrk_Zone1_LOCKINGSW2_EntryDelay_Latch
@
Wrk_Zone1_LOCKINGSW2_EntryDelay_Timer.DN Wrk_Zone1_LOCKINGSW2_EntryDelay_Time
7 1 I ONS B
J C L J
CellGuard1:0.Test00Data
1 E
J C
(md_Zone1_FaultReset Sts_Zone1_OutputEnable CellGuard1:0.Test15Data
| / C | / C D
J7C JME N4
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Figure 5 - GuardLogix Safety Logic (continued)

184

ESTOP1 CAT3_CATA4 Safety Logic

ESTOP
Emergency Stop
ESTOP Zone1_EstoP1 —C01D)—
Reset Type AUTOMATIC
Channel A CellGuard1:L.Pto4Data —C 01 D)—
0
Channel B CellGuard1:1.Pto5Data  —C CRHO D—
0
Circuit Reset none —Cll D—
0
Fault Reset (md_Zone1_FaultReset (—CFPD—
0
Zone1_ESTOP1.01 Sts_Zone1_ESTOP1_InputOK
JE )
JC
ESTOP2 CAT3_CATA4 Safety Logic
ESTOP
Emergency Stop
ESTOP Zone1_EstoP2 —C01D)—
Reset Type AUTOMATIC
Channel A CellGuard1:1.PtosData —C (1 D)—
0
Channel B CellGuard1:1.Pto7Data  —C CRHO D—
0
Circuit Reset none —Cll D—
0
Fault Reset (md_Zone1_FaultReset (—CFPD—
0
Zone1_ESTOP2.01 Sts_Zone1_ESTOP2_InputOK
1 E )
JC
ESTOP3 CAT3_CATA4 Safety Logic
ESTOP
Emergency Stop
ESTOP Zone1_EstoP3 —C01D)—
Reset Type AUTOMATIC
Channel A CellGuard1:1.Pto8Data —C (1 D)—
0
Channel B CellGuard1:1.Pto9Data —C CRHO D—
0
Circuit Reset none —Cll D—
0
Fault Reset (md_Zone1_FaultReset (—CFPD—
0
Zone1_ESTOP3.01 Sts_Zone1_ESTOP3_InputOK
1E D
JC LV
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Figure 5 - GuardLogix Safety Logic (continued)
ESTOP4 CAT3_CAT4 Safety Logic
ESTOP
14 Emergency Stop
ESTOP Zone1_ESTOP4 —C01 D—
Reset Type AUTOMATIC
Channel A CellGuard1:1.Pt10Data —CCl D—
0
Channel B CellGuard1:1.Pt11Data —C CRHO D—
0
Circuit Reset none —Cll D—
0
Fault Reset Cmd_Zone1_FaultReset (—CFP D)—
0
Zone1_ESTOP4.01 Sts_Zone1_ESTOP4_InputOK
15 1 E >
LIGHTCURTAINT CAT3_CAT4 Safety Logic
LC
16 Light Curtain
LC Zonel_L(1 —CO0D)—
Reset Type AUTOMATIC —Ca D)—
Channel A CellGuard1:l.Pt12Data —CCRHOD—
0 —CLBY—
Channel B CellGuard1:1.Pt13Data —CLCM )—
0 —CIH—
Input Filter Time 0 —CrP—
Mute Light Curtain Override
0
Circuit Reset none
0
Fault Reset (md_Zone1_FaultReset
0
Zone1_LC1.01 Sts_Zone1_LC1_InputOK
7 1E P,
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Figure 5 - GuardLogix Safety Logic (continued)

ROBOTCONTACTOR CAT4 Safety Logic
Safety Input Interlock Rung
Sts_Zone1_LOCKINGSW1_InputOK Sts_Zone1_LOCKINGSW2_InputOK Sts_Zone1_ESTOP1_InputOK
18 1 E 1 E 1 E
|
Sts_Zone1_ESTOP2_InputOK Sts_Zone1_ESTOP3_InputOK Sts_Zone1_ESTOP4_InputOK
1 1L 1
1 C 1 C 1 C
Sts_Zone1_LC1_InputOK Sts_Zone1_InputsOK
TC D
JC J
Output Enable Rung
(md_Zone1_SafetyReset Wrk_Zone1_SafetyReset_ONS Sts_Zone1_InputsOK
19 1 E { ons ] =lla
(md_Zone1_OutputEnable
1L
1 C
CellGuard2:1.CombinedOutputStatus Zone1_ROBOTCONTACTOR.FP
1 C J/E
1 C J/C
(md_Zone1_OutputEnable
Y
ROUT
20 Redundant Output
ROUT Zone1_ROBOTCONTACTOR —C 01—
Feedback Type NEGATIVE
Enable (md_Zone1_OutputEnable 02—
0
Feedback 1 CellGuard2:1.PtooData —CO1FF D—
0
Feedback 2 CellGuard2:1.PtooData —C 02FF D)—
0
Fault Reset (md_Zone1_FaultReset —CFP)—
0
Safety Output Rung
Zone1_ROBOTCONTACTOR.01 Zone1_ROBOTCONTACTOR.02 CellGuard2:0.Pt00Data
21 1 E 1 E Y
1 C 1 C
CellGuard2:0.Pt01Data
Y
(End)
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Figure 6 - SmartGuard 600 Safety Logic

| [#03]:(00) Reset

-

I [#031:(14) [S] Feedback

-

| [#03]:(00) [S]LOCKINGSW 1 ChA

| [#03]:(01) [S]LOCKINGSW 1 ChB

LOCKSW1

I [#03]:(02) [STLOCKINGSW 2 ChA

| [#03]:(03) [S]LOCKINGSW2 ChB

I [#03]:(04) [S] ESTOP1 ChA

| [#03]:(05) [S] ESTOP1 ChB

ESTOP1

| [#03]:(06) [S] ESTOP2 ChA

| [#03]:(07) [S] ESTOP2 ChB

| [#03]:(08) [S] ESTOP3 ChA

| [#03]:(09) [S] ESTOP3 ChB

ESTOP3

| [#03]:(10) [S] ESTOP4 ChA

| [#03]:(11) [S] ESTOP4 ChB

| [#03]:(12) [S1LCT ChA

| [#03]:(13) [S1LCT ChB

L

Re
Openheq Delay Time:

3000 (ms)

DELAY

Inputs OK  Restart Requi...

LOCKSW2

ZonelIN

ESTOP2

ESTOP4

[#03]:(00) [S] ROBOTCONTACTOR A

[#03):LOCKINGSW 1SOLENOID

I_*[#oa]:m(mwcswzsouwom

ROUTE
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Robot Cell Faceplate Logic Examples

Figure 7 - GuardLogix Faceplate Logic

ROBOT CELL FACEPLATE LOGIC EXAMPLE
This Logic Example should only be used and applied in accordance with the
Safety Concepts and Requirements covered in the GuardLogix Controller Systems
Safety Reference Manual (Publication 1756-RM093).
cop cor
0 Copy File Copy File
Source CellGuard1:l Source CellGuard1:0
Dest CellGuard1_InputData[0] Dest CellGuard1_OutputData
Length 2 Length 1
Guardl0_AOl
1
GuardI0_Aol CellGuard? —(Sts_CmbdSafetylnputStatus )>—
Sts_SafetylnputData 0
Sts_SafetylnputStatus 0 —(Sts_CmbdSafetyOutputStatus )—
Sts_SafetylnputLatch 0
Sts_SafetyOutputStatus 0
Sts_SafetyOutputReadback 0
Sts_TestOutputStatus 0
Sts_SafetyOutputData 0
Ref_MSG1 CellGuard1_MSG1
Ref_MSG2 CellGuard1_MSG2
Ref_ExtendedData CellGuard1_ExtendedData
Ref_InputData CellGuard1_InputData
Ref_OutputData CellGuard1_OutputData
Set_SafetylOModuleSelect 9
Ref_ErrorCode CellGuard1_ErrorCode
cop opP
2 Copy File Copy File
Source CellGuard2:l Source CellGuard2:0
Dest CellGuard2_InputData[0] Dest CellGuard2_OutputData
Length 2 Length 1
Guardl0_AOI
3
GuardI0_AOI CellGuard2 —(Sts_CmbdSafetylnputStatus >—
Sts_SafetylnputData 0
Sts_SafetylnputStatus 0 —CStsﬁ(mdeafetyOutputStatus )—
Sts_SafetylnputLatch 0
Sts_SafetyOutputStatus 0
Sts_SafetyOutputReadback 0
Sts_TestOutputStatus 0
Sts_SafetyOutputData 0
Ref_MSG1 CellGuard2_MSG1
Ref _MSG2 CellGuard2_MSG2
Ref_ExtendedData CellGuard2_ExtendedData
Ref_InputData CellGuard2_InputData
Ref_OutputData CellGuard2_OutputData
Set_SafetylOModuleSelect 8
Ref_ErrorCode CellGuard2_ErrorCode
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Figure 7 - GuardLogix Faceplate Logic (continued)

(End)

Safety Reset
CellGuard1 .C_ImdFSafetyReset

(md_Zone1_SafetyReset_Map
Y

J C

Safety Reset
(eIIGuardZ.C_ImdFSafetyReset

J C

Fault Reset
CellGuard1.Cmd_FaultReset
1 C

(md_Zone1_FaultReset_Map
Y

J C

Fault Reset
CellGuard2.Cmd_FaultReset
1L

J C

Figure 8 - Ethernet SmartGuard 600 Faceplate Logic

OP

Safety Reset
SmartGuard_B00.Cmd_SafetyReset

Copy File o
Source  SmantGuard_E00:1.Data[0]
Dest SmartGuard_800_InputData(0)
Length 2

SmarGuard_800:0 Data[0].0

JA:E
JC

Fault Reset
SmartGuard_600.Cmd_FaultReset

LS
A

SmartGuard_600:0 Data[0]1

e
J L

——ENIP_SmanGuard_aA0I

ENIP_SmartGuard_AOI
Sts_SafetylnputData
Sts_SafetylnputStatus
Sts_SafetylnputLatch
Sts_SafetyOutputStatus
Sts_SafetyOutputReadback
Sts_TestOutputStatus
Sts_SafetyOutputData
Ref_InputData

SmartGuard_600 []
0&

De
De
0e
D&
De
De

SmantGuard_B00_InputData

Ref_OutputData SmartGuard_600_OutputData

LS
N

- Sts_CmbdSafetylnputStatus >—

H{Sts_CmbdSafetyOutputStatus >—
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Notes:
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Safety Output Logic Example for Multiple Output Devices

Multiple Safety_Contactor_CAT4 Safety Logic

This Safety Logic Example should only be used and applied in accordance with the

Safety Concepts and Requirements covered in the GuardLogix Controller Systems
Safety Reference Manual (Publication 1756-RM093)

GENERAL OPERATION
This sample code demonstrates how to control multiple sets of redundant safety contactors in series to drop out a individual loads.

These ROUT instructions provide SIL 3 level diagnostics for redundant contactors with auxiliary feedback (EDM).
The ROUT instructions control dual outputs from different Guard 1/0 Modules.
This Multiple Safety Contactor CAT3_CAT4 Safety Logic includes a single Safety Input Interlock rung that works in
conjunction with the CAT3 and CAT4 safety input device logic routines for this zone.

CONFIGURATION DETAILS
The ROUT instructions are the primary safety instructions within this routine.
The ZoneName_DeviceName ROUT instruction tag names (Zone1_ROBOTCONTACTORT and
Zone1_ROBOTCONTACTOR?) identify the specific instruction for the unique safety output devices.

This routine assumes that the auxiliary feedback channels for each device are wired in series to a single input. This is why
the Feedback 1and 2 tags for each ROUT are identical.

The Fault Reset is assigned to a tag named "Cmd_ZoneName_FaultReset" representing a command triggered by an HMI
or hardwired input. This same Fault Reset tag, "Cmd_ZoneName_FaultReset", will be used on all of the the safety input
and output instructions within it's safety zone.

Safety Input Interlock Rung
This rung illustrates (7) safety device input interlocks that energize the Sts_ZoneName_InputsOK OTE instruction. The
Sts_ZoneName_InputsOK tag is then included in the Output Enable Rung for all ROUTinstructions within the same zone.

Sts_Zone1_LOCKINGSW1_InputOK Sts_Zone1_LOCKINGSW2_ InputOK Sts_Zone1_ESTOP1_InputOK
i i ) |
Sts_Zone1_ESTOP2_InputOK Sts_Zone1_ESTOP3_InputOK Sts_Zone1_ESTOP4_InputOK
7 E 1 E 1 E
1 C 1 C 1 C
Sts_Zonel1_LC1_InputOK Sts_Zonel_InputsOK
TE D
1 C Lo
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This GuardLogix" safety logic example illustrates the output logic for a safety zone that has two dual-channel devices that
require separate safety ROUT output instructions.
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Safety Output Logic Example for Multiple Output Devices

Qutput Enable Rung
This rung provides the operator action required to reset or enable all the ROUT instructions for the zone.
The rung must include the 'CombinedQutputStatus' tags from each output module used in the zone.
The rung must also include all the .FP fault present tags from each ROUT instruction in the zone.
(md_Zone1_SafetyReset er_Zone1_Safe§¥Reset_0NS Sts_ZoneT_InputsOK
1 1E { ONs | 1 E
(md_Zone1_OutputEnable
1F
1 C
CeIIGuardZ:I.C_olm?inedOUtputStatus Cel|Guard3:I.C_olmPinedOUtputStatus
1 C 1 C
Zone1_ROBOTCONTACTOR1.FP Zone1_ROBOTCONTACTOR2.FP (md_Zone1_OutputEnable
J/E J/E D
A/ E A/E D
ROBOT CONTACTOR 1 ROUT and Safety Output Rungs
Although the Output Enable and Fault Reset Tags are identical to all the other robot contactor ROUT rungs, the safety
output and feedback tags are unique to specific Guard I/0 Module and output devices.
ROUT
2 Redundant Output
ROUT Zone1_ROBOTCONTACTORT —C01D)—
Feedback Type NEGATIVE
Enable (md_ZoneT_OutputEnable —C02)—
0
Feedback 1 CellGuard2:.PtooData —CO1FF)—
0
Feedback 2 CellGuard2:.PtooData —C 02FF)—
0
Fault Reset (md_Zone1_FaultReset —CFP)—
0
Zone1_ROBOTCONTACTOR1.01 Zone1_ROBOTCONTACTOR1.02 CellGuard2:0.Pt00Data
3 1 E 1 E
CellGuard2:0.Pt01Data
ROBOT CONTACTOR 2 ROUT and Safety Output Rungs
Although the Output Enable and Fault Reset Tags are identical to all the other robot contactor ROUT rungs, the safety
output and feedback tags are unique to specific Guard I/0 Module and output devices.
ROUT
4 Redundant Output
ROUT Zone1_ROBOTCONTACTOR2 —C01D—
Feedback Type NEGATIVE
Enable (md_Zone1_OutputEnable 02> —
0
Feedback 1 CellGuard3:I.PtooData —CO1FF)—
0
Feedback 2 CellGuard3:I.PtooData —C 02FF)—
0
Fault Reset (md_Zone1_FaultReset —CFPD—
0
Zone1_ROBOTCONTACTOR2.01 Zone1_ROBOTCONTACTOR2.02 CellGuard3:0.Pt00Data
5 1 E 1 E @
CellGuard3:0.Pt01Data
D
(End)
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GuardLogix® Tools

For many safety applications, especially those applications that require the safety system to monitor and react, the
performance of the safety system needs to be estimated early in the design of the system. With safety systems that use
safety networks and distributed safety devices, this can be difficult. Rockwell Automation has developed two software
tools to help you estimate how a system will perform.

GuardLogix Safety Calculator

The first tool, called the GuardLogix Calculator, uses a spreadsheet that provides three worst-case performance estimates
based on how the GuardLogix controller, specifically the safety task, and the safety I/O was configured and distributed
on DeviceNet networks.

E3 Microsoft Excel - GLX_Reaction_Times_V02.xls

) Fle Edit View Insert Format Tools Data Window Help
DEZHNR BERBY | S DB-<C|v--|@ = -2 7|

Acial -u c|B[Z]lg =S ==H|s %, 8%|=E|s
A Bl C D
e If there are no Faults or Errors 20 |ms (Min}
2 62 |ms (Max)
3 |Considering a Single Fault (Max) 92 ([ms (Max)
4 |Considering Multiple Faults (Max) 112 [ms (Max)
6 |Instructions : Enter Values into Yellow cells below
From mq
enter Or
8 |Input Point Delay Time 0 ms  enter Of
9 |Input Module Delay (max) 16.2 ms  From mq
10 [Input Module Time (max) reaction to a fault 16.2 ms  From m¢
11 [Safety Input RPI 10 ms  From I
12 | Safety Task Period 10 ms  From Sg
13 |Safety Task WatchDog 10 ms  From Se
14 |Output Module Delay (max) 6.2 ms  From mt
15 |Input Module Time (max) reaction to a fault 6.2 ms  From m¢
17 Advanced Connection Settings
18 |Input Connection Timeout Multiplier 2 From I/
19 [Default Input Connection Network Delay Multiplier 200% This the
20 |Suggested Input Connection NetworkDelay Multiplier 200% Thisis &
21 |Input Connection Network Delay Multiplier 200% From I/
22 |Network Delay Value in milli-seconds 20 ms
24 | Qutput Connection Timeout Multiplier 2 From IA
25 | Default Qutput Connection Network Delay Multiplier 200% This the
26 | Suggested Output Connection Network Delay Multiplier 200% This is &
27 | Output Connection Network Delay Multiplier 200% From I/
28 |Network Delay Value in milli-seconds 20 ms

The GuardLogix safety calculator was the original spreadsheet used when GuardLogix controllers were introduced in
2005 and is a limited-functionality performance calculator used to estimate the performance of a single safety loop.

The calculator is compatible with Microsoft Excel software.
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GuardLogix Estimator

The second tool, the GuardLogix Safety Estimator was based on the initial calculator and was expanded to provide a
more intuitive interface through a wizard. This tool also provides multiple network functionality within the application,
adding Ethernet communication to the original DeviceNet-only implementation.

B3 uardLogix saiely rstimator. BTETI

Welcome to the GuardLogix Safety Estimator
Vession: 3.04

The GuardLogix Safety Estimator allows you to model safety
reaction time and safety network system size for GuardLogix
safety applications. This estimator has two primary tools: this
wizard that assists users in entering safety parameters, and
a series of spreadsheets that performs all the calculations.

Users can work directly in the spreadsheets since all user
inputs in this wizard have entry cells in the spreadsheets
(Yellow highlighted cells).

VWhen estimating DeviceNet loading and node counts, this estimator
makes the default assumption that all safety nodes are IBEXOBS
modules configured as having 2 input bytes and 2 output bytes

of data. This is atypical configuration using an input assembly

with combined status. If you are using different module types or
assemblies with more or less than 2 bytes of data, you can change
these assumptions in the System Estimator.

EtherNet/IP loading and node count calculations apply to any /O
module in any combination.

Safety reaction-time performance is based on how the safety task is configured in the GuardLogix controller, and the
settings for the safety I/O modules used in the GuardLogix project. The wizard interface in the GuardLogix Estimator
lets you move forward or backward to change values and evaluate how those changes impact system behavior.
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Each of the tabs in the estimator lets you enter system settings. Enter safety task settings on the Controller Settings tab.
[ Reaction Time Calculator a UJ ]

Safety Task/Output Update Rate | Controller Settings  Input Module Delays I Output Module Delays | Reaction Times |

Estimate how much time is needed to scan safety logic (all logic within the safety task)

This time must be less than the Safety Task Period. If you expect to run standard logic, the time
allocated will be equal to Safety Task Period - Safety Logic Execution time. NOTE: These
equations assume that the Safety Task will be the highest priority task in the application

Satety Output Safaty Cutput
Updates Updatas
Time -
Safety Logic Time Availabie
Expoution Tima For Standard —#-
Tasks
= Sartety Task
Watcndog Time

Sataty Task Panod
The Safety Task Period (in ms) entered was: 40
Safety Logic Execution time (in ms) |25
Suggested Safety Watchdog Time (in ms) 28

Time Available for Standard Logic (in ms) 15

What's Reaction Time? Spreadsheet

Use the Input Module Delays and Output Module Delays tabs to enter settings for your safety I/O modules.

Based on the settings you enter and the network configurations you plan to use, the estimator provides a series of
examples to choose from.

System Size || DeviceNet Network Estimates  EtherNet/IP Netwark E stimates

Total number of DeviceNet safety nodes in this project: 75

The follawing tables estimate how many safety nodes you can place on a DeviceNet subnet and how many
you'll need for the system size you specified. You can use this as a guide to help you configure your systes
appropriate RPl and baud rate. ‘You can view/compare the numbers for 250K and 500K or 125K and 250K
the assumed input our output data sizes by pressing the "Adjust I/O Sizes" button. Don't forget to consider
limitations for the baud rates. All DeviceNet distance and drop limits are the same for safety components.

| 250K ; 500K | 125K ; 250K |
Select an option in the | 7
table and the wizard wil|
configure the subnet |

spreadsheet with the 250K Baud
indicated subnets,
1/0 counts, Suggested Safety Only Safety and Standard
Rt Input RP1 MaxNodes | # of Subnets  MaxNodes # of Subnets
e 8 O 1w | 8 O & 13
isbaingused? | 16 O 18 5 o 11 Z
) Assume no DNB 20 @ 21 4 @] 13 6
) DNB/B 32 0 28 3 O 17 5
O DNB/C 40 O 30 | 3 (@] 20 4
500K
Suggested Safety Only Safety and Standard
Input RPI MaxNodes | # of Subnets Max Nodes # of Subnets
8 o a | 4 o 13 6
16 9] 30 3 (0] 23 4
20 O 30 3 (] 26 3
32 O 30 3 (@] 30 3
40 O 30 d; O 30 3

These examples let you evaluate the effects of different settings and network configurations.
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You can select DeviceNet, EtherNet/IP, or a combination of DeviceNet and EtherNet/IP networks.

[ Network Estimator
System Size | DeviceNet Network E stimates | EtherNet/IP Network E stimates

Total number of EtherNet/IP safety nodes in this project: 50

Select the EtherNet/IP bridge module you plan to use. Each EtherNet/IP bridge has capacity limits
(stated in packets/sec). These limits are one of the factors used to determine the node count limits
per bridge.
[1756-EN2T| v| Packets/Sec Capacity (minus reserved bandwidth): 9000
1 N2T

10| %

Acity has been reserved for Explicit messaging and Connection Establishment?
can adjust this value if you expect to do a lot of explicit messaging.

If you plan to route standard /O and/or Produced/Consumed connections through the same bridge,
estimate the connections and RPls you expect to have. The estimator provides safety node count
estimates for this case. If multiple bridges are required to achieve your system configuration, it is best
if you can route all standard connections through one ENB and all safety through another.

Enter Standard 1/0
Connection E stimates
The following tables estimate how many safety nodes you can place on an EtherNet/IP network and how

mary of EtherNet/IP bridges you'll need for the system size you specified. You can use this as a guide to
help you configure your system and to select an appropriate Input RPI and Safety Task rate.

EtherNet/IP Safety /O
Suggested Safety Only Safety and Standard
Input RPl | MaxNodes #of Bridges Max Nodes # of Bridges
8 1] 1 60 1
16 102 1 102 1
20 120 1 120 1
32 160 1 160 1
40 180 1 180 1

The estimator provides three performance numbers to consider for use.

Safety Task/Output Update Rate | Controller Settings | Input Module Delays | Qutput Module Delays | Reaction Times

Based on the data you have entered we have calculated reaction times for 3 cases:
No Fault Reaction Time (ms). Sinr;;le Fault Reaction Time (ms), Multiple Fault Reaction Time (ms).
This table shows the effect that different Input RPl values can have.

Data Parameters Reaclion Reaclion Reaction Reacion Reaclion
Set1 Set2 Set3 Set4 Seth

Suggested

RPIValue (in ms) 8 18 20 32 40

Lo RN Sesaon 14 138 150 186 210

Time (inms)
Single Fault Reaction

Time (inms) 218 226 230 242 250
Multiple Fault Reaction
Time (inms) 242 274 290 338 370

‘You can optimize these reaction times by Clicking on
"Optimize Reaction Times". The dialog boxthat pops up
will guide you further. The changes you make there will
be reflected here when you return,

Click "Next" to see how many nodes you can place on a DeviceNet subnet for each
of the suggested RPls.

‘What's Reaction Time? Spreadsheet

No-fault Reaction Time (ms)

This value is the worst-case performance of the system when it is running normally without errors or faults.
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Single-fault Reaction Time (ms)

This value is the worst-case performance of the system when it encounters a single fault or error. This type of error would
not cause the controller to fault or shutdown, but could cause a delay in performance. An example would be if a
communications packet is corrupted and a retry is needed. During this sequence, controller performance for that fault is
affected. As another example, if an error occurred with a communication from an I/O module, the data from the module
is delayed by one RPI period of that module, so any downstream logic, including a safety output, would be delayed by the
RPI period.

Multiple-fault Reaction Time (ms)

This value is the calculated worst-case performance of the system. An example of this type of fault could be a controller
hard fault, this number would be the absolute worst-case delay before a safety output would transition to a safe state.

Which Reaction Time to Use?

Only you can determine which reaction time meets the requirements of your specific safety application. Safety systems
are intended to minimize the risk of a hazard, not eliminate all of the risk. Some safety systems will use the no-fault
reaction time because a risk assessment of the application indicates it is sufficient. In an example light curtain application
where an operator is loading material, the safety system lets the load occur only at a non-hazardous phase of machine
operation. Since the operator knows when to load material, it’s unlikely that they would try to load during a hazardous
phase. The chances of the operator attempting to load at the wrong time, and the system having a fault at that same time,
is considered to be remote. Another consideration is that the possible injury would likely be medically recoverable and
not more severe. The resulting decision was to use no-fault performance.

Other application criteria may result in the use of single-fault performance. The decision on which number to use is up to
the user to decide based on their risk assessment criteria.

Safety Estimator Installation Information

The wizard feature of the Rockwell Automation® Safety Estimator works only in MSExcel 2003 or MSExcel 2007.
¢ Microsoft Office Professional Edition 2003 software
e Microsoft Office Professional Enterprise Edition 2003 software
e Microsoft Office Excel 2003 (standalone) software
¢ Microsoft Office Professional Edition 2003 Trial software
e Microsoft Office System Evaluation 2003 Enterprise Edition software
o All suite editions of the 2007 Microsoft Office system
e Microsoft Office Excel 2007 (standalone) software

NOTE: Microsoft Office Standard Edition 2003 software does not support the wizard.
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AppendixC  GuardLogix® Tools

Macro Security in Microsoft Excel 2007

The wizard in the Safety Estimator spreadsheet uses macros and document-level extensions. When MSExcel 2007 has
macro security turned on, neither of these will run. Macro security is turned on by default when MSExcel 2007 is
installed. There are two ways to work around this.

e Turn off macro security entirely. This the most expedient method but may leave you open to future macro viruses.

o Add the Safety Estimator certificate to the certificate store on your machine and configure your MSExcel software
to trust all content from that source. This is the preferred method. For directions, please read the MSWord
document, Macro Security Settings in Excel 2007.pdf, included with the GuardLogix tools.

Microsoft Excel 2003

If you have MSExcel 2003 installed, follow these steps to install the wizard.
1. Run set up.exe to install all the necessary components.

The set up program installs all of the required files in the default directory or the directory you designate.

2. After the installation is complete, launch Safety Estimator.xls from your subdirectory. When it loads in MSExcel
software, the wizard runs automatically. Click the button on the spreadsheet to restart the wizard whenever you
want to.

Using Other Versions of Microsoft Excel Software

If you don't have MSExcel 2003 or MSExcel 2007 installed, don't run the set up program. Instead, move these files to a
convenient folder.

e Safety Estimator.xls
o Safety Estimator Walk through.doc

The walk-through document will instruct you on using the spreadsheet without the help of the wizard.

198 Rockwell Automation Publication IASIMP-QS005H-EN-P - April 2016






Rockwell Automation Support

Use the following resources to access support information.

Knowledgebase Articles, How-to Videos, FAQs, Chat, User

Forums, and Product Notification Updates. https://rockwellautomation.custhelp.com/

Technical Support Center

Local Technical Support Phone Numbers Locate the phone number for your country. http://www.rockwellautomation.com/global/support/get-support-now.page
. . Find the Direct Dial Code for your product. Use the code to . ) N
Direct Dial Codes route your calldirectly to a technical support engineer. http://www.rockwellautomation.com/global/support/direct-dial.page
Literature Library Install_atlon Instructions, Manuals, Brochures, and http://www.rockwellautomation.com/global/literature-library/overview.page
Technical Data.
Product Compatibility and Download Get help determining how products interact, check '
Center (PCDC) features and capabilities, and find associated firmware. http://vwww rodkwellautomation.com/global/support/pedc.page

Documentation Feedback

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

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

Allen-Bradley, Rockwell Software, and Rockwell Automation are trademarks of Rockwell Automation, Inc.
Trademarks not belonging to Rockwell Automation are property of their respective companies.

Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Igerenkdy, Istanbul, Tel: +90 (216) 5698400
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