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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. In case of malfunction or damage, no attempts at repair should be made. The
module should be returned to the manufacturer for repair. Do not dismantle the module.

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

liability for actual use based on the examples and diagrams.

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

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

Inc., is prohibited

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

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

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

> D>

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

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

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

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

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

> B> >




Table of Contents

Preface
Summaryof Changes.............oooiiiiiiiiii i 9
Terminology..........ooooiiii i 9
Additional Resources. ........o.uuiiirininii i, 10
Chapter 1
POINT Guard I/0 Overview Understand Suitability for Use ..., 11
Safety Precatitions. . ..o vvuv vt et 13
Installing and Replacing Modules........................... 13
Securing the System ... 14
POINT Guard I/O Modules in CIP Safety Systems.............. 15
1734-1B8S Digital Input Module Features................... 15
1734-OB8S Safety Digital Output Module Features. ......... 16
1734-OBV2S POINT Guard I/O Module Features.......... 16
1734-1E4S Safety Analog Input Module Features. ............ 17
Programming Requirements.......................oooiaaL 17
CIP Safety Architectures.......c.ovvuiiiiiiiiniinnen... 18
Safety Application Requirements.................ooooivin. 19
Chapter2
Safety Inputs, Safety Qutputs, SafeStates..............ooiiiiiiiiiiiiiiiiiiiiiee. . 21
and Safety Data POINT Guard Digital /O Modules........................ 21
POINT Guard I/O Analog Input Module................... 22
Safety Inputs (1734-IB8S) . ...ovvvueiiin i 22
Using a Test Output with a Safety Input .................... 22
Single-channel Mode ... 24
Dual-channel Mode and Discrepancy Time.................. 25
Dual-channel, Equivalent ... 26
Dual-channels, Complementary .......................o.... 27
Safety Input Fault Recovery ..., 28
Input Delays ....o.vonninn 28
Safety Analog Inputs (1734-IE4S) .......ooooiiiiiii i, 29
InputRange. ... 29
Scaling. ..o 29
Digital Input Filter ... 30
Sensor Power Supply. ... 30
Channel Offset. . ...t e 31
Process Alarms . ......oouinriiii i 31
Using a Single-channel Sensor ... 32
Dual-channel Equivalent Mode....................ooooLL. 33
Tachometer Mode. ...t 34
Safety Outputs (1734-OB8S and 1734-OBV2S)................. 37
Safety Output with Test Pulse...............oooiiiiii.t 37
Dual-channel Mode ... 38
Single-channel Mode, 1734-OB8S Only..................... 39
Safety Output Fault Recovery ...t 39

Rockwell Automation Publication 1734-UM013P-EN-P - December 2018 3



Table of Contents

Guidelines for Placing Power
Supplies and Modules in a
System

Install the Module

Muting Lamp Operation (1734-IB8S) ...........cooviiiiinnnn.. 40
I/OStatus Data. ..o e 41
Digital /O Status Data ..., 42
AnalogI/O StatusData. ..., 42
Chapter 3
Choosinga Power Supply.............ooooii 43
Power Supply Examples..........coooiiiiiiiiiiiiiii 45
Example 1: Isolating Field Power Segments .................. 45
Example 2: POINT Guard I/O Used with AC I/O Modules. . 46
Placing Series A Digital and AnalogModules .................... 47
Placing Series B Digital Modules.......................oooo. 48
Chapter 4
Precautions. .. .ooviiiii i e e 50
Environment and Enclosure.................cooiiiii.t. 50
European Hazardous Location Approval .................... 51
North American Hazardous Location Approval.............. 52
Prevent Electrostatic Discharge.....................oooo. 52
Mountthe Module. ...t 53
Install the MountingBase ..., 53
Connect the Module to the Mounting Base.................. 55
Connect the Removable Terminal Block .................... 56
Remove a MountingBase ... S7
Wire Modules .. ..ooviuiii i 57
Terminal Layout ..o 59
Connection Details ... 61
Wiring Examples. ..o 63
Emergency Stop Dual-channel Devices...................... 63
Single-channel Safety Contactor...................oooooaat. 64
Dual-channel Safety Contactors .........ooviieiiiiin... 65
Bipolar Safety Outputs. ........c.oviiiiiiiiiiiiiniinen... 66
Safety Analog Input Wiring ..., 67

Rockwell Automation Publication 1734-UM013P-EN-P - December 2018



Table of Contents

Chapter5
Configure the Moduleina Setup the Module. .......ooiiiiiiii i 75
Guardlogix Controller System Add and Configure the Ethernet Bridge ......................... 76
Add and Contfigure the 1734 Ethernet Adapter.................. 77
Add and Contfigure Safety Digital Input Modules................ 80
Add the Safety Digital Input Module........................ 80
Configure the Safety Digital Inputs ..................... ... 85
Configure the Test Outputs..........oooiviiiiiiiiiin 88
Add and Configure Safety Digital Output Modules.............. 89
Add the Safety Digital Output Module...................... 89
Configure the Safety Digital Outputs ....................... 93
Add and Configure Safety Analog Input Modules................ 94
Add the Safety Analog Input Module .................... ... 94
Configure the Safety Analog Input Channel Operation....... 97
Configure the Safety AnalogInputs..................... ... 98
Configure Safety Analog Input Alarms (Optional) ........... 99
Configure Tachometer Operation ................ooo.e 101
Values and States of Tags .........ooooiiiiiiiiiiiii i, 103
Configure Safety Connections .............couveiuieinnennn.n, 105
Configuration Ownership ... 106
Save and Download the Module Configuration................. 107
Update POINT Guard /O Modules ...................ooe 107
Chapter 6
Configure the Module for a Before You Begin. ... ..vvveeeiiiiiieeaiiiii e 110
SmartGuard Controller Setthe Node Address. ....ovvviiiiii e 110
Auto-addressing with a 1734-PDN Adapter.................... 112
Set Up Your DeviceNet Network. . ...t 114
Configure the POINT Guard I/O Modules .................... 115
Configure Digital Safety Inputs and Test Outputs........... 115
Configure Digital Safety Outputs.................oooooie 118
Configure Safety Analog Inputs .....................ooo.. 119
Configure the SmartGuard Controller......................... 124
Set Up the Input and Output Connections................. 124
Complete the Set Up of the SmartGuard Controller ........ 128
Save and Download Module Configuration .................... 129

Rockwell Automation Publication 1734-UM013P-EN-P - December 2018 5



Table of Contents

Chapter7

Configuring Safety Connections Configure the Module in RSNetWorx for DeviceNet Software . .

between a GuardLogix
Controller and POINT Guard 1/0
Modules on a DeviceNet
Network

Replacing POINT Guard
1/0 Modules

Indicators

Get 1/0 Diagnostic Status from
Modules in Logix Systems

Add the POINT Guard I/O Module to the Controller Project. ..
Complete the Safety Configuration...................oo.e
Download the DeviceNet Network Configuration..............
Verify Your DeviceNet Safety Configuration...................
Determine If Devices Can Be Verified......................
Select Devices to Verify ......ooiviiiiiiiiiii i,
Review the Safety Device Verification Reports ..............
Lock Safety Devices. . ..v.vvuniiniin i

Chapter 8

The Safety Network Number ...,
Manually Setting the Safety Network Number..................
Resetting a Module to Out-of-box Condition ..................
By Using the Logix Designer Application...................
By Using RSNetWorx for DeviceNet Software..............
Replace a Module in a GuardLogix System on an
EtherNet/IP Network.......ooooiiiiiii i,
Replacement with ‘Configure Only When No Safety
Signature Exists’ Enabled. ...
Replacement with ‘Configure Always’ Enabled..............
Replace a Module When Using a SmartGuard or GuardLogix
Controller on a DeviceNet Network..................o.ooo

Appendix A

Module ...
Network Status . ....ovnti i
Configuration Lock ...
PoWer . oo
1734-1E4S Sensor Power. ... vii i
1734-1E4S Safety Analog Input Status ................oooooe
1734-1B8S Safety Input Status «......ovvvviinniininnninn...
1734-OB8S Safety Output Status. ........oovvvevniienninnn....
1734-OBV2S Safety Output Status........c.ovvvuvinnnennn ...

Appendix B

Message Instructions ...
Configure the Message Instruction ................oooooaa.L.
Class, Instance, and Attribute Data for I/O Modules............

Rockwell Automation Publication 1734-UM013P-EN-P - December 2018



Table of Contents

Appendix C
Specifications Technical Specifications for Series A Modules .................. 173
Safety Digital Input Module Specifications ................. 173
Safety Digital Output Module Specifications ............... 175
Safety Analog Input Module Specifications................. 176
Technical Specifications for Series B Modules .................. 185
Safety Digital Input Module Specifications ................. 185
Safety Digital Output Module Specifications ............... 188
Safety Digital Output Module Specifications 1734-OBV2S...... 190
Environmental Specifications ................ooooiiiiiii 192
CertifiCationsS . .o\ttt ettt e e ettt e 195
Standards. ..o 195
Appendix D
SafetyData 197
Series A Safety Data .....oovviiinniiiiii i 198
Series BSafetyData ... 201
Product Failure Rates (failures per hour) ....................... 205
Appendix E
Configuration Parameters ... ... ... 207
Appendix F
1/0 Assemblies Input Assemblies. ..... ..ot 211
Output Assemblies . .. ....oovuiiniii i 213
Analog Input Assemblies. ... 213
Configuration Assemblies. ... 215

Using Data from Modules Configured Via the Generic Profile. .. 221

Rockwell Automation Publication 1734-UM013P-EN-P - December 2018 7



Table of Contents

Notes:

8 Rockwell Automation Publication 1734-UM013P-EN-P - December 2018



Preface

Summary of Changes

Terminology

Thoroughly read and understand this manual before installing and operating a

system that uses POINT Guard I/O™ modules.

Always observe the following guidelines when using a module. In this manual, we
use safety administrator to mean a person who is qualified, authorized, and
responsible to secure safety in the design, installation, operation, maintenance,
and disposal of the ‘machine’.

o Keep this manual in a safe place where personnel can refer to it when
necessary.

e Use the module properly according to the installation environment,

performance ratings, and functions of the machine.

See Understand Suitability for Use on page 11 and Safety Precautions on
page 13.

Product specifications and accessories can change at any time. Consult with your
Rockwell Automation representative to confirm specifications of purchased
product. Dimensions and weights are nominal and are not for manufacturing
purposes, even when tolerances are shown.

Consult your Rockwell Automation representative if you have any questions or

comments. Also refer to the related documentation, which is listed on page 10, as
necessary.

We updated the ATTENTION statement on pages 43 and the Series B Safety
Digital Input Module Specifications beginning on page 185.

Table 1- Common Terms

Term Means

Connection Logical communication channel for communication between nodes. Connections are
maintained and controlled between masters and slaves.

EDS Electronic data sheet, a template that is used in RSNetWorx™ software to display the
configuration parameters, /0 data profile, and connection-type support for a given /0
module. RSNetWorx software uses these simple text files to identify products and
commission them on a network.

ODVA Open DeviceNet Vendor Association, a nonprofit association of vendors that are established
for the promotion of CIP networks.

PFD Probability of failure on demand, the average probability of a system to fail to perform its
design function on demand.

PFH Probability of failure per hour, the probability of a system to have a dangerous failure occur
per hour.

Proof test Periodic test that detects failures in a safety-related system so that, if necessary, the system

can be restored to an as-new condition or as close as practical to this condition.

SNN Safety network number, which uniquely identifies a network across all networks in the
safety system. You are responsible for assigning a unique number for each safety network or
safety subnet within a system.

Standard Devices or portions of devices that do not participate in the safety function.
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Preface

Additional Resources

These documents contain additional information concerning related products

from Rockwell Automation.

Resource

Description

POINT 1/0 Selection Guide, publication 1734-5G001

Provides selection information for POINT I/0™ modules. Additional publication references
are listed as well.

GuardLogix 5570 Controllers User Manual, publication_ 1756-UM022

Provides information on how to install, configure, program, and use GuardLogix® 5570
controllers in Studio 5000 Logix Designer® projects.

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

Provides information on safety application requirements for GuardLogix 5570 controllers
in Studio 5000 Logix Designer projects.

GuardLogix Controller Systems Safety Reference Manual, publication 1756-RM093

Provides information on safety system requirements and describes the GuardLogix
controller system.

GuardLogix Controllers User Manual, publication 1756-UM020

Provides information on how to install, configure, program, and use GuardLogix
controllers in RSLogix 5000° projects.

GuardLogix Safety Application Instructions Safety Reference Manual,
publication 1756-RM095

Provides reference information that describes the GuardLogix Safety Application
Instruction Set.

SmartGuard 600 Controllers Safety Reference Manual, publication 1752-RM001

Describes SmartGuard™ 600-specific safety requirements and controller features.

Field Potential Distributor Installation Instructions, publication 1734-IN059

Provides installation information on 1734-FPD distributors.

POINT I/0 24V DC Expansion Power Supply Installation Instructions,
publication 1734-IN058

Provides installation information on 1734-EP24DC power supplies.

POINT 1/0 120/240V AC Expansion Power Supply Installation Instructions,
publication 1734-IN017

Provides installation information on 1734-EPAC power supplies.

POINT I/0 Wiring Base Assembly Installation Instructions, publication 1734-IN511

Provides installation information on 1734-TB and 1734-TBS assemblies.

POINT I/0 One-piece Wiring Base Assembly Installation Instructions,
publication 1734-IN028

Provides installation information on 1734-TOP, 1734-TOPS, 1734-TOP3, and 1734-TOP3S
assemblies.

ODVA Media Planning and Installation Guide, http://www.odva.org

Describes the required media components and how to plan for and install these required
components.

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general quidelines for installing a Rockwell Automation industrial system.

Product Certifications website, http://www.rockwellautomation.com/global/
certification/overview.page

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

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

Understand Suitability
for Use

POINT Guard 1/0 Overview

Topic Page
Understand Suitability for Use n
Safety Precautions 13
POINT Guard /0 Modules in CIP Safety Systems 15
Safety Application Requirements 19

Use the POINT Guard I/O™ safety modules in the POINT I/O™ platform to
distribute safety I/O on a safety-control network that meets the requirements up
to and including SIL CL3, and PLe, Cat. 4 as defined in IEC 61508, IEC 61511,
IEC 62061, and ISO 13849-1. Guard I/O modules can be used with
GuardLogix" controllers, Compact GuardLogix controllers, and SmartGuard™
Controllers.

You can configure the modules for use on DeviceNet™ networks by using the
network configuration tool, RSNetWorx™ for DeviceNet software. For Ethernet
networks, use the GuardLogix programming tool, the Logix Designer
application.

Rockwell Automation is not responsible for conformity with any standards,
codes, or regulations that apply to the combination of the products in your

application or use of the product. See Standards on page 195 for more
information.

Take all necessary steps to determine the suitability of the products for the
systems, machine, and equipment with which it is used.

Know and observe all prohibitions of use applicable to these products.
Use this equipment within its specified ratings.

Never use these products for an application that involves serious risk to life or
property without making sure that the system as a whole was designed to address
the risks. Be sure that Rockwell Automation products are properly rated and
installed for the intended use within the overall equipment or system.

Only download firmware and access product release notes from the Rockwell

Automation official download portal at http://www.rockwellautomation.com/
rockwellautomation/support/pcdc.page.

Do not download firmware from non-Rockwell Automation sites.
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Chapter1  POINT Guard I/0 Overview

Verify that the POINT Guard I/O firmware revision is correct before you
commission the safety system. Firmware information for safety I/O modules is
available at
http://www.rockwellautomation.com/products/certification/safety.

TIP Field power must be applied to the 1734-1E4S module when updating
firmware.

Verify that a safety administrator conducts a risk assessment on the machine and
determines module suitability before installation.

programmable electronic systems (PES) shall be aware of the safety
requirements in the application of the system and shall be trained in the use of
the system.

2 ATTENTION: Personnel responsible for the application of safety-related

relevant safety standards that correspond to the required safety category and

2 ATTENTION: Use only appropriate components or devices that comply with
safety integrity level.

«  Conformity to requirements of the safety category and safety integrity level
must be determined for the entire system.

+  Werecommend that you consult a certification body regarding assessment of
conformity to the required safety integrity level or safety category.

You are responsible for confirming compliance with the applicable standards for

the entire system.

Table 1- Requirements for Controlling Devices
Device Requirement Allen-Bradley® Bulletin Safety Components
Emergency stop switches Use approved devices with direct opening mechanisms that comply with IEC/EN Bulletin 800F, 800T

60947-5-1.
Door interlocking switches, Use approved devices with direct opening mechanisms that comply with IEC/EN Bulletin 440K, 440G, 440H for interlock switch
limit switches 60947-5-1 and capable of switching microloads of Bulletin 440P, 802T for limit switch

24VDC, 3 mA.
Safety sensors Use approved devices that comply with the relevant product standards, regulations, | Any Guardmaster® product

and rules in the country where used.
Relays with forcibly- quided Use approved devices with forcibly guided contacts that comply with EN 50205. For | Bulletin 7005, 1005
contacts, contactors feedback purposes, use devices with contacts capable of switching micro loads of

24V DC, 3 mA.
Other devices Evaluate whether devices used are appropriate to satisfy the requirements of safety |-

category levels.
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POINT Guard I/0 Overview  Chapter 1

Safety Precautions Observe these precautions for proper use of POINT Guard I/O modules.

ATTENTION: As serious injury can occur due to loss of required safety function,
A follow these safety precautions.

« Never use test outputs as safety outputs. Test outputs are not safety outputs.

+ Do not use Ethernet, DeviceNet, or ControlNet™ standard I/0 data or explicit
message data as safety data.

+ Do not use light-emitting diode (LED) status indicators on the I/0 modules for
safety operations.

« Do not connect loads beyond the rated value to the safety outputs.

«  Apply properly specified voltages to the module. Applying inappropriate
voltages can cause the module to fail to perform it’s specified function, which
could lead to loss of safety functions or damage to the module.

«  Wire the POINT Guard I/0 modules properly following the wiring requirements
and guidelines in Wire Modules on page 57.

« Setunique network node addresses before connecting devices to the network.

«  Perform testing to confirm that device wiring, configuration, and operation is
correct before starting system operation.

« Do not disassemble, repair, or modify the module. This can result in loss of
safety functions.

Installing and Replacing Modules

ATTENTION:
A «  (lear previous configuration data before connecting devices to the network or

connecting input or output power to the device.

« Configure the replacement device properly and confirm that it operates
correctly.

« After installation of the module, a safety administrator must confirm the
installation and conduct trial operation and maintenance.

When you clean a module, do not use the following:
o Thinner
o Benzene

e Acetone

Rockwell Automation Publication 1734-UM013P-EN-P - December 2018 13



Chapter1  POINT Guard I/0 Overview

Securing the System

To secure access to the [device] by authorized users only, consider these options:
o Password protect the source and execution of the control program
o Remove the key from the controller
o Deploy EtherNet/IP™ devices in accordance with recommended
architectures and concepts. See the Converged Plantwide Ethernet
(CPwE) Design and Implementation Guide, publication ENET-TD001
o Implement physical barriers, such as locked cabinets
To secure access to the system, consider these options:
o Follow industry best practices to harden your personal computers and
servers, including anti-virus/anti-malware and application whitelisting
solutions. These recommendations are published in Knowledgebase article

KB546987.

o Develop and deploy backup and disaster recovery policies and procedures.
Test backups on a regular schedule.

o Minimize network exposure for all control system devices and systems, and
verify that they are not accessible from the Internet.

o Locate control system networks and devices behind firewalls and isolate
them from the business network.

o Subscribe to Rockwell Automation’s Security Advisory Index,

Knowledgebase article KB54102 so you have access to information about
security matters that affect Rockwell Automation products.
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POINT Guard I/0 Overview  Chapter 1

POINT Guard 1/0 Modules in
CIP Safety Systems

POINT Guard I/O modules are used in the POINT I/O platform and
implement CIP Safety™ protocol extensions over EtherNet/IP and DeviceNet
networks to communicate safety messages. POINT Guard I/O modules connect
to EtherNet/IP or DeviceNet networks via these network adapters.

Table 2 - Network Adapters

Network System Adapter“)

EtherNet/IP GuardLogix 1734-AENT (Firmware Revision 3 or later)
1734-AENTR

DeviceNet SmartGuard or GuardLogix 1734-PDN

(1) Not compatible with 1734-ADN, 1734-ADNX, 1734-APB, or 1734-ACNR adapters.

Distributed I/O communication for safety I/O data is performed through safety
connections that support CIP Safety over an EtherNet/IP or DeviceNet
network. Data processing is performed in the safety controller. A control
monitors the status and fault diagnostics of POINT Guard I/O modules.

In addition to I/O state data, the modules include status data for monitoring I/O
faults within each circuit.

A password can help protect the configuration information of the modules.

1734-1B8S Digital Input Module Features
o Safety digital inputs

— Safety devices, such as Emergency Stop Push Button, gate switches, and
safety light curtains, can be connected.

— Dual-channel mode evaluates consistency between two input signals
(channels), which allows use of the module for safety Category 3 and 4
and in applications that are rated up to and including Performance
Level ¢/SIL CL3 when both channels’ Point Mode configurations are
set to Safety Pulse Test.

- Single-channel mode evaluates one input signal (channel), which allows
use of the module for safety Category 2 and in applications that are
rated up to and including Performance Level d/SIL CL 2 when the
channel's Point Mode configuration is set to Safety Pulse Test.

- You can configure a discrepancy time to control how long two channels
are allowed to be discrepant before a fault is declared.

- An external wiring short circuit check is possible when inputs are wired
in combination with test outputs. The module must be wired in
combination with test outputs when this function is used.

- Independently adjustable on and off delays are available per channel.

Rockwell Automation Publication 1734-UM013P-EN-P - December 2018 15
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Test outputs (digital input modules only)

— Separate test outputs are provided for short circuit detection of a safety
input (or inputs).

- Power (24V) can be supplied to devices, such as safety sensors.

- Test outputs can be configured as standard outputs.

- Specific test outputs can be used for broken-wire detection of a muting

lamp.

1734-0B8S Safety Digital Output Module Features

o Solid-state outputs

e Dual-channel mode provides redundant control by using two output

signals (channels), which allows use of the module for safety Category 3
and 4, and applications that are rated up to and including Performance
Level ¢/SIL CL3 when both channels’ Point Mode configurations are set
to Safety Pulse Test.

Single-channel mode provides control by using one output signal
(channel), which allows use of the module for safety Category 2, and
applications that are rated up to and including Performance Level d/SIL
CL2 when the channel’s Point Mode configuration is set to Safety Pulse

Test.

IMPORTANT  1734-0B8S Single-channel mode is only certified for functional safety
applications with process safety times greater than or equal to 600 ms;
or, applications with demand rates less than or equal to 1 demand per
minute.

Safety outputs can be pulse-tested to detect field wiring short circuits to

24V DC.

1734-0BV2S POINT Guard 1/0 Module Features
e 4bipolar outputs (2 pairs)

e Dual-channel mode provides redundant control by using two output

signals (channels), which allows use of the module for safety Category 3
and 4, and applications that are rated up to and including Performance
Level ¢/SIL CL3 when both channels’ Point Mode configurations are set
to Safety Pulse Test.

Safety outputs can be pulse-tested to detect field wiring short circuits to
24V DC (for the sourcing output of the bipolar pair) and ground (for the
sinking output of the bipolar pair).
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1734-IE4S Safety Analog Input Module Features

o Connection of up to four voltage or current sensors.
e Sensor power outputs are individually current-limited and monitored.

o Measurement of process variables, such as temperature, pressure, or flow
rate.

e Seven configurable input ranges

(£10V, £5V,0...5V,0...10V, 4...20 mA, 0...20 mA, Tachometer).

o Tachometer mode converts 24V DC switching signals into pulses per
second.

o Single-channel or dual-channel for SIL 3-rated safety devices and
applications.

¢ Dual-channel mode evaluates the consistency between two input signals
(channels), which allows use of the module in applications that are rated

up to and including SIL CL3/PLe/Cat. 4.

e You can configure a discrepancy time to control how long two channels are
allowed to be discrepant before a fault is declared.

Programming Requirements

Use the minimum Software Versions listed here.

(at. No. Studio 5000° Environment | RSLogix 5000° Software RSNetWorx for DeviceNet
Version Version Software Version
(EtherNet/IP Network) (DeviceNet Network)
1734-1B8S, | 21 179 9
1734-0B8S
1734-0BV2S 21 18 21
1734-IE45 2 180) 10

=

) This version or later.
2)  Ifyou are using digital POINT Guard I/0 modules with the analog POINT Guard I/0 module, you must update the Add-on Profiles

to version 2.02.004 or later for the modules to be compatible with version 18 or later of RSLogix 5000 software and the Studio

5000 Environment. To find Add-on Profiles, go to http://www.rockwellautomation.com/support.

(3)  Dual-channel Analog (DCA) safety application instruction is available in RSLogix 5000 software, version 20 or later and Studio
5000 Environment, version 21 and later.

Rockwell Automation Publication 1734-UM013P-EN-P - December 2018
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CIP Safety Architectures

Use POINT Guard I/O modules in EtherNet/IP or DeviceNet safety
architectures. Safety controllers control the safety outputs. Safety or standard
PLC controllers can control the standard outputs.

Figure 1- POINT Guard I/0 Modules in EtherNet/IP Safety Architecture
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Figure 2 - POINT Guard I/0 Modules in DeviceNet Safety Architectures
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Safety Application
Requirements

POINT Guard I/O modules are certified for use in safety applications up to and
including Performance Level ¢ (PLe/Cat. 4) and Safety Integrity Level 3

(SIL CL3) in which the de-energized state is the safe state. Safety application
requirements include evaluating probability of failure rates (PFD and PFH),
system reaction time settings, and functional verification tests that fulfill SIL 3
criteria.

Creating, recording, and verifying the safety signature is also a required part of
the safety application development process. The safety controller creates the
safety signatures. The safety signature consists of an identification number, date,
and time that uniquely identifies the safety portion of a project. This number
includes all safety logic, data, and safety I/O configuration.

For safety system requirements, including information on the safety network
number (SNN), verifying the safety signature, functional verification test
intervals, system reaction time, and PED/PFH calculations, refer to the following
publications.

For safety requirements in: See:

GuardLogix controller systems GuardLogix 5570 Controller Systems Safety Reference
Manual, publication 1756-RM099

SmartGuard 600 controller systems SmartGuard 600 Controllers Safety Reference Manual,
publication 1752-RM001

You must read, understand, and fulfill the requirements that are detailed in these
publications before operating a safety system that uses POINT Guard I/O
modules.
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Notes:
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Safety Inputs, Safety Outputs, and Safety Data
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POINT Guard Digital I/0 Modules

ATTENTION:
A « The safe state of the outputs is defined as the off state.

« The safe state of the module and its data is defined as the off state.

+  Use the POINT Guard I/0™ module only in applications where the off state is the
safe state.

The following are the safe states of the digital POINT Guard I/O modules:
o Safety outputs: OFF

o Safety input data to network: OFF (single channel and
dual-channel equivalent)

o Safety input data to network: OFF/ON for input channels n/n+1
(dual-channel complementary)

Figure 3 - Safety Status
Networks Inputs to Network OFF

Safety
Status | — L

The module is designed for use in applications where the safe state is the off state.
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POINT Guard 1/0 Analog Input Module

The following are the safe states of the POINT Guard I/O analog input module:
o Safety input data to network in single-channel configuration: 0 (OFF)
o Safety input data to network in dual-channel equivalent configuration:

- Ifadiagnostic fault occurs, the signal for the faulted channel is set to 0
(OFF),

- Ifa dual-channel discrepancy fault occurs, the dual-channel inputs
continue to report actual input signals.

Safety |nputs (1734-1B8S) Safety inputs are used to monitor safety input devices.

Using a Test Output with a Safety Input

A test output can be used in combination with a safety input for short circuit,
cross-channel, and open-circuit fault detection. Configure the test output as a
pulse test source and associate it to a specific safety input.

TIP The test output can also be configured as a power supply to source 24V DC
to an external device, for example, a light curtain.

Figure 4 - Example Use of a POINT Guard I/0 Input Module

Safety Input 10 I 14 15
Terminal
: @ | @

12

0z Q=0
S
S

oM oM (O]
@ QO
External
T0 TIM T2 M Contact
Qs | @7 | D¢ | &7
Where:
T0 =Test Output 0 T1M =Test Output 1 with Muting
T2 =Test Output 2 T3M =Test Output 3 with Muting

0. .17 = Safety Inputs
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Figure 5 - Test Pulse in a Cycle

On
out

off

|
|
Ny [ a— |
«—Y—> [

|

For the 1734-1B8S module, the pulse width (X) is typically 525 ps; the pulse

period (Y) is typically 144 ms.

When the external input contact is closed, a test pulse is output from the test
output terminal to diagnose the field wiring and input circuitry. By using this
function, short-circuits between inputs and 24V power, and between input signal

lines and open circuits can be detected.

Figure 6 - Short-circuit between Input Signal Lines

oy INH —1’/

com—-—!

7 External Contact

Supply (positive side)

thernal Contact

Short-circuit between Input Signal Lines
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Single-channel Mode

If an error is detected, safety input data and safety input status turn off.

Figure 7 - Normal Operation and Fault Detection (Not to Scale)

; 24V
Normal Operation Test Output 0
ov
11
ON
External Device
OFF
1
Input Terminal 0 ON
OFF
Safety ON
1/0 Safety Input 0
Network Data OFF
Data Sent
to the N
Controller | Safety Input 0
Status OFF
24V
Fault Detection  Test Output 0
oV
ON
External Device
OFF
Input Terminal 0 ON
OFF
— Fault Detected
Safety ON
/0 Safety Input 0
Network Data OFF
Data Sent
to the ON
Controller Safety Input 0
Status OFF
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Dual-channel Mode and Discrepancy Time

To support dual-channel safety devices, the consistency between signals on two

channels can be evaluated. Either equivalent or complementary can be selected.

If the length of a discrepancy between the channels exceeds the configured
discrepancy time (10...65,530 ms in increments of 10 ms), the safety input data
and the individual-safety input status turn off for both channels. In Dual-channel
Complimentary mode, the safety input data goes to off/on for input channels
n/n+1 respectively as described in Table 3.

IMPORTANT  The dual-channel function is used with two consecutive inputs that are paired
together, starting at an even input number, such asinputs O and 1,2 and 3.
IMPORTANT  Ifyou are using the safety application instructions with a GuardLogix®

controller, set the inputs of the module inputs to Single (default). Do not use
the dual-channel mode of the module, as this functionality is provided by the
safety application instructions.

This table shows the relation between input terminal states and controller input
data and status.

Table 3 - Terminal Input Status and Controller I/0 Data

Dual-channel Mode Input Terminal Controller Input Data and Status Dual-channel Dual-channel
INO IN1 Safety Safety Safety Safety g:::ltant Resultant
InputOData |Input1Data |Input0 Status Input 1 Status
Dual-channels, Equivalent OFF OFF OFF OFF ON ON OFF Normal
OFF ON OFF OFF OFF OFF OFF Fault
ON OFF OFF OFF OFF OFF OFF Fault
ON ON ON ON ON ON ON Normal
Dual-channels, Complementary | OFF OFF OFF ON OFF OFF OFF Fault
OFF ON OFF ON ON ON OFF Normal
ON OFF ON OFF ON ON ON Normal
ON ON OFF ON OFF OFF OFF Fault
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Dual-channel, Equivalent

In Equivalent mode, both inputs of a pair must be in the same (equivalent) state.
When a transition occurs in one channel of the pair before the transition of the
second channel of the pair, a discrepancy occurs. If the second channel transitions
to the appropriate state before the discrepancy time elapsing, the inputs are
considered equivalent. If the second transition does not occur before the
discrepancy time elapses, the channels will fault. In the fault state, the input and
status for both channels are set low (OFF). When configured as an equivalent
dual pair, the data bits for both channels are sent to the controller as equivalent,

both high or both low.
Figure 8 - Equivalent, Normal Operation and Fault Detection (Not to Scale)
Normal Operation ON :
INO X
OFF !
[ 1
| 1
ON !
IN1 :
OFF T A .
' ! Discrepancy Time
~ Safety Input0 ON
Data
Safety OFF
1/0
Network
Data Sent ON
N Safety Input 1
to the Data
Controller OFF
ON
Safety Input 0, 1
— Status OFF
ON
Fault Detection INO
OFF
ON
IN1
OFF |
- >, DiscrepancyTime
Safety Input 0 ON -
Safety Data
110 OFF
Network oN
?ata Sent Safety Input 1
o the Dat
Controller ala OFF
oN Fault Detected
Safety Input 0, 1
Status OFF
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Dual-channels, Complementary

In Complementary mode, the inputs of a pair must be in the opposite
(complementary) state. When a transition occurs in one channel of the pair
before the transition of the second channel of the pair, a discrepancy occurs. If the
second channel transitions to the appropriate state before the discrepancy time
elapsing, the inputs are considered complementary.

If the second transition does not occur before the discrepancy time elapses, the
channels will fault. The fault state of complementary inputs is the
even-numbered input that is turned off and the odd-numbered input turned ON.
Note that if faulted, both channel status bits are set low. When configured as a
complementary dual-channel pair, the data bits for both channels are sent to the
controller in complementary, or opposite states.

Figure 9 - Complementary, Normal Operation and Fault Detection (Not to Scale)
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Safety Input Fault Recovery

If an error is detected, the safety input data remains in the OFF state. Follow this
procedure to activate the safety input data again.

1. Remove the cause of the error.

2. Place the safety input (or safety inputs) into the safe state.

3. Allow the input-error latch time to elapse.

After these steps are completed, the I/O indicator (red) turns off.
The input data is now active.

Input Delays

On-delay—An input signal is treated as Logic 0 during the on-delay time
(0...126 ms, in increments of 6 ms) after the rising edge of the input contact.
The input turns on only if the input contact remains on after the on-delay time
has elapsed. This setting helps prevent rapid changes of the input data due to

contact bounce.

Figure 10 - On-delay

) ON
Network Data  OFF ;
\

On-delay I 44094

Off-delay—An input signal is treated as Logic 1 during the off-delay time
(0...126 ms, in increments of 6 ms) after the falling edge of the input contact.
The input turns off only if the input contact remains off after the off delay time
has elapsed. This setting helps prevent rapid changes of the input data due to
contact bounce.

Figure 11 - Off-delay

: ON
Input Signal OFF
Safety Input ON

Network Data OFF

| 0Off-delay w095
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Safety Analog Inputs
(1734-1E4S)

Safety analog-input channels can be configured for current, voltage, or
tachometer inputs, and for input type: single-channel or dual-channel equivalent.

IMPORTANT  Ifyou are using the module with a GuardLogix controller, set the inputs of the
module to Single (default). Do not use the dual-channel equivalent mode of
the modules with the GuardLogix dual channel safety application instructions,
as dual-channel functionality is provided by the GuardLogix instructions.

Input Range

You configure the module for the following voltage or current input ranges, or for
tachometer inputs.

o 10V

o 5V

o 0.5V

o 0..10V

e 4.20mA

o 0..20mA

o Tachometer (1...1000 Hz)

IMPORTANT  When +10V and +5V ranges are selected, you must make sure that a
broken-wire condition is not a safety hazard. A broken wire causes the analog
value to transition to 0, which is within the valid input range. Therefore, status
bits do not indicate the broken-wire condition.

Scaling

The module converts input signals to the engineering units specified when you
configure the module. You set the High Engineering value and the Low
Engineering value to which the module scales the input signal before sending the
data to the application program of the controller.

EXAMPLE The module is configured as follows:
 InputRange=0...10V
+ Low Engineering value =0
+ High Engineering value = 10,000
If the incoming signal is 1V, the data is 1000.
If the incoming signal is 5.5V, the data is 5500.
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Digital Input Filter

A single-pole, anti-aliasing filter of 10 Hz is followed by a four-pole digital filter.
Choose from the following available corner frequencies.

e« 1Hz
e SHz
e 10Hz
e 5S0Hz

The default input filter setting is 1 Hz.

Figure 12 - Filter Operation

Configurable Digital Filter Settings
Anti-alias Filter N=1Hz, 5Hz, 10 Hz, or 50 Hz

10 Hz N N N N

| Tpole \\ Tpole . [(Tpole . []1pole \. [[Tpole "\

The filter setting affects the step response of the module. See the technical

specifications for the 1734-IE4S module, that start on page 176.

For the analog input modes, the input filter settings set the low-pass filter to filter
out noise that can be present on the signal. In Tachometer mode, the input filter
removes noise that can be present on the calculated frequency, effectively
changing how rapidly the tachometer frequency changes to provide a value with
less jitter.

Sensor Power Supply

You can configure the module to supply power to the connected sensors, or you
can supply power to the sensors from an external power supply. To comply with
UL restrictions, field power and connected devices must be powered by one,
Class 2-complaint power supply.

We recommend that you configure the module to supply power to the sensors.
This configurations lets the module detect if a sensor loses power, if the sensor is
drawing too much power, or if there is a short in the power wiring to the sensor.

At powerup or after a reconfiguration, each sensor power supply is tested by
being turned on for 500 ms.
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When a channel is configured for module sensor power, a sensor power
diagnostic is executed on that channel at powerup. The diagnostic is used to
make sure that the sensors are not drawing over- or under-current and that
channel-to-channel shorts are not present.

TIP When a sensor power over-current condition occurs, it can take as much as 15
seconds longer than the configured latch time for channel status to recover
after the over-current condition is cleared.

IMPORTANT  Ifyou use an external power supply, you must monitor the system for the
following:
» The supply voltage must be within the operating range of the sensor.

« The current draw of the sensors must not be over- or under-current, which
could indicate a problem with the components of the sensor.

»  Channel-to-channel shorts must be detected, if they occur.

Channel Offset

You can configure an offset when differences in the sensors nominal input signals
would otherwise exceed the desired discrepancy deadband. Use the Channel
Offset if you are using two sensors of different types to measure the same variable.
Sensors from two different vendors potentially give slightly differing data values
for a given temperature or pressure. Use the Channel Offset to bring the data
values back together. You can also use the Channel Offset with two identical
sensors that are physically offset from each other.

The channel offset is applied before the channel discrepancy is evaluated.

TIP  The Channel Offset is applied only during the evaluation of discrepancy between
two channels that are configured for Dual Channel and is not applied to any of the
Process Alarms. Therefore, if you are using two sensors to measure the same process
variable, and these sensors read different values, you potentially need to set the
Process Alarms to different values based on the sensor readings.

Process Alarms

Process alarms alert you when an analog input value has exceeded the configured
high or low limits for each channel. Process alarms are set at four configurable
trigger points.

o High High alarm
o Highalarm
e Lowalarm

o Low Low alarm
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You can configure a tolerance range, called a deadband, to work with process
alarms. This deadband lets the process alarm status bit remain set, despite the
alarm condition disappearing, as long as the data remains within the deadband of
the process alarm.

IMPORTANT  Ifyou are using the safety application instructions with a GuardLogix
controller, do not use the process alarm of the module. Instead, perform analog
range checking in your application logic.

Figure 13 - Alarms

High High alarm turns ON. High aIarm remains ON. High High alarm turns OFF. High alarm remains ON.
HighHighAlarm _ | ‘ -
ngh alarm turns High alarm turns OFF.
HighAlarm __ | / -
Normal input
Low alarm turns range Low alarm turns
ON. OFF.
LowAarm — — — — — — — — - ‘( — — Alarm deadbands
LowLowAIarm______—_l_ — — —
Low Low alarm turns ON. Low alarm remains ON. Low Low alarm turns OFF. Low alarm remains ON.

32

Using a Single-channel Sensor

You must address the following requirements to meet SIL 3 with a single-channel
sensor.

e The module’s £10V and +5V analog input modes must not be used for
SIL 3 with a single-channel sensor because 0V falls within the valid input
range. Therefore, a stuck at ground fault cannot be detected.

o Inasingle-channel sensor system, you must use other methods to make
sure a channel-to-channel short cannot occur because these faults cannot

be detected.

o Ifyou are usinga 3-wire sensor, you must verify its behavior to make sure
that if it loses its ground connection, the signal is 0 (safe state) at the
module input when the fault occurs.
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Dual-channel Equivalent Mode

IMPORTANT  Ifyou are using the module with a GuardLogix controller, set the inputs of the
module to Single (default). Do not use the dual-channel mode of the module
as this functionality is provided by the GuardLogix safety application
instructions.

The 1734-1E4S module supports Dual-channel Equivalent mode. In
Dual-channel Equivalent mode, the values of both inputs of a pair must be within
a configured tolerance range (discrepancy deadband). If the difference between
the channel values exceeds the deadband for longer than the configured
discrepancy time, a discrepancy fault is declared. When a dual-channel
discrepancy fault occurs, the input status values for both channels are set low
(off) and the actual input values are reported. The fault is cleared when the
difference between the values of the channel fall back within the discrepancy
deadband tolerance range for the discrepancy time.

Figure 14 illustrates module operation in dual-channel equivalent mode. At A,
the difference between the channel values exceeds the discrepancy deadband
tolerance range and the discrepancy timer starts. When the timer expires at B, a
dual-channel discrepancy fault occurs and the inputs status bits are set low. At C,
the values fall back within the discrepancy deadband and the discrepancy timer
starts again. When the timer expires at D, and the values are still within the
discrepancy deadband, the fault is cleared. At E, the difference between the
channels exceeds the discrepancy deadband and the discrepancy timer starts. A
discrepancy fault occurs again at F, when the timer expires and the difference
between the channel values remains greater than the discrepancy deadband.

Figure 14 - Timing Diagram

Discrepancy Time = 250 ms
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Tachometer Mode

In Tachometer mode, the module measures digital pulses between 0 and 24V
DC and converts them into a frequency or pulses per second. Therefore, you can
use 24V DC proximity sensors or 5V DC encoders, for example. The
Tachometer function does not sense direction, so using a differential encoder
does not yield direction data. Tachometer mode could be used, for example, to
measure rotational speed of an axis that is connected to a gear.

Tachometer mode can operate as SIL 2 single-channel. SIL 3 is achievable by
using two sensors, the dual-low detection parameter, and user program logic.
Safety reaction time is dependent on the signal frequency.

IMPORTANT  When using two sensors in a dual-channel configuration, position the sensors
to make sure that the low pulses occur at different times. If you have
configured the module for dual low detection and both sensors are low
simultaneously, a fault is declared.

Figure 15 - Sensor Pulses in Dual-channel Configuration

Sensor 1

Sensor 2 J

Low pulses are offset.

Sensor 1

Sensor 2

Low pulses occur simultaneously, causing a fault.

Signal Measurement

The edge-to-edge time of the pulse determines the frequency of the signal in
pulses per second. The frequency range is 1 Hz...1 kHz.

In Tachometer mode, you define how the signal is measured, either on the falling
(non-inverted) or rising (inverted) edge. For NPN-style sensors (sensor sinks),
use falling edge. For PNP-style sensors (sensor sources), use rising edge.
Depending on your application, you need to install an appropriately sized pull-up
resistor for falling-edge signal measurements or a pull-down resistor for
rising-edge signal measurements.
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Figure 16 - Pulse Trains

Falling Edge Rising Edge
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Falling and rising edges
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Falling edges are not i : :
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\
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well-defined. 3 i i

Off and On Signal Levels

You configure the Off and On levels, in 1V increments, for the signal. When
selecting these levels, assume a tolerance of at least £0.5V. For example, if you set
the On Level to 10V, you can expect the module to recognize a signal between
9.5 and 10.5V as On. While the accuracy of the module when measuring the
analog signal is good, Tachometer mode emphasizes a wider voltage range and
speed to be able to measure pulse widths accurately.

Also consider the variance of the voltage output from your sensor when making
the On and Off Level settings. If possible, we recommend selecting On Levels
that are 2V below and Off Levels that are 2V above the actual thresholds of the

expected output voltage level of your device.
Determining Frequency in Pulses per Second

The edge-to-edge time of either the falling or rising edge of the pulse determines
the frequency in pulses per second.

Falling edge measurement

Rising edge measurement

One pulse, by itself, does not generate a non-zero frequency. To report a
frequency of 1 Hz, two falling or rising edge pulses must be detected within 1
second. The module reports 0 Hz until 1 Hz is detected. For example, if a falling
or rising edge is not detected for 1.02 seconds after the previous edge, the module
reports 0 Hz.
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Overfrequency Bit Operation

When the frequency exceeds 1 kHz, the module reports a data value of 1 kHz,
sets the Overfrequency status bit to 0, and latches it. While the Overfrequency
bit is set to 0, you must use an alternate method to monitor the frequency of the
system because the value reported by the module is latched at 1 kHz. Once you
have verified that the frequency is lower than 1 kHz, you can reset the
Opverfrequency condition by setting the Reset Tach bit, which lets the module
begin measuring the frequency of field pulses again.

If you set the Reset Tach bit while the frequency is still above 1 kHz, the
Tachometer Overfrequency bit transitions to 1 (within range) momentarily.
However, as soon as the module begins to measure pulses, it detects another
overfrequency condition and immediately set the Tachometer Overfrequency bit
to 0 again. The Reset Tach bit is edge-sensitive.

ATTENTION: Before resetting the Overfrequency condition, you must use
another method to verify that the actual frequency is lower than 1 kHz.

See Output Assemblies on page 213 for more information on resetting the
Opverfrequency bit.

Figure 17 - Overfrequency Operation

i Actual values are i Monitor frequency via an |

Frequency=0 reported. : alternate method. i Overfrequency

<« >+ >+ conditioncanbe
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1 ] 1
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1 I 1
| i |
i i Overfrequency bitissetto 0. |
: 1 Frequency = 1000 Hz i
1 ] 1
1 I 1
1 I 1
1 I 1
1Hz \

@ Frequency =1Hz @

In Figure 17, the module reports a frequency of 0 Hz until the frequency of the
system reaches 1 Hz at A, when the module begins reporting the actual value. At
B, the frequency exceeds 1 kHz, the Overfrequency bit is set to 0, and the module
continues to report a data value of 1 kHz. Between B and C, you must monitor
the frequency by an alternate method because the value reported by the module is
not always accurate. After C, the Overfrequency condition can be cleared,

provided you have used an alternate method to verify that the actual frequency is
below 1 kHz.
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Safety Outputs
(1734-0B8S and 1734-0BV2S)

Read this section for information about safety outputs.

Safety Output with Test Pulse

When the safety output is on, the safety output can be configured to pulse test
the safety output channel. By using this function, you can continuously test the
ability of the safety output to remove power from the output terminals of the
module. If an error is detected, the safety output data and individual safety
output status turn off.

Figure 18 - Test Pulse in a Cycle
out ' On
U |
N |

44096

For the 1734-OB8S and 1734-OBV2S modules, the pulse width (X) is typically
475 ps; the pulse period (Y) is typically 575 ms.

IMPORTANT  To help prevent the test pulse from causing the connected device to
malfunction, pay careful attention to the input response time of the output
device.
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Dual-channel Mode

When the data of both channels is in the on state, and neither channel has a fault,
the outputs are turned on. The status is normal. If a fault is detected on one
channel, the safety output data and individual safety output status turn off for

both channels.

Figure 19 - Dual-channel Setting (Not to Scale)
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Single-channel Mode, 1734-0B8S Only

When the data of the channel is in the on state, and does not have a fault, the
output is turned on. The status is normal. If a fault is detected on the channel, the
safety output data and individual safety output status turn off.

Figure 20 - Single-channel Setting (not to scale)
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Safety Output Fault Recovery

If a fault is detected, the safety outputs are switched off and remain in the off
state. Follow this procedure to activate the safety output data again.

1. Remove the cause of the error.

2. Command the safety output (or safety outputs) into the safe state.

3. Allow the output-error latch time to elapse.

After these steps are completed, the I/O indicator (red) turns off.
The output data can now be controlled.

IMPORTANT  Stuck high faults require a module power reset to clear the error.
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Muting Lamp OPeration Beginning with Firmware Revision 1.002, the operation of the muting status bits
for the test outputs T1 and T3 has changed. Test outputs T1 and T3 are

(1734-1B8S) P : .
controlled by your PLC processor program to illuminate a muting lamp. Muting
lamp status is monitored with a test that runs periodically during every test
interval to detect a burned-out lamp. The test runs repeatedly when the test
output is commanded on. Figure 21 explains how muting lamp operation, status,
and fault detection are monitored.

TIP The lamp test interval is 3 seconds. Two consecutive failed lamp tests are
required to declare a burned-out lamp condition. The lamp test does not
always run immediately after the test output is energized. It starts at the next
3-second interval. To allow time for two consecutive test intervals, program a
minimum Test Output On Time of 6 seconds.

Figure 21 - Muting Lamp Timing Diagram

Connected Connected
Muting Lam
o P Disconnected
Disconnected 1. Burnt-out lamp detected
| 2
| 3. Intermittent lamp testing stopped
| 4.
Test |
. Time |
Active | —
| |
L

Lamp Test

l« — |

Inactive

}* Test Interval -|

Good Bulb Connected / Good

Muting Status

[
|
|
I
I
I
|
|
|
A 4 Bulb Disconnected / Burnt-out I
|
|
|
|
I
I
|
|
|

Burnt-out
On On
T3 Owtput*
Off
Off

*NOTE: OQutput controlled by User's program, not by Muting Status bit.

Table 4 shows the expected behavior of the muting status for test outputs T1 and
T3. Keep these points in mind as well:

e When power is applied to the 1734-IB8S module, and T1 or T3 remains

commanded off, the muting status defaults to on.
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This bit operation is designed to help prevent erroneous muting
instruction faults from the GuardLogix controller. This bit status is not
always the true indication of a burned-out lamp.

IMPORTANT  Before checking the state of the corresponding muting status, be sure that the
test output is commanded on. Once the test output is commanded on, a
maximum time of 6 seconds is required for the module to detect a burned-out
lamp.

e Ifamuting lamp circuit is open when power is applied to the module, the
condition is detected when the test output is commanded on.

o When alamp burns out and is replaced, the fault (muting status bit)
returns to the normal condition, independent of the state of the test
output.

Table 4 - Muting Status Bit Operation

Test Output Lamp Condition | Muting | Description
Commanded Status
State Bit
ON Bad (open circuit) | 0 Repair lamp.
ON Good 1 Normal condition. Lamp is operating properly.
OFF Bad (open circuit) | 0 If lamp remains OFF after T1/T3 output cycled, repair lamp.
OFF Good 1 Normal condition.
1/0 Status Data In addition to I/O data, the module provides status data for monitoring the I/O

circuits. The status includes diagnostic data that the controllers can read with

1 = ON/Normal and 0 = OFF/Fault/Alarm.
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Digital I/0 Status Data

The following data is monitored:
o Individual Point Input Status
o Combined Input Status
o Individual Point Output Status
o Combined Output Status
o Individual Test Output Status

o Individual Output Monitor (actual ON/OFF state of the outputs)

Individual Point status indicates whether each safety input, safety output, or test
output is normal (normal: ON, faulted: OFF). For fatal errors, communication
connections can be broken, so the status data cannot be read. Status bits are OFF
in the controller data table when the connection is lost.

Combined status is provided by an AND of the status of all safety inputs or all
safety outputs. When all inputs or outputs are normal, the respective combined
status is ON. When one or more of them has an error, the respective combined
status is OFFE This status is known as the combined safety input status or
combined safety output status.

Analog I/0 Status Data

Individual input status indicates whether each analog input point is normal

(ON) or faulted (OFF). In addition, the following diagnostic data is monitored:
o User 24V Supply Overrange or Underrange
o Sensor Power Overcurrent or Undercurrent
o Channel Signal Overrange or Underrange
o Broken Wire Detected (4...20 mA current mode)
o Single-channel Discrepancy Error (channel fault)

In SIL 2 or SIL 3 operation, a single-channel discrepancy error occurs
when both measurements (internal to the module) of the same input signal
are not within tolerance. If a single-channel discrepancy occurs, indicating
a problem with the module, input status is set to zero and a zero input
value is reported for that channel.

e SIL 3 Dual-channel Discrepancy Error (channel fault)

o Alarms

High High and Low Low Alarm Overrange or Underrange

High and Low Alarms Overrange or Underrange
- Dual-channel Tachometer Dual Low Inputs Detected

- Tachometer Frequency Overrange or Underrange

The alarm status is reported in the Alarm Status attribute for each channel.
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The POINTBus™ backplane includes a 5V communication bus and field power
bus that get their power from a communication adapter or expansion power
supplies. All POINT I/O™ modules are powered from the POINTBus backplane
by either the adapter or expansion power supply. POINT I/O adapters have
built-in power supplies. Use the information and examples in this chapter to
determine if you need an expansion power supply in your system.

equipment, and all connected 1/0, must be powered from a safety extra low

2 ATTENTION: To comply with the CE Low Voltage Directive (LVD), this

voltage (SELV) or protected extra low voltage (PELV) compliant source.

For UL-compliant applications, the 1734-1B8S, 1734-0B8S, and 1734-0BV2S
modules, and all connected I/0, must be powered from a SELV- or PELV-compliant
power source that is rated 150VA maximum.

For UL-compliant applications, the 1734-IE4S module, the module’s field power
and connected 1/0 devices must be powered from a Class 2-compliant, limited
voltage/limited current power source.

TIP The following Rockwell Automation® 1606 power supplies are SELV- and
PELV-compliant, and they meet the isolation and output hold-off time
requirements of the SmartGuard™ 600 controller:

» 1606-XLP30E
+ 1606-XLP50E

« 1606-XLP50EZ

1606-XLP72E  1606-XLSDNET4
1606-XLP95E
1606-XLDNET4
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Follow the safety precautions that are listed in Chapter 1 and the wiring
guidelines that are described in Chapter 4 before connecting a power supply to
the system.

To choose which types of power supplies meet your requirements, you must
consider the power consumption requirements for the 5V and 24V bus when

designing a POINTBus backplane.

Choose from these power supplies for the POINTBus backplane and field

power:

o Use the 1734-EP24DC expansion power supply to provide an additional
10 A of 24V DC field power and provide an additional 1.3 A of 5V current
to the I/O modules to the right of the power supply.

o Use the 1734-FPD field power distributor to provide an additional 10 A of
24V DC field power, and to pass through all POINT I/O backplane
signals including the 5V bus supplied to the left, without providing
additional POINTBus backplane power. This action lets you isolate field
power segments.

o Use the 1734-EPAC expansion power supply (for standard I/O modules)
to provide an additional 10 A of 120/240V AC field power and provide an
additional 1.3 A of 5V current to the I/O modules to the right of the

power supply.

IMPORTANT If you use the 1734-EPAC expansion power supply to the left of the POINT
Guard 1/0™ modules, you must use a 1734-FPD field power distributor or
1734-EP24DC expansion power supply. These distributors are used to isolate
POINT Guard I/0 field power from the ACfield supply.

5V POINTBus power is required to establish and maintain communication
(connection) between the module and the controller.

See the POINT I/O Selection Guide, publication 1734-SG001, for more

information on compatible power supplies.
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Power Supp'y Examples Use these valid power-supply example configurations to help you understand

various combinations of power supplies that can fit your system:

o Example 1: Isolating Field Power Segments on page 45
o Example 2: POINT Guard I/O Used with AC I/O Modules on page 46

These examples are for illustrative purposes only, to help you understand various
power sourcing concepts.

IMPORTANT You must define the requirements for segmenting field and bus power in

your application.

+  POINT Guard I/0 does not require separate field-bus power usage, that is,
separate power supplies for the 1734-IB8S, 1734-0B8S, 1734-0BV2S, or
1734-1E4S modules. This step is optional.

« POINT Guard I/0 does not require separate POINTBus (communication)
power-supply usage, which separates it from any other POINT 1/0
modules, except when additional POINTBus power is required.

» Do not apply ACvoltage to POINT Guard 1/0 modules.

Example 1: Isolating Field Power Segments

This power supply example uses a 1734-EP24D C expansion power supply and
1734-FPD field power distributor to illustrate mixing standard POINT I/O and
safety POINT Guard I/O modules. The example illustrates the mixing standard
while creating separate groups for input and output modules, along with digital
and analog modules.

| Group 1 i Group 2 | Group 3 i Group 4 | Group 5
B = >
|5v | 5V |5v
o [EEEIEEEEE 2 |23 2|28 8 |3|2]F EBEEE s
52 EEEEEREE £ |22 £\ 2|2 £ |22 £ EBEEEl 2
=z EEEEEEEE B (B8 2| gle| 2 |E|E|R EEEE B
N CEEECEEERS Sl s PBEllE %
=
m
- o > > > -
24V 24V 24V 24V 24V
A A A A A
5V and 24V Supply for 5V Supply for All Safety 24V Supply for 24V Supply for 5V and 24V Supply for
Standard I/0 Modules and 24V Supply Safety Outputs Safety Additional I/0
Modules for Safety Inputs Analog Inputs Modules (option)
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Example 2: POINT Guard I/0 Used with AC1/0 Modules

This power supply example uses 1734-EP24DC and 1734-EPAC expansion
power supplies to illustrate mixing standard POINT I/O and safety POINT
Guard I/O modules, while creating a separate power group for AC I/O modules.

| Goup1 || Group 2 | Group3 |
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z
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A A A
5V and 24V Supply 5V and 24V Supply for 5V and 120V AC
for Standard 1/0 Safety Inputs and Outputs Supply
Modules

Rockwell Automation Publication 1734-UM013P-EN-P - December 2018




Guidelines for Placing Power Supplies and Modules ina System  Chapter 3

Placing Series A Digital and
Analog Modules

Always install modules in accordance with their specified operating temperature
ratings, as listed in Appendix C, and provide a minimum of 5.08 ¢m (2 in.)
clearance above the modules.

o Limit ambient temperature operation to 40 °C (104°F) if Series A POINT
Guard I/0O modules are used without 1734-CTM spacer modules.

Figure 22 - Placing Series A Digital Modules for up to 40 °C (104 °F) Operation

1t 5.08cm (2in.)

INFY-vELL
Y/S8dl-veLL
Y/5840-vELL
Y/SPAIFvELL
Y/S8dI-veLL
Y/SPAIvELL
Y/SPaIPELL

o Inany system where you have any Series A POINT Guard I/O modules,
use a 1734-CTM spacer between every POINT Guard I/O module with
ambient operation between 40 °C (104 °F) and 55 °C (131 °F).

Insert a 1734-CTM module next to each standard I/O module (gray) if

the thermal dissipation specification of that module is more than 1 W.

Figure 23 - Placing Series A Digital and Analog Modules for Operation from
40°C(104 °F)...55 °C(131 °F) max.

¢ 5.08cm (2in.)
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* + + * * * 1734-CTM

o When using Series A POINT Guard I/O modules in your system limit the
power supply to 24V DC maximum, to limit the Series A POINT
Guard I/O thermal dissipation of the module.

See System Temperature Derating When a 1734-1E4S Module Is Used on
page 194 for more information.

and panel layout so that all modules in the stack must operate within their

2 ATTENTION: Vertical orientation requires careful attention to design details
rated operating temperature range.

For Vertical installations, be sure that 1734-CTM spacer modules are installed next
to any Series A POINT Guard 10 modules operating above 40 °C (104 °F) ambient.
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Placing Series B Digital
Modules

48

Always install modules in accordance with their specified operating temperature
ratings, as listed in Appendix C, and provide a minimum of 5.08 ¢m (2 in.)
clearance above the modules.

When used in a system that contains only Series B Guard I/O modules, series B
Guard I/O modules are used without 1734-CTM spacer modules in
environments with ambient operation up to 55 °C (131 °F).

See Technical Specifications for Series B Modules on page 185 for Series B
POINT Guard I/O module derating requirements for every module with

ambient operation between 40 °C (104 °F) and 55 °C (131 °F).

Figure 24 - Placing Series B Digital Modules for up to 55 °C (131 °F) Operation

¢ 5.08 cm (2in.)
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and panel layout so that all modules in the stack operate within their rated

2 ATTENTION: Vertical orientation requires careful attention to design details
operating temperature range.
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Figure 25 - POINT Guard 1/0™ Modules
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Precautions Follow these precautions for use.

ATTENTION: This equipment is certified for use only within the surrounding air
temperature range of -20...+55 °C(-4...+131 °F). The equipment must not
be used outside of this range.

ATTENTION: Use only a soft dry anti-static cloth to wipe down equipment. Do

not use any cleaning agents.

>\ B [P

ATTENTION: if you use multiple power sources when using the 1734-IE4S

module, do not exceed the specified isolation voltage.

Environment and Enclosure

>

ATTENTION: This equipment is intended for use in a Pollution Degree 2
industrial environment, in overvoltage Category Il applications (as defined in
[EC60664-1), at altitudes up to 2000 m (6562 ft) without derating.

This equipment is not intended for use in residential environments and may not
provide adequate protection to radio communication services in such
environments.

This equipment is supplied as open-type equipment for indoor use. It must be
mounted within an enclosure that is suitably designed for those specific
environmental conditions that will be present and appropriately designed to
prevent personal injury resulting from accessibility to live parts. The enclosure
must have suitable flame-retardant properties to prevent or minimize the spread
of flame, complying with a flame spread rating of 5VA or be approved for the
application if non-metallic. The interior of the enclosure must be accessible only
by the use of a tool. Subsequent sections of this publication may contain more
information regarding specific enclosure type ratings that are required to comply
with certain product safety certifications.

In addition to this publication, see the following:

+ Industrial Automation Wiring and Grounding Guidelines,
publication 1770-4.1, for more installation requirements.

« NEMA Standard 250 and IEC 60529, as applicable, for explanations of the
degrees of protection provided by enclosures.
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European Hazardous Location Approval

The following applies to products marked ¢€ &| II3G:

o Are Equipment Group II, Equipment Category 3, and comply with the
Essential Health and Safety Requirements relating to the design and
construction of such equipment given in Annex II to Directive 2014/34/
EU. See the EC Declaration of Conformity at:

http://www.rockwellautomation.com/products/certification for details.
o The type of protection is "Ex nA IIC T4 Gc" according to EN 60079-15.

o Comply to Standards EN 60079-0:2012+A11:2013, EN 60079-15:2010,
reference certificate number DEMKO09ATEX0919970X.

o Areintended for use in areas in which explosive atmospheres caused by
gases, vapors, mists, or air are unlikely to occur, or are likely to occur only
infrequently and for short periods. Such locations correspond to Zone 2
classification according to ATEX directive 2014/34/EU.

e May have catalog numbers followed by a "K" to indicate a conformal
coating option.

WARNING: Special Conditions for Safe Use
A «  This equipment must be used within its specified ratings as defined by
Rockwell Automation.

« This equipment shall be mounted in an ATEX Zone 2 certified enclosure with a
minimum ingress protection rating of at least IP54 (in accordance with EN
60079-15) and used in an environment of not more than Pollution Degree 2
(as defined in EN 60664-1) when applied in Zone 2 environments. The
enclosure must be accessible only by the use of a tool.

»  Provision must be made to prevent the rated voltage from being exceeded by
transient disturbances of more than 140% of the peak rated voltage when
applied in Zone 2 environments.

« Theinstructions in the user manual shall be observed.

«  This equipment must be used only with ATEX-certified Rockwell Automation
terminal bases.

» Secure any external connections that mate to this equipment by using screws,
sliding latches, threaded connectors, or other means provided with this
product.

+ Do not disconnect equipment unless power has been removed or the area is
known to be nonhazardous.
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North American Hazardous Location Approval

The following information applies when operating this
equipment in hazardous locations.

Informations sur I'utilisation de cet équipement en
environnements dangereux.

Products marked “CL1, DIV 2, GP A, B, C, D" are suitable for use in
(lass I Division 2 Groups A, B, C, D, Hazardous Locations and
nonhazardous locations only. Each product is supplied with
markings on the rating nameplate indicating the hazardous
location temperature code. When combining products within a
system, the most adverse temperature code (lowest“T” number)
may be used to help determine the overall temperature code of the
system. Combinations of equipment in your system are subject to
investigation by the local Authority Having Jurisdiction at the time
of installation.

Les produits marqués “CL 1, DIV 2, GP A, B, C, D" ne conviennent qu'a une
utilisation en environnements de Classe | Division 2 Groupes A, B, (, D
dangereux et non dangereux. Chaque produit est livré avec des
marquages sur sa plaque d'identification qui indiquent le code de
température pour les environnements dangereux. Lorsque plusieurs
produits sont combinés dans un systéme, le code de température le plus
défavorable (code de température le plus faible) peut étre utilisé pour
déterminer le code de température global du systeme. Les combinaisons
d'équipements dans le systéme sont sujettes a inspection par les
autorités locales qualifiées au moment de l'installation.

EXPLOSION HAZARD
A + Do not disconnect equipment unless power

has been removed or the area is known to be
nonhazardous.

+ Do not disconnect connections to this
equipment unless power has been removed or
the area is known to be nonhazardous. Secure
any external connections that mate to this
equipment by using screws, sliding latches,
threaded connectors, or other means provided
with this product.

« Substitution of components may impair
suitability for Class I, Division 2.

« I this product contains batteries, they must
only be changed in an area known to be
nonhazardous.

RISQUE D’EXPLOSION
« Couper le courant ou s'assurer que I'environnement

est classé non dangereux avant de débrancher
I'équipement.

«  Couper le courant ou s'assurer que I'environnement
est classé non dangereux avant de débrancher les
connecteurs. Fixer tous les connecteurs externes
reliés a cet équipement a I'aide de vis, loquets
coulissants, connecteurs filetés ou autres moyens
fournis avec ce produit.

« lasubstitution de composants peut rendre cet
équipement inadapté a une utilisation en
environnement de Classe |, Division 2.

« S'assurer que I'environnement est classé non
dangereux avant de changer les piles.

Prevent Electrostatic Discharge

A\

ATTENTION: This equipment is sensitive to electrostatic discharge, which can
cause internal damage and affect normal operation. Follow these quidelines
when you handle this equipment:

Touch a grounded object to discharge potential static.

Wear an approved grounding wriststrap.

Do not touch connectors or pins on component boards.

Do not touch circuit components inside the equipment.

Use a static-safe workstation, if available.

Store the equipment in appropriate static-safe packaging when not in use.
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Mount the Module

IMPORTANT  Follow these guidelines when installing a module:

Use the module in an environment that is within the general specifications.
Use the module in an enclosure rated at IP54 (IEC60529) or higher.

Use DIN rail thatis 35 mm (1.38 in.) wide to mount the terminal base in the
control panel.

Place other heat sources an appropriate distance away from the module to
maintain ambient temperatures around the module below specified
maximums.

You can mount your module horizontally or vertically.

To mount the module, you must install the mounting base, connect the module
to the mounting base, and then connect the removable terminal block.

Install the Mounting Base

The mounting base assembly (catalog number 1734-TB or 1734-TBS) consists of
a mounting base and a removable terminal block. Alternatively, you can use the
POINT I/O™ one-piece mounting base (catalog number 1734-TOP, 1734-
TOPS, 1734-TOP3, or 1734-TOP3S).

IMPORTANT  You need two mounting base assemblies for each POINT Guard 1/0 module.
Do not use 1734-TB3 or 1734-TB3S mounting base assemblies.

A WARNING: For ATEX applications, do not exceed 31.2V DC maximum.
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Follow these steps to install the mounting base.

IMPORTANT  You need two mounting base assemblies for each POINT Guard 1/0 module.
Do not use 1734-TB3 or 1734-TB3S mounting base assemblies.

1. Position the mounting base as shown in the illustration below step 2.

2. Slide the mounting base down, allowing the interlocking side pieces to
engage the adjacent module, power supply, or adapter.

~ag@ A Slide the mounting base to let the
/’ interlocking side pieces engage

the adjacent module or adapter.

31868-M

3. DPress firmly to seat the mounting base on the DIN rail until the mounting
base snaps into place.

TIP In high vibration environments, install slide locks helps prevent the movement
of the mounting base along the DIN rail.

See the terminal base installation instructions for detailed information on
installation and removal. Always follow instructions and torque specifications in
terminal base installation instructions. See Additional Resources on page 10 for

terminal base installation publications.
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Connect the Module to the Mounting Base

Install the module before or after installing the mounting base.

on, an electric arc can occur. This arc could cause an explosion in hazardous
location installations. Be sure that power is removed or the area is
nonhazardous before proceeding.

2 WARNING: When you insert or remove the module while backplane power is

Repeated electric arcs causes excessive wear to contacts on both the module and its
mating connector. Worn contacts can create electrical resistance that can affect
module operation.

1. With a screwdriver, rotate the keyswitches on the mounting base clockwise
until the number required for the type of module aligns with the notch in
the base.

Monitor which mounting base gets installed on the left and right of each

module.
Cat. No. Key 1 (Left) Key 2 (Right)
1734-1B8S 8 1
1734-0B8S 8 2
1734-0BV2S 8 2
1734-1E4S 8 3

Mounting Base Assembly

Keyswitch

Locking
Mechanism

2. Verify the DIN rail (orange) lock screw is in the horizontal position, note
that you cannot insert the module if the mounting-base locking
mechanism is unlocked.

3. Insert the module straight down into the two side-by-side mounting bases,
press to secure, and lock the module into place.

Rockwell Automation Publication 1734-UM013P-EN-P - December 2018 55



Chapter 4

Install the Module

56

Connect the Removable Terminal Block

If a removable terminal block (RTB) is supplied with your mounting base
assembly, you must remove it by pulling up on the RTB handle. This action lets
you remove and replace the base as necessary without removing any of the wiring.

(RTB) with field-side power applied, an electric arc can occur. This arc could
cause an explosion in hazardous location installations. Be sure that power is
removed or the area is nonhazardous before proceeding.

c WARNING: When you connect or disconnect the removable terminal block

To reinsert the RTB, follow these directions.

1. Insert the RTB end opposite the handle into the base unit, note that this

2. Rotate the terminal block into the mounting base until it locks itself in
place.

3. IfanI/O module is installed, snap the RTB handle into place on the

module.

Rockwell Automation Publication 1734-UM013P-EN-P - December 2018



Install the Module ~ Chapter 4

Remove a Mounting Base

To remove a mounting base, you must remove any installed module and the
module that is installed in the base to the right. If the mounting base has a
removable terminal base (RTB), unlatch the RTB handle on the I/O module and
pull on the handle to remove the RTB.

on, an electric arc can occur. This arc could cause an explosion in hazardous

2 WARNING: When you insert or remove the module while backplane power is

location installations. Be sure to remove power or that the area is nonhazardous
before proceeding.

1. To remove it from the base, pull up on the I/O module.

2. Remove the module to the right of the base you are removing, note that
the interlocking portion of the base sits under the adjacent module.

3. Use a screwdriver to rotate the orange DIN rail lock screw on the
mounting base to a vertical position, which releases the locking
mechanism.

4. Lift the mounting base off the DIN rail.

Wire Modules Follow these guidelines when wiring the modules.

Do not route communication, input, or output wiring with conduit that
contains high voltage. See the Industrial Automation Wiring and

Grounding Guidelines, publication 1770-4.1.
Wire correctly after confirming the signal names of all terminals.
Use shielded cable for analog and tachometer inputs.

When using the sensor power supply on the 1734-IE4S module, do not
connect an external power supply to the sensor.

If you use the 1734-1E4S sensor power supply of the module to power your
input devices, you are responsible for verifying that your application
operates properly with the diagnostic features of this output.

Tighten screws for communication and I/O connectors correctly.

When using analog inputs, wire only to voltage or only to current inputs,
not both. If you mix input types, it can induce noise on the input
measurements.
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does not touch the safety outputs accidentally or unintentionally.
Do not connect loads beyond the rated value to safety outputs.

Wire conductors correctly and verify operation of the module before placing the
system into operation. Incorrect wiring can lead to loss of safety function.
Do not apply DC voltages that exceed the rated voltages to the module.

Do not connect a power source to the sensor power supply in the 1734-1E4S
module or you could blow an internal fuse. When an internal fuse is blown, the
module is inoperative.

2 ATTENTION: Wire the POINT Guard 1/0 modules properly so that 24V DCline

Disconnect the module from the power supply before wiring. If wiring is performed
while power is supplied, devices that are connected to the module can operate
unexpectedly.

on, an electric arc can occur. This arc could cause an explosion in hazardous
location installations. Be sure that power is removed or the area is
nonhazardous before proceeding.

This equipment must be used within its specified ratings that Rockwell
Automation has defined.

2 WARNING: If you connect or disconnect wiring while the field-side power is

ATTENTION: This product is grounded through the DIN rail to chassis ground.

A Use zinc plated chromate-passivated steel DIN rail to assure proper grounding.
The use of other DIN rail materials (for example, aluminum or plastic) that can
corrode, oxidize, or are poor conductors, can result in improper or intermittent
grounding. Secure DIN rail to mounting surface approximately every 200 mm
(7.8in.) and use end-anchors appropriately. Be sure to ground the DIN rail
properly. Refer to Industrial Automation Wiring and Grounding Guidelines,
Rockwell Automation publication 1770-4.1, for more information.
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Terminal Layout

Figure 26, Figure 27, Figure 28, and Figure 29 on page 60 show the field wiring
connections for the POINT Guard I/O modules.

Figure 26 - 1734-1B8S Field Connections

10 11 14 15
@ 0|0 ©
12 13 16 17
0 0| ©
COM COM COM COM
L 00 ©
TO TIM T2 T3M

Figure 27 - 1734-0B8S Field Connections

00 01 04 05
@ OO O
02 03 06 o7
O O | O
COM COM COM COM

¢ s | O &
COM COM COM COM
O Q7| D¢ &

-

igure 28 - 1734-0BV2S Field Connections

00 O1 02 03

© O

RN R%
6|2 ¢
O D0 ©

1734-TOP and 1734-TB Bases Shown

Where:

T0 =Test Output 0

T1M =Test Output 1 with Muting
T2 =Test Output 2

T3M =Test Output 3 with Muting
10...17=Inputs 0...7

(OM = Supply Common

1734-TOP and 1734-TB Bases Shown

Where:
00...07 = Safety Qutputs 0...7
(OM = Supply Common

1734-TOP and 1734-TB Bases Shown

Where:

Channels 00 and 01 = safety output hipolar pair
Channels 02 and 03 = safety output bipolar pair
Channels 00 and 02 = sourcing outputs
Channels 01 and 03 = sinking outputs

(OM = Sensor Power supply common

V = Sensor Power supply
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Figure 29 - 1734-1E4S Field Connections

Vo

10

%,

COM

%,

SO

%,

COM

%,

SO

V1

I1

%,

COM

%,

S1

%,

COM

%,

S1

V2

AN

Qe Q
Y

Ay

OHNE

Q
o
<

Q
o
<

0=

1734-T0P3 Base Shown

Where:

V0...V3 =Voltage inputs 0...3
10...13 =Currentinputs 0...3
(OM = Supply Common

S0...S3 = Sensor power terminals
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Connection Details

See the tables that show input device connection methods and their safety

categories.
Connected Device Test Pulse from Connection Schematic Diagram Safety
Test Output Category
Push Button No Connect the push button between 24V 1
‘ DCand 10.
}» 10 1 T0 T
24V DC
Yes Connect the push button between 10 2
and T0. TO must be configured as test
pulse.
10 I T0 T
},,x
Emergency stop button No Connect the devices betweenT0 and 10 3
Door monitoring switch and 11, note that TO is configured for 24V
power supply.
10 1 T0 T
Connect the devices between 24V DC
andl0and I1.
10 1 TO T
24V DC
Yes Connect the device between 10 and T, 4
and|1andT1.
10 11 T0 T
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Connected Device Test Pulse from Connection Schematic Diagram Safety
Test Output Category
Light Curtain Yes Connect the 0SSD1 and 0SSD2 to 10 and 3or4based on
1, respectively. Connect the 24V power light curtain
supply commons. being used
o o In - 10 1 T0 T
b &
2 =8
24V g 9
e g 3
Com -
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Wiring Examples

Read this section for examples of wiring by application. See catalog number
details for the appropriate module.

Emergency Stop Dual-channel Devices

This example shows wiring and controller configuration when using a digital

POINT Guard I/O module with an emergency stop button and gate monitoring

switch that have dual-channel contacts. When used in combination with the
programs in a safety controller, this wiring is safety Category 4 (emergency stop

button) and safety Category 3 (gate monitoring switch).

Figure 30 - 1734-1B8S POINT Guard 1/0 Module Wiring (dual-channel contacts)

[ 10 I 4 Is 1734-T8, 1734-T0P, 1734-
—°\'\°—4|_® TOP3 Ba;es Shownl
1@ © @
~— 12 13 16 17
e [0 | @ @
oM oM (€] oM
© |0 o
T0 TIM 52 %M
%)
T ow | ow  om |
@ @ @ @ Only with the 1734-TOP3 base.
T0 TIM 12 3M
& 0|0 o
Controller Parameter Name Configuration Setting
Configuration

Safety Input 0

Safety Input 0 Channel Mode

Test Pulse from Test Output

Safety Input 0 Test Source

Test Output 0

Dual-channel Safety Input 0/1 Mode

Dual-channel Equivalent

Dual-channel Safety Input 0/1 Discrepancy Time

100 ms (application dependent)

Safety Input 1

Safety Input 1 Channel Mode

Test Pulse from Test Output

Safety Input 1 Test Source

Test Output 1

Safety Input 2

Safety Input 2 Channel Mode

Safety Input

Safety Input 2 Test Source

Test Output 2

Dual-channel Safety Input 2/3 Mode

Dual-channel Equivalent

Safety Input 3

Safety Input 3 Channel Mode

Safety Input

Safety Input 3 Test Source Test Output 3
Test Qutput 0 Test Output 0 Mode Pulse Test Output
Test Qutput 1 Test Output 1 Mode Pulse Test Output
Test Qutput 2 Test Output 2 Mode Power Supply Output
Test Output 3 Test Output 3 Mode Power Supply Output
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Single-channel Safety Contactor

This example shows wiring and controller configuration when using a

1734-OB8S digital POINT Guard I/O module with one safety contactor.

When used in combination with the programs of the safety controller, this circuit

configuration is safety Category 2.

Figure 31 - 1734-0B8S POINT Guard 1/0 Module Wiring (single safety contact)

00 01 04 05
411 k)
il —o—Q0 @ | @ @
02 03 06 07
L o 0|0 O
I
COM COM COM CoOM
COM COM COM COM
Where:
00...07 = Safety Outputs
(OM = Common
Controller Parameter Name Configuration Setting
Configuration
Safety Output 0 Safety Output 0 Point Mode Safety Pulse Test

Point Operation Type

Single Channel
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Dual-channel Safety Contactors

This example shows wiring and controller configuration when using a
1734-OB8S digital POINT Guard I/O module with redundant safety

contactors.

When used in combination with the programs of the safety controller, this circuit
configuration is safety Category 4. Additional wiring, such as monitoring
feedback, can be required to achieve safety Category 4.

Figure 32 - 1734-0B8S POINT Guard I/0 Module Wiring (redundant safety contacts)

00 01 04 05

s FO—0 0| 0 @
K2 &= = L (k2)

02 03 06 07

L O OO O

@ COM COM COM COM

Q0|0 @

COM COM COM COM

O O O O

Where:

00...07 = Safety Outputs

(OM = Common
Controller Parameter Name Configuration Setting
Configuration
Safety Output 0 Safety Output 0 Point Mode Safety Pulse Test

Point Operation Type Dual-channel

Safety Output 1 Safety Output 1 Point Mode Safety Pulse Test
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Bipolar Safety Outputs

These examples show how to wire a 1734-OBV2S output module with an input

module to meet PLe and PLd safety requirements.

Figure 33 - 1734-0BV2S Dual Safety Output Wiring - PLe

1734-0BV2S 1734-1B8S
J { { 00 O1 02 03 10 n
T @
e —©—
00 01 02 03 12 13
%) O @ [
@ oM cOM oM oM cOM oM
) ) Y
\ \ \ Vv TO ™M
Controller Parameter Name Configuration Setting
Configuration
Safety output 0 Safety output 0 point mode Safety pulse test
Safety output 1 Safety output 1 point mode Safety pulse test
Safety input 1 Safety input 1 point operation type Single
Safety input 1 point mode Safety pulse test
Safety input 1 test source 1
Test output 1 Test output 1 point mode Pulse test
Figure 34 - 1734-0BV2S Dual Safety Output Wiring - PLd
1734-0BV2S 1734-1B8S
\ { { 00 \5 02 03 10 n
K LW%D o 10 O
00 o1 02 03 12 13
O @ O O /o
@ oM coM com oM com com
\ \ \ \ \ TIM

Controller Parameter Name Configuration Setting
Configuration
Safety output 0 Safety output 0 point mode Safety pulse test
Safety output 1 Safety output 1 point mode Safety pulse test
Safety input 1 Safety input 1 point operation type Single
Safety input 1 point mode Safety pulse test
Safety input 1 test source 1
Test output 1 Test output 1 point mode Pulse test
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Safety Analog Input Wiring

The following sections contain important guidelines for wiring safety analog
inputs and wiring examples for the 1734-IE4S module.

Guidelines for Wiring Safety Analog Inputs
Follow these guidelines when wiring your safety analog inputs.

For eight terminal connections, either the 1734-TOP or 1734-TB terminal base
can be used. For all 12 terminal connections, only the 1734-TOP3 base can be
used. When using a 1734-TOP3 base, both of the COM terminals and both of
the Sensor Power terminals for each channel are internally connected. The FE
terminal connection that is shown on the diagrams represents a grounding lug on
the panel or terminal connection to the DIN rail.

If the sensor has a digital output for use with Tachometer mode, it must be either
a push-pull type output or have appropriate pull-up or pull-down resistors for
NPN or PNP sensors. The analog input module does not provide the low
impedance of these pull-up or pull-down resistors.

See Figure 47 and Figure 48 on page 74 for examples.

IMPORTANT  You must verify the behavior of your 3-wire sensor to make sure that if it loses
its ground connection, the signal is 0 (safe state) at the module input when the
fault occurs.

IMPORTANT  Toobtain SIL 3, Cat. 3 or Cat.4, you must make sure that the analog input
signals cannot short together or that the two sensors are installed to provide
signals that are offset from one another. When the module is configured as the
source for sensor power, a short-circuit is detected at powerup (Cat. 2).
However, when an external power supply is used, another means must detect
this fault.
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Safety Analog Input Wiring Examples

Figure 35 - 2-wire Current (4...20 mA) Sensor (SIL2 or SIL 3)

1734-TB Terminal Bases

SISTORE

SN

- = O- O

L Q-

1734-TB Terminal Bases

Signal (1) 10
SIL2 orSIL3 \ @
2-wire 0
Sensor +24V j
(oM
50
(able Shield
Figure 36 - 3-wire Voltage or Tachometer Sensor (SIL 2)
Signal (V) J0
SIL2 ‘@
3-wire Signal Return 10
Sensor 1« = @
oM
50

%,

V2

SESISES

- O O-©:

(able Shield i

For analog voltage-output sensors, the signal levels for operation for the application must be outside the signal level when the signal is not
present, for example, when the wire is broken.

See Figure 47 and Figure 48 on page 74 for tachometer wiring detail.

Follow the Guidelines for Wiring Safety Analog Inputs on page 67.
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Figure 37 - 3-wire Current Sensor (SIL 2)
1734-TB Terminal Bases

Signal (1) 0 L
SIL2 @
3-wire Signal Return 0
Sensor oy

O &
O SO

SISESES:
S S - O

L Q-

(able Shield

For 0...20 mA analog current-output sensors, the signal levels for operation for the application must be outside the signal level when the signal
is not present, for example, when the wire is broken.

Figure 38 - 4-wire Voltage or Tachometer Sensor (SIL 2)
1734-TOP3 Terminal Bases

Signal (V)
SIL2 \
4-wire | Signal Return \

Sensor T4V l
¢ 4

ommon

Q-

=

- Q- Q=
O 020 Q2 Q= O
Q= Q2 Q= Q2 Q= Q-

(able Shield

PNIINININININNT

Signal Return and Common are at the same potential.
See Figure 47 and Figure 48 on page 74 for tachometer wiring detail.

Follow the Guidelines for Wiring Safety Analog Inputs on page 67.
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Figure 39 - 4-wire Current Sensor (SIL 2)

SIL2
4-wire
Sensor

Signal (1)

\

Signal Return

\

+24V /
(

ommon

Signal Return and Common are at the same potential.

SIL2
2-wire
Sensor

SIL2
2-wire
Sensor

Field sensors are monitoring the same signal in a redundant configuration.
You must configure a safety deadband between the two signals to achieve SIL 3.

Figure 40 - 2-wire Current (4...20 mA) Sensor (SIL 3)

Signal (1)

+24V

Signal (1)

+24V

1734-T0P3 Terminal Bases

Q= Q2002 O-Q=
QO Q20 Q2 O~ O

O O O O O- -

PRSISISES g S

1734-TB Terminal Bases

e

- S
Q-

&

V2

12
oM

@

S2

S
S = O- O

'

Follow the Guidelines for Wiring Safety Analog Inputs on page 67.
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SIL2
3-wire
Sensor

Figure 41 - 3-wire Voltage or Tachometer Sensor (SIL 3)

Signal (V)

1734-TB Terminal Bases

Signal Return

SIL2
3-wire
Sensor

+24V

Signal (V)

Signal Return

This wiring configuration can also be used for SIL 2 redundant Tachometer mode.

+24V

Vo Vi V2 V3
10 1 12 13
oM oM oM [
S0 S1 S2 S3

FE FE

For analog voltage-output sensors, the signal levels for operation for the application must be outside the signal level when the signal is not

present, for example, when the wire is broken.

Field sensors are monitoring the same signal in a redundant configuration.

You must configure a safety discrepancy deadband between the two signals to achieve SIL 3.
See Figure 47 and Figure 48 on page 74 for tachometer wiring detail.

Figure 42 - 3-wire Current Sensor (SIL 3)

1734-TB Terminal Bases

Signal (1)
SIL2
3-wire Signal Return
Sensor

+24V

Signal (1)
SIL2 i
3-wire Signal Return
Sensor < 24V

Vo Vi V2 V3
10 1 12 13
oM oM oM oM
S0 S1 2 S3

FE FE

For0...20 mA analog current-output sensors, the signal levels for operation for the application must be outside the signal level when the signal

is not present, for example, when the wire is broken.
Field sensors are monitoring the same signal in a redundant configuration.

You must configure a safety discrepancy deadband between the two signals to achieve SIL 3.

Follow the Guidelines for Wiring Safety Analog Inputs on page 67.
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Figure 43 - 4-wire Voltage or Tachometer Sensor (SIL 3)

1734-TOP3 Terminal Bases

Sinal (V) V0 V1 V2 V3
SIL2 T r)@ @ @
4-wire igna eturn
Sensor 24V clob CHD (IZD ( Ibz
Common 4
% I @COM % %
a2 Signal (V) [T s 51 52 53
S-wire Signal Return @ @
Sensor +24V (OM (OM (oM (oM
Common @ @
2100 ©
FE FE
(able Shield i
Cable Shield

This wiring configuration may also be used for SIL 2 redundant Tachometer mode.
Signal Return and Common are at the same potential.
Field sensors are monitoring the same signal in a redundant configuration.
You must configure a safety discrepancy deadband between the two signals to achieve SIL 3.
See Figure 47 and Figure 48 on page 74 for tachometer wiring detail.

Figure 44 - 4-wire Current Sensor (SIL 3)

SIL2
4-wire
Sensor

Signal (1)

1734-T0P3 Terminal Bases

Vo

Signal Return

I

10

SIL2
4-wire
Sensor

Signal (1)

hETI /
Common 2

D

i,

V1

1

oM

Signal Return

—”

24V /
Common

Signal Return and Common are at the same potential.
Field sensors are monitoring the same signal in a redundant configuration.
You must configure a safety discrepancy deadband between the two signals to achieve SIL 3.

[

a2\,

[T s
%,

A%,

oM

S1

oM

S0

S1

O Qe Q- Q2 O~ O

Q= Q20 Q2 Q= s

(able Shield

FE FE

(able Shield

_®
BN

Follow the Guidelines for Wiring Safety Analog Inputs on page 67.
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In the following two examples, the negative terminal of the sensor power supply
and that of the 1734 terminal base COMMON must be at the same potential.
Use of an external power supply limits diagnostics and increases susceptibility to
noise.

IMPORTANT  You are responsible for making sure that the sensor is receiving appropriate
power. Safety sensors that are not properly powered do not always deliver
accurate signals to the analog input module.

Follow the Guidelines for Wiring Safety Analog Inputs on page 67.

Figure 45 - 4-wire Voltage or Tachometer Sensor (SIL 2) with External Power Supply

1734-TB Terminal Bases

Signal (V) V0 V1 V2 V3
4-wire \ > QO
Sensor | Signal Return ) 0 I D 3

L] O 0|0 O

®
om om Q) om
S0 S1 52 S3
. RN %,

FE
(able Shield i

Figure 46 - 4-wire Current Sensor (SIL 2) with External Power Supply

Signal Return and Common are at the same potential.
See Figure 47 and Figure 48 on page 74 for tachometer wiring detail.

1734-TB Terminal Bases

Sinal () V0 V1 V2 V3
4-wire \ @ @
Sensor Signal Return ) 10 1 12 13
+24V )| > @ @

% % % %

S0 S1 S2 S3

) X2 (2X%

FE
(able Shield i

Signal Return and Common are at the same potential.
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Sinking Sensor
(NPN-type)

Figure 47 - Safety Analog Input Wiring for Sinking Tachometer Sensor

Electronics
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25
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Sourcing Sensor
(PNP-type)

Metal Oxide or
Carbon
Composition

1734-T0P3 Terminal Bases

Resistor Pull-up ~ /

Transistor Pull-down
/

1734-1E4S with Trigger = Falling Edge

Figure 48 - Safety Analog Input Wiring for Sourcing Tachometer Sensor
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Follow the Guidelines for Wiring Safetv Analog Inputs on page 67.
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Configure the Module in a GuardLogix Controller
System

Topic Page
Set up the Module 75
Add and Configure the Ethernet Bridge 76
Add and Configure the 1734 Ethernet Adapter 76
Add and Configure Safety Digital Input Modules 80
Add and Configure Safety Digital Output Modules 89
Add and Configure Safety Analog Input Modules 9%
Values and States of Tags 103
Configure Safety Connections 105
Configuration Qwnership 106
Save and Download the Module Configuration 107

When using a GuardLogix” controller on an EtherNet/IP™ network, configure
the POINT Guard I/O™ modules by using the Logix Designer application.

IMPORTANT  You must configure each point that is used as a safety input or output. By
default, all safety input and output points are disabled.

TIP If you need an Add-on Profile, visit the My Support website at.
http://support.rockwellautomation.com/ControlFLASH/LogixProfiler.asp.

At the bottom of each dialog box, click Help for information about how to
complete entries in that dialog box. At the bottom of warning dialog boxes, click
Help for information about that specific error.

When first setting up your POINT Guard I/O modules on an EtherNet/IP
network, perform the following steps.

Add and Configure the Ethernet Bridge.

Add and Configure the 1734 Ethernet Adapter.

Add and Configure Safety Digital Input Modules.

Add and Configure Safety Digital Output Modules.

Add and Configure Safety Analog Input Modules.

A S
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Add and COnfigure the Follow this procedure to add and configure the Ethernet bridge. In this example,
Ethernet Brid ge we use a 1756 GuardLogix controller.

1. From the I/O Configuration tree, right-click 1756 Backplane, 1756-Axx,
and choose New Module.

-5 Ij2 Configuration | ||

SR —} 1756 Backplane, 1756-A10
§4 [0] 1756-L625 Prajectz
8 [1]1756-L5P Projectz:

®  Mew Madule...

2. In the Select Modules dialog box, check Communication and
Allen-Bradley”.

3. Choose an Ethernet module from the list and click Create.

In this example, we chose the 1756-EN2T bridge. These module revisions

support CIP Safety™.
Cat. No. Compatible Major Revision
1756-EN2F 1or later
1756-EN2T 1 or later
1756-ENBT 3 or later
1756-EN2TR 3orlater
1756-EN3TR 3 or later
1768-ENBT 3 or later

4. Specify the properties for the new module.

H New Module j

General | Ennnectinnl Time Syncl Mﬂdulelnfnl Internet F'mmcﬂll Part Ennf\gulalinnl F\SNat\mel

Tupe: 1756-EM2T 1756 104100 Mbps Ethernet Bridge, Twisted-Pair Media

Wendor: Allen-Bradley

Parent: Local Ethemet Address——————————
Nanne: | € Private Network: 1921681 _l;l
Dezcription:

A] ' |P Addiess 5w n
LI € Host Name:

odule Definition st m
Revision: a1
Electronic Keying: Compatible Module
Rack Connection: Hone
Time Sync Connection: Mone
Status: Creating 0Ok I Cancel | Help |

a. In the Name field of the New Module dialog box, type the name of the
Ethernet bridge.

b. In the Description field, type an optional description.
c. In the IP address field, type the IP address.

d. In the Slot field, choose the slot number.
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Add and Configure the 1734
Ethernet Adapter

5. To edit the Module Definition, click Change.
a. In the Revision fields, choose the major and minor revisions.

b. From the Electronic Keying pull-down menu, choose the appropriate

keying method.

Choose Description

Compatible Module Allows a module to determine whether it can emulate the module
that is defined in the configuration that is sent from the controller.

Disable Keying None of the parameters in the physical module and module that is
configured in the software must match.
Do not choose Disable Keying.

Exact Match All parameters must match or the inserted module rejects a
connection to the controller.

6. Click OK.

The I/0O Configuration tree displays the Ethernet connection.

EB 1/0 Configuration
-8 1756 Backplane, 1756-410

... {9 [0] 1756-L625 Project2

o § [1]1756-LsP Project2 :Partner
(S8R (2] 1756-EN2T Bridge_Module
&z Ethernet

1. Right-click the Ethernet connection and choose New Module.

- 1) Configuration
-3 1756 Backplane, 1756-410
§4 [0] 1756-L625 Projectz
ﬂ [1] 1796-L5P Projectz:Partner
- ﬂ [2] 1756-ENZT A Bridge_Module

g ethermety

| “_J Mew Module, ..

Au= Size

2. On the Select Module dialog box, check Communication and
Allen-Bradley.

3. Choose an Ethernet adapter from the list and click Create.
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4. Specify the general properties of the Ethernet adapter.

H New Module ﬂ

General |Eﬂnneclinn| tadule \nfnl Internet Prntncnll Prart Eﬂnliguratinnl Chassis Sizel

Type: 1734-AENT 1734 Ethemnet Adapter, Twisted-Pair Media

endor: Allen-Bradley

Parent: Bridge_Madule Ethernet Address

Narme: | " Private Netwark: 192168 1 | _I;f
= |P Address:

Description; | ;I

;I ~ Host Hame:

tadule Definition
Change Slot: 0 j'
Revision: 31
Electronic Keying: Compatible Module
Connection; Rack Cptimization
Chassis Size: 1
Statug: Creating aK I Cancel I Help |

a. In the Name field of the New Module dialog box, type the name of the
1734 Ethernet adapter.

b. In the Description field, type a description, if desired.
c. In the IP address field, type the IP address.

5. To edit the Ethernet adapter Definition, click Change.

Module Definition x|
Revision: Ell - 1 Eﬁ
Electranic Keying: I Compatible Module ;I
|Connection |Rack Optimization =l
|Chassis Size: 1 =
akK I Cancel | Help |

a. In the Revision fields, choose the major and minor revisions.

1734-AENT adapter firmware must be major revision 3 or later to
support POINT Guard I/0 modules.

IMPORTANT

b. From the Electronic Keying pull-down menu, choose the appropriate

keying method.
Choose Description
Exact Match Module and type series must exactly match or the module is rejected by the

controller.

Compatible Module

Controller checks module type and revision for compatibility. Compatible
modules that match or are newer are accepted.

Disable Keying

Controller checks module type, but accepts any version. Do not choose Disable
Keying.
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c. From the Connection pull-down menu, choose the appropriate
connection for the 1734 Ethernet adapter.

Choose Description

Listen Only Read or verify standard digital I/0 data only, but does not control the modules.
(When you have multiple controllers, one controller is used to control and the other
controllers are used to monitor.)

None The adapter makes a direct connection to each of the module’s listed under the
1734-AENT adapter in the /0 Configuration tree.

Rack Standard digital 1/0 data is collected into one rack image.
Optimization POINT specialty, analog, or safety (POINT Guard I/0) modules do not use
rack optimization.

TIP If there are no standard digital /0 modules in your POINT I/0™
system, choose None.

d. From the Chassis Size pull-down menu, choose the number of
POINT I/O modules that are attached to the 1734 Ethernet adapter
plus 1 for the 1734 Ethernet adapter.

IMPORTANT Do not count terminal bases. Enter only the number of physical modules that
are installed, plus 1 for the adapter. This number must match exactly. You
cannot enter a higher number anticipating future expansion.

Each POINT Guard module that you configure can consume up to 2 connections
of the 20 connection limit within the 1734-AENT or 1734-AENTR modules. Be
sure that you are aware of and design your POINT system with these limits in
mind.

6. Click OK to return to the Module Properties dialog box.
7. Click OK again to apply your changes.

The I/0 Configuration tree displays the 1734 Ethernet adapter.

EB 1/0 Canfiguration
=69 1756 Backplane, 1756-410
.. %0 [0] 1756-L625 Project2
8 [1]1756-LSP Project2:Parmer
= 8 [2] 1756-EN2T Bridge_Module
- i

H-#s Ethernet
idge_Module
: i, Adapter /

----- 3 PointI0 8 Slot Chassis

------ i 1756-EM2T
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Add and COnfigure Safety To include a safety digital input module in the project, you add the module under
Digital |nput Modules the I/O chassis in the I/O Configuration tree. Then configure the general

properties of the module, configure the digital inputs, and configure test outputs
as described in the following sections.

Add the Safety Digital Input Module

To add the POINT Guard I/O safety digital input module, follow these steps.

1. Right-click the POINT I/O Chassis and choose New Module.

EB 1/0 Configuration
= 1756 Backplane, 1756-410

.80 [0] 1756-L625 Projectz

g [1]1756-LsP Project2:Partner
= [ [2] 1756-EM2T Bridge_Madule

=85 Ethernst

) 1796-EN2T Bridge_Module
-3 1734-AENT/A Adapter

"8 New Module...

B Paste Cirhy

2. From the Select Module dialog box, check Digital and Allen-Bradley.

3. Select an input module and click Create.

Select Module Type

Catalag I Module D\scuveryl Favuﬂlesl

IEn{'grSeam‘l Text for Moctse Type... Clear Filters Hide Filters %

F I todule Type Category Filters | F | Module Type Vendor Filters |
O Analog Allen-Bradiey
Digital O Spectum Cortrols, Inc
O Other
O Safety
O Specialy
Catalog Mumber | Dezcription I Yendor | Category ;I
17341B2 2 Paint 100-284 DC Input, Sink Allen-Bradley Digital
1734-1B4 4 Point 100-28% DC Input, Sink Allen-Bradley Digital _I
1734-B4D 4 Paint 100-28% DClnput w Diagnostics, Sink. Allen-Bradley Digital
igital
p i ey
173412 2 Point 2400 AC Input Allen-Bradley Digital =
1724 a4 A it AL A L Al ool it ol
< | LI_I
30 of 51 Module Types Found Add to Favorites |
J¥ Close on Create Ceate |  Cose | Heb |

4
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4. Specify the general properties of the module.
X

General | Connectionl Safetyl Modulelnfol Input Configurationl TestDutputl

Type: 1734-IBES IP-20 & Point 244 dc Sink Input Module

Wendor: Allen-Bradley

Parent: Adapter

Mame: | Module Mumber: |3 'l

Diescription: d ﬁi:g’eﬁawmk Im _I
j 10/23/2008 4:01:51.525 Pt

— Module Definition

Series: A Change ... |

Revizion: 11
Electronic Keying: Compatible Module

Configured By: This Controller =
Input Crata: Safety
Output Data: Test
Input Status: Pt. Status LI
Status:  Creating 0k I Cancel | Help |

a. In the Name field of the New Module dialog box, type a unique name
for the input module.

b. From the Module Number pull-down menu, choose a unique module
number that corresponds to the position of the module in the chassis.

c. In the Description field, type a description, if desired.
d. In the Safety Network Number field, use the default setting.

For a detailed explanation of the safety network number (SNN), see the
GuardLogix Controller Systems Safety Reference Manuals that are
listed in the Additional Resources on page 10. However, in most cases,
you use the default that is provided by the Logix Designer application.

The purpose of the safety network number (SNN) is to make sure that
every module in a system can be uniquely identified. We suggest that all
safety modules on a network have the same SNN, to make
documentation easier. During configuration, the Logix Designer
application defaults an SSN of a safety device to match the SNN of the
lowest safety node on each network.
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5. To edit the Module Definition, click Change.

Module Definition x|

Series: _:I'

Revision 1 ‘l I 13:

Electronic Keying: ICompalibIe Maodule j
Configured By: This Contraller |

Input Drata: Safety |

Output Data: Test I

Input Status: Pt Status I

Data Format: Integer -

0.8 I Cancel | Help |

a. In the Series field, choose the input series letter of the module.

b. In the Revision fields, choose the input revision number of the module.

c. From the Electronic Keying pull-down menu, choose the appropriate
keying method for the input module.

Choose

Description

Exact Match

All parameters must match or the inserted module rejects a connection to the
controller.

Compatible
Module

Allows an I/0 module to determine whether it can emulate the module that is
defined in the configuration that is sent from the controller.

d. From the Configured By pull-down menu, choose the appropriate

method by wh

ich this module is configured.

Choose

Description

This Controller

This selection directs the controller to configure the module.

External Means

This selection directs the controller to establish a safety input connection only,
and the controller doesn’t configure the module or control the Test Outputs.

e. From the Input Data pull-down menu, choose Safety or None.

Choose

Description

Safety

These tags are created for the target module:

+ RunMode for module mode

« (ConnectionFaulted for communication status
« Safety Data for safety inputs from the module

= AEMT_Adapter1:l |{. N I | AB:1734 |BES_Safety2]:0 Safety
AENT_Adapter:1:| Runtdode i} Decimal BOOL Safety
AENT_Adapter:1:|. ConnectionF ault.... i} Decimal BOOL Safety
AENT_Adapter:1:| PHIOD ata i} Decimal BOOL Safety
AENT_Adapter:1:| Pt Data i} Decimal BOOL Safety
AENT_Adapter:1:| P20 ata i} Decimal BOOL Safety
AENT_Adapter:1:| PtO30 ata i} Decimal BOOL Safety
AENT_Adapter:1:| Pt04D ata i} Decimal BOOL Safety
AENT_Adapter:1:| P50 ata i} Decimal BOOL Safety
AENT_Adapter:1:| PHOED ata i} Decimal BOOL Safety
AENT Adapter:1:|. P70 ata 0 D ecimal BOOL S afety
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f. From the Output Data pull-down menu, choose from the following

options.

Choose Description

None Results in an input only connection to the module. Inputs and status are read, but no
outputs are written. You can still use the test outputs as pulse test outputs or a power
supply. If you are not controlling the test outputs of the module via application logic, this
is the recommended setting.

Test! (reates these tags to enable application logic control of the test outputs on the module.
This selection allows the test outputs to be used as standard outputs and muting
outputs.

|| =/ ENT _&dapter1:0 Jeoolaay £B:1734_|B8S:0:0 Safaty
| AEMT_Adapter:1:0.Test00D ata a Decimal BOOL Safety
| AEMT_Adapter1:0.Test01D ata a Decimal BOOL Safety
| AEMT_Adapter:1:0.Test02D ata 1] Decimal BOOL Safety
| AEMT_Adapter:1:0.Test030 ata i] Decimal BOOL Safety

(1) To have this choice from the pull-down menu, you must choose ‘This Controller' from the Configured By pull-down
menu.

IMPORTANT  When test outputs are configured as standard outputs, they
must not be used for safety purposes.
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g. From the Input Status pull-down menu, choose from the following

options.

Choose Description

None There are no status tags.

Pt. Status There is one status tag for each input point.
AENT_Adapter:1:1. PtD0S tatus i} Decimal BOOL Safety
AENT_Adapter:1:1. Pt01Status i} Decimal BOOL Safety
AENT_Adapter:1:1. PtD25tatus i} Decimal BOOL Safety
AENT_Adapter:1:1. PtD35tatus i} Decimal BOOL Safety
AENT_Adapter:1:1. PtDd5tatus i} Decimal BOOL Safety
AENT_Adapter:1:1. PtDEStatus i} Decimal BOOL Safety
AENT_Adapter:1:1. PtDEStatus i} Decimal BOOL Safety
AENT_Adapter1:1. Pt07Status i} Decimal BOOL Safety

Combined Status - + One BOOL tag represents an AND of the status bits for all input points. For

Muting example, if any input channel has a fault, this bit goes Lo.

+ One BOOL tag represents the Input Power Status (error bit) from the input

assembly.
+ Amuting status tag for test output T1and T3.

AENT_Adapter:1:| Muting01Status i} Decimal BOOL Salety
AENT_Adapter:1:| MutingD3Status i} Decimal BOOL Salety
AENT_Adapter: 1:| InputPowerStatus i} Decimal BOOL Salety
AENT_Adapter:1:|. Combined nputStatus i} Decimal BOOL Salety

Pt. Status - Muting There is a muting status tag for test output T1 and T3 with point status for each

input point.
Adapter:1:| PtO0Status u] Decimal BOOL Safety
Adapter:1:1.PtI1Status u] Decimal BOOL Safety
Adapter:1:1 Pt025tatus u] Decimal BOOL Safety
Adapter: 1:1 Pt03Status ] Decimal BOOL Safety
Adapter:1:1. Pt04Status ] Decimal BOOL Safety
Adapter: 1:1 Pt0SStatus ] Decimal BOOL Safety
Adapter:1:| PtOEStatus ] Decimal BOOL Safety
Adapter:1:| PHO7Status ] Decimal BOOL Safety
Adapter: 1: Muting01 Status ] Decimal BOOL Safety
Adapter:1:1 Muting035 tatus ] Decimal BOOL Safety
Adapter1:.InputPowerStatus o] Decimal BOOL Safety

Pt. Status-Muting-Test | » Status tags for each of the input points.
Output + Muting status tag for test output T1and T3.
» Status tags for each of the test outputs.

Adapter:1:1.Pt00Statuzs i} Drecimal BOOL Safety
Adapter:1:1. P01 Statuzs i} Drecimal BOOL Safety
Adapter:1:1.Pt025tatuzs i} Drecimal BOOL Safety
Adapter:1:1.Pt035tatuz i} Drecimal BOOL Safety
Adapter:1:1.Pt045tatuzs i} Drecimal BOOL Safety
Adapter:1:1.Pt05Status i} Drecimal BOOL Safety
Adapter:1:| PtOEStatus i} Drecimal BOOL Safety
Adapter:1:| PtO7Status i} Drecimal BOOL Safety
Adapter:1:[ PHIOT estO utputStatus i} Drecimal BOOL Safety
Adapter:1:[ Pt TestOutputStatus i} Diecimal BOOL Safety
Adapter:1:| PH2T estO utputStatus i} Decimal BOOL Safety
Adapter:1:[ PIET estO utputStatus i} Decimal BOOL Safety
Adapter:1: Muting01Status i} Decimal BOOL Safety
Adapter:1:| Muting035tatus i} Decimal BOOL Safety
Adapter:1:1 I nputPowerStatus 1} Decimal BOOL Safety

(1) When using combined status, use explicit messaging to read individual point status for diagnostic purposes.

h. From the Data Format pull-down menu, use the default ‘Integer’
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6. Click OK to return to the Module Properties dialog box.
7. Click OK again to apply your changes.

The I/O Configuration tree displays the module.

= It Configuration
=3 1756 Backplane, 1756-410
0 [0] 1756-L625 Project2
§ [1] 1756-L5P Project2:Partner
= B [2] 1756-EN2T Bridge Module
-2 Ethernet
= 1734-2ENT/4 Adapter
=3 PointIO & Slot Chassis
[ [0] 1734-8ENT}a Adapter
‘A Input_Module
fl 1756-ENZT Bridge_Madule

Configure the Safety Digital Inputs

To configure the safety digital inputs, follow this procedure.

1. From the Module Properties dialog box, click the Input Configuration tab.

General] Eonnection] Safety] Module Info  Input Configuration l TestDutput]
Point Cperation Inpt Delay Time (ms)
Paint oo Paint Madle Test
Type = Rancy Source | off=on | On-=0ff
ime (ms] A IS w
0 |[Snge - 0 - | Safety Pulse Tegt =] 0 i 03
1 » | Mot Used w|Nane ] 03]
2 | single 0« | Mot Used = MNone = (S|
L= | - =l
3 7| Mot Used Mone | (= 0¥
4 | Single o 0« | kot Uzed > \Mone | DJ 0= 5
5 L] 7 || Mot Used =] | 03 03 &
& | Single . 0 « | Mat Used =l =| = 03
7 | 7 || Mot Used =] | 0Nz 03
2 3 4
p—
Input Error Latch Time: 10003: TS
Statuz:  Dffline oK, | Cancel Help
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2.

Assign the Point Operation Type.

Choose Description

Single Inputs are treated as single channels.

Dual-channel safety inputs can be configured as two individual single channels.
This configuration does not affect pulse tests because it is handled on an
individual channel basis.

IMPORTANT: Use single-channel mode when you intend to use the GuardLogix
safety application instructions.

Equivalent Inputs are treated as a dual-channel pair. The channels must match within the
discrepancy time or an error is generated.

Complementary Inputs are treated as a dual-channel pair. They must be in opposite states within
the discrepancy time or an error is generated.

When you choose Equivalent or Complementary, you must also assign a
Discrepancy Time.

A discrepancy time setting of 0 ms means that the channels in a dual
configuration can be discrepant for an infinite amount of time without a

fault being declared.

For a discrepancy time setting of 0 ms, the evaluated status of the inputs
still goes to the safe state due to a ‘cycle inputs’ required condition.
However, with a 0 ms discrepancy time setting, a fault is not declared.

A “cycle inputs’ required condition occurs when one input terminal goes
from its normal Active->Inactive->Active state while the other input
terminal remains in its normal Active state. Even though no fault is
declared, the inputs must be cycled through the safe state before the
evaluated status of the inputs can return to the Active state. When in a
‘cycle inputs’ required condition, the logical state does not necessarily
match the voltage at the terminals.

IMPORTANT  Configuring discrepancy time on safety I/0 modules masks input
discrepancies that the controller safety instructions detect. The
controller reads status to obtain this fault information.
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3. Assign the Point Mode.

Choose Description

Not Used The input s disabled. If 24V is applied to the input terminal, it
remains logic 0.

Safety Pulse Test Pulse tests are performed on this input circuit. A test source on the
POINT Guard I/0 module must be used as the 24V source for this
circuit. The test source is configured by using the test source
pull-down menu. The pulse test detects shorts to 24V and
channel-to-channel shorts to other inputs.

Safety A safety input is connected but there is no requirement for the POINT
Guard /0 module to perform a pulse test on this circuit. An example
is a safety device that performs its own pulse tests on the input wires,
such as a light curtain.

Standard A standard device, such as a reset switch, is connected. This point
cannot be used in dual-channel operation.

4. Assign a Test Source for each safety input on the module you want to pulse

test.
Choose Description
None
Test Output 0 If pulse tests are performed on an input point, then the test source
Test Outout 17 that s sourcing the 24V for the input circuit must be selected.
p If the incorrect test source is entered, the result is pulse test failures
Test Output 2 on that input circuit.
Test Output 30

(1) Test Output 1 and 3 incorporate optional muting functionality.

5. Assign the Input Delay Time, Off -> On (0...126 ms, in increments of
6 ms).

Filter time is for OFF to ON transition. Input must be high after input
delay has elapsed before it is set logic 1. This delay time is configured per
channel with each channel that is tuned to match the characteristics of the
field device, for maximum performance.

6. Assign the Input Delay Time, Off -> On (0...126 ms, in increments of
6 ms).

Filter time is ON to OFF transition. Input must be low after input delay
has elapsed before it is set logic 0. This delay time is configured per channel
with each channel that is tuned to match the characteristics of the field
device, for maximum performance.
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7. From the Input Error Latch Time field, enter the time that the module
holds an error to make sure that the controller can detect it (0...65,530 ms,
in increments of 10 ms - default 1000 ms).

This setting provides more accurate diagnostics. The purpose for latching
input errors is to make sure that intermittent faults that can exist only for a
few milliseconds are latched long enough for the controller to read. The
amount of time to latch the errors are based on the RPI, the safety task
watchdog, and other application-specific variables.

8. Click Apply.

Configure the Test Outputs

To complete the test output configuration, follow this procedure.

1. From the Module Properties dialog box, click the Test Output tab.

General] Eonnection] Safety] Modulelnfo] Input Configuration  Test Output |

Faint|__ Poirt Made

0 |PuseTest =]
1 |PuseTest =]
2 | Mot Used x|
3 |Mot Used x|

Statuz:  Offline ok | Cancel Help

2. Assign the Point Mode.

Choose Description

Not Used The test output is disabled (default for T2 and T3).

Standard The test output point is controlled programmatically by the GuardLogix
controller.

Pulse Test The test output is being used as a pulse test source (default for T0 and T1).

Power Supply A constant 24V is placed on the output terminal. It can be used to provide
power to a field device.

Muting Lamp Output | An indicator lamp is connected to the output. When this lamp is energized, a

(terminalsT1and T3 burned-out bulb, broken wire, or short to GND error condition can be detected.

only) Typically, the lamp is an indicator that is used in light curtain applications.

There is also a Test Output Fault Action parameter that can only be read or
written to via explicit messaging. If communication to the module times
out, you can set the test outputs to Clear OFF (default) or Hold Last State.
For more information, see Appendix B.

3. Click Apply.
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Add and Configure Safety
Digital Output Modules

To include a POINT Guard safety digital-output module in the project, you add

the module to the POINT I/O chassis. Configure the general properties of the
module, and configure the digital outputs as described in the following sections.

Add the Safety Digital Output Module

To add the POINT Guard I/O safety digital output module, follow these steps.

To add and configure POINT Guard I/O safety modules, follow these steps.

1. Right-click the POINT I/O chassis and choose New Module.

EB 1/0 Configuration
= 1756 Backplane, 1756-410
#0 [0] 1756-L625 Projectz
[1] 1756-LSP Projectz :Partner
- [2] 1756-EN2T Bridge_Module
B Ethernet
-8 1756-ENZT Bridge_Madule

[ nNew Madule...

B Paste

Print

a3 el

2. On the Select Module dialog box, select a safety output module and
click OK.

Select Module Type

Catalog | Maduie Discavery | Favrtes |

[Enter Search Fext for pociie Fipe... Clear Fiters Hide Fiters 4
o] Module Type Category Fiters L[] Madule Type Vendor Fiters |
O Analog &llenBradiey
Digital O Spectum Cantrls, Ine.

O other
O satety
O Specialy
Catalog Number [ Description [ Vendar [ Category |
1734-0B4 4 Fairt Fielay Output N.O/N.C AllenBradiey Digitel
1734-0B4E 4 Pint 10v-264 DT Electionically Fused Dutput, Source Allen-Bradley Digitel
1734088 8 Foint Relay Oulput N.0./N.C AllenBradiey Digital
1 8 Paint 104-28 DC Electronicaly Fused Output, Source Allen-Bradiey Digital
1734-0v2E
-
PERT
_>l_I
30 of 51 Module Types Found Add to Favorites
' Clase on Create Ceate | Coss | Hep |

4

The 1734-OB8S module is shown in the examples.
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3. Specify the general properties of the module.
x|

General | Eonnectionl Safetyl Modulelnfol Olutput Eonfigurationl

Type: 1734-0B85 [P-20 8 Point 244 dc Sink Output Module

‘Wendor: Allen-Bradley

Parent: Adapter

MName: || Module Number: |3 'l

Description: =] ﬁiﬁ;g‘eﬁﬂwmk lm _I
j 10/23/2008 4:01:51.525 PM

— Maodule D efinition

Seres A Change .. |

Fievision: 1.1

Electronic Keying: Compatible Module

Configured By: Thiz Controller =
Irpat Drata: Mare

Output Data: Safety

Inpaut Status: Pt. Status LI

Status:  Creating )4 I Cancel | Help

a. In the Name field of the New Module dialog box, type a unique name
for the output module.

b. From the Module Node pull-down menu, choose a unique module
node number that corresponds to the position of the module in the
chassis.

c. In the Description field, type a description, if desired.

d. In the Safety Network Number field, use the default setting.

For a detailed explanation of the safety network number (SNN), see the
GuardLogix Controller Systems Safety Reference Manuals that are
listed in the Additional Resources on page 10. In most cases, you use
the default that is provided by the Logix Designer application.

4. Under Module Definition, click Change to edit the settings of the module.

Module Definition x|

Series: _j'

Revision: 1 - I 1 3:

Electronic Keying: IEompatlbIe Module j
Configured By: This Controller =

Inpiut Diata: Mone Jhd
Output Data: Safety hd

Input Status: Pt. Status =

Data Format: Integer =

ak. I Cancel | Help |

a. In the Series field, choose the series letter of the output module.

b. In the Revision fields, choose the revisions numbers of the output
module.
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c. From the Electronic

Keying pull-down menu, choose the appropriate

keying method from the following options.

Choose Description

Exact Match All parameters must match or the inserted module rejects a connection to
the controller.

Compatible Module Lets an 1/0 module determine whether it can emulate the module that is
defined in the configuration that is sent from the controller.

d. From the Configured By pull-down menu, choose the method by
which this module is configured.

Choose

Description

This Controller

This selection directs the controller to configure and control the safety
outputs.
The Output Data selection is set to Safety.

External Means

This selection directs the controller to establish a safety input connection

only, and the controller does not configure the module or be able to control

the safety outputs.
The Output Data selection is set to None.

e. From the Input Data pull-down menu, choose None.

None is the only valid selection, as this module is an output-only safety

module.

f. From the Output Data pull-down menu, choose from the following:

Choose Description

Safety Automatically selected when Configured By = This controller. Results in an output

connection. When you select Safety, an output tag is created for each output point and
enables these outputs for use in the Safety Task.

[=FOINT_Guard:1.0 {acad| {..-} AB:1734_0B8S.0:0 Safety
—POINT_Guard:1:0.PtO0D ata 1} Decimal BOOL Safety
—POINT_Guard:1:0. Pt Data 1} Decimal BOOL Safety
—POINT_Guard:1:0 Pt02Data o Decimal BOOL Safety
—POINT_Guard:1:0.Pt030ata 1] Decimal BOOL Safety
—POINT_Guard:1:0.Pt04D0 ata 1] Decimal BOOL Safety
—POINT_Guard:1:0.Pt0SD ata 1] Decimal BOOL Safety
—POINT_Guard:1:0.Pt0ED ata 1] Decimal BOOL Safety
—POINT_Guard:1:0.Pt07D ata 1] Decimal BOOL Safety

None Automatically selected when Configured By = External. When you select None, it results

in aninput only connection to the module. Status is read, but no outputs are written.
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g. From the Input Status pull-down menu, choose from the following.

Choose Description

None There are no status tags, only data for the outputs.

Pt. Status There is one status tag for each output point.
—AENT_Adapter:1:1. PHO0D utputStatus o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PH01 DutputStatus o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PHOZ0utputStatus o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PHO30utputStatus o Decimal  |BOOL Safety
—AENT_Adapter: 1:1. PHO40utputStatus o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PHOS0utputStatus o Decimal  |BOOL Safety
—AENT_Adapter: 1:1. PHOBD utputStatus o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PHOFOutputStatus 1] Decimal  |BOOL Safety

Pt. Status - Readback | « There is one status tag for each output point.
« There is one data tag for the output readback.

—AENT_Adapter:1:1. PHO0D utputStatus o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PH01 DutputStatus o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PHOZ0utputStatus o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PHO30utputStatus o Decimal  |BOOL Safety
—AENT_Adapter: 1:1. PHO40utputStatus o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PHOS0utputStatus o Decimal  |BOOL Safety
—AENT_Adapter: 1:1. PHOBD utputStatus o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PHOF0utputStatus 1] Decimal  |BOOL Safety
—AENT_Adapter: 1:1.PHO0R eadback. o Decimal  |BOOL Safety
—AENT_Adapter:1:1.Pi01Readback. o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PH0ZR eadback. o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PHO3R eadback. o Decimal  |BOOL Safety
—AENT_Adapter:1:1.Pr04R eadback. o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PrO5R eadback. o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PHOER eadback. o Decimal  |BOOL Safety
—AENT_Adapter:1:1. PHO7Readback. 1] Decimal  |BOOL Safety

Combined Status -
Readback - Power

There is one data tag for output readback on each output point.

One BOOL tag represents the Output Power Status (error bit) from the input
assembly.

+ One BOOL tag represents an AND of the status bits for all output points.
(Combined Output Status). For example, if any output channel has a fault,

this bit goes 10
—AEMT_Adapter.1:|. PHO0R eadback 1] Drecimal BOOL Salety
—AEMT_Adapter.1:|. PH01Readback 1] [recimal BOOL Salety
—AEMT_Adapter.1:|. PH02Readback 1] Drecimal BOOL Salety
—AEMT_Adapter.1:|. Pi03Readback u] Drecimal BOOL Salety
—AEMT_Adapter.1:|. Pi04R eadback 1] [recimal BOOL Salety
—AEMT_Adapter.1:|. PH0SReadback 1] [recimal BOOL Salety
—AEMT_Adapter.1:|. Pr0ER eadback 1] Drecimal BOOL Salety
—AEMT_Adapter1:|. PH07Readback 1] [recimal BOOL Salety
—AEMT_Adapter:1:|. OutputPowerStatus 1] Drecimal BOOL Salety
—AEMT_Adapter:1:|. CombinedOutputStatus 1] [recimal BOOL Salety

(1) When using combined status, use explicit messaging to read individual point status for diagnostic purposes.

h. From the Data Format pull-down menu, use the default ‘Integer’

5. Click OK to return to the Module Properties dialog box.
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6. Click OK again to apply your changes.
The I/O Configuration tree displays the output module.

=55 I} Configuration
-3 1756 Backplane, 1756-410
9 [0] 1756-L625 Project2
§ [1] 1756-L5P Project2:Partner
= f [2] 1756-EN2T Bridge_Madule
- Ethernet
= 1734-AENT/4 Adapter
=3 PointIO & Slot Chassis
[ [0]1734-8EMT}a Adapter
8] [1]1734-1885}4 Input_Module
[2 utput_Module
f] 1756-EN2T Bridge_Module

Configure the Safety Digital Qutputs

To configure the safety digital outputs, follow this procedure.

1. From the Module Properties dialog box, click the Output Configuration
tab.

General] Eonnection] Safety] Module Infa Cutput Configuration |

.| Point Operation i

Point Poirt hMode
Type

_ 0 [Dual - Mot Used |

1 Mot Used |
_ 2 |Dual - Mot Lised |
_ 3 | || Mot Uszed hd|
_ 4 [Dual - Mot Used |
5 | | Mot Used |
_ 6 |Dual - Mot Lsed |
7] || Mt Used |

Output Ermor Latch Time: ‘IUDUElZ ms

Statuz:  Offline oK, | Cancel Help

2. Assign the Point Operation Type.

Choose Description

Single The output is treated as one channel.

Dual (default) | The POINT Guard I/0 module treats the outputs as a pair. It always sets them Hl or LO as a
matched pair. Safety logic must set both of these outputs ON or OFF simultaneously or the
module declares a channel fault.

3. Assign the Point Mode.

Choose Description
Not Used The output is disabled.
Safety The output point is enabled and does not perform a pulse test on the output.

Safety Pulse The output point is enabled and performs a pulse test on the output. When the output is
Test energized, the output pulses low briefly. The pulse test detects whether the output is
functioning properly.
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Add and Configure Safety
Analog Input Modules

4. In the Output Error Latch Time field, enter the time that the module
holds an error to make sure that the controller can detect it (0...65,530 ms,
in increments of 10 ms - default 1000 ms).

This action provides more accurate diagnostics. The purpose for latching
output errors is to make sure that intermittent faults that can exist only for
a few milliseconds are latched long enough for the controller to read. The
amount of time to latch the errors is based on the RPI, the safety task
watchdog, and other application-specific variables.

5. Click Apply.

To include a POINT Guard safety analog input module in the project, you add
the module to the POINT I/O chassis, configure the general properties of the

module, and configure the analog inputs as described in the following sections.

Add the Safety Analog Input Module

Follow these steps to add the POINT Guard I/O safety analog input module.

1. Right-click the POINT I/O chassis and choose New Module.

=3 1O Configuration

-89 1756 Backplane, 1756-410
4 [0] 1756-L635 ryl63S
§ [1] 1756-LSP mylL635 Partner
= § [2] 1756-ENET/B my_enet

=85 Ethernst

B 1756-ENET/B my_enet

@ 1724-5ENT /4 Enetadptr

f  Mew Maodule...

B Paste

Print 3

2. From the Select Module dialog box, select an analog input module and
click Create.

Select Module Type

Catalog | Module Discﬂvelyl Favnritasl

IEnEerEeam’J Fext For Modle Type...

Llear Filters Hide Fiters 2

1734-E4C

4 Channel Analog C t Input

= | Module: Type Category Filters I = I Module Type Vendar Filters |

Analog Allen-Bradley

O Digital O Spectium Cantrols, Inc.

O other

O safey

O Specialy

Catalog Number I Description | Wendor | Category a
1734 E2C 2 Channel Analog Current Input Lllen-Bradley Analog
1734-E2 2 Channel Analog Yoltage Input AllenBradley Analog

Anal

1734-1E45 4 Channel Curren log Gaf
1734-IEBC 8 Channel Analog Current Input Analog
1734-R2 2 Channel RTD Input Analog S
1734 1098 T Y STY. T Ty Roanadnm
4 | »
11 of 51 Module Types Found Add to Favorites
[V Close on Create Create | Close I Help |
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3. Specify the general properties of the module.
4

General I Eonnectionl Safelyl Madule \nfol Safety Input Conligurationl Input Conf\gulat\onl Alarm |

Type: 1734-IE45 4 Channel CunrentAVoltage Analog Input
Wendar: Allen-Bradley
Parent; EnetAdptr
Name: | Module Number: |1 =
Descrigtion: ;I ﬁ:ﬁEE?ElWU!k lm _I
LI 4/16/2012 Z:03:02 425 PM
Madule D efinition
Series: A Change
Revisian: 11
Electionic Keying:  Compaible Module
Configured By: Thiz Cortroller -
Input Data Safety j
Ot Cratar Mone
Process data; Status-Alarms-Fautts LI
Status: Creating aK I Cancel | Help |

a. In the Name field of the New Module dialog box, type a unique name
for the analog input module.

b. From the Module Number pull-down menu, choose a unique module
number that corresponds to the position of the module in the chassis.

c. In the Description field, type a description, if desired.

d. In the Safety Network Number field, use the default setting.

For a detailed explanation of the safety network number (SNN), see the
GuardLogix Controller Systems Safety Reference Manuals that are
listed in the Additional Resources on page 10. In most cases, you use
the default that is provided by the Logix Designer application.

The safety network number (SNN) is a unique number that identifies a
safety subnet. We suggest that all safety modules on a network have the
same SNN, to make documentation easier. During configuration, the
Logix Designer application defaults the SNN of a safety device to
match the SNN of the lowest safety node on the network.

4. To open the Module Definition dialog box, click Change.

Module Definition* ﬂ
Series: IA 'l

Revision: m lﬂ

Electronic Keying: I Compatible Module ;I
Configured By: |Thi3 Controller Jad
Inpaut Deatar Safety ad
Output Data: Safety-Tachometer -

Process data: |Status-AIarms-Faults Jad
Data Format: |Integer Jad

QK I Cancel | Help |

a. In the Series field, choose the series letter of the analog input module.

b. In the Revision fields, choose the revision number of the module.
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c. From the Electronic Keying pull-down menu, choose the appropriate
keying method for the input module.

Choose Description

Exact Match All parameters must match or the inserted module rejects a connection to the
controller.

Compatible Allows an /0 module to determine whether it can emulate the module that is

Module defined in the configuration that is sent from the controller.

d. From the Configured By pull-down menu, choose the appropriate
method by which this module is configured.

Choose Description

This Controller This selection directs the controller to configure the Inputs.

External Means This selection directs the controller to establish a safety input connection only,
and the controller does not configure the module.

e. From the Input Data pull-down menu, choose Safety.

f. From the Output Data pull-down menu, choose from the following.

Choose Description

None An output tag is not generated.

Safety-Tachometer | This option is available when the Configured By selection is This Controller. The
output tag contains data members for safety output data that is needed for
Tachometer mode. If you are using Tachometer mode, you must choose this
setting; otherwise, you are not able to configure other Tachometer parameters.

g. From the Process Data pull-down menu, choose from the following.

Choose Description
Status The input tag contains safety analog input data from the module.
Status - Alarms These tags are created for the target module:

« Safety data for individual process alarms
« Safety data for safety analog inputs from the module

Status - Alarms - Faults | These tags are created for the target module:

« Safety data for individual process alarms

« Safety data for faults

« Safety data for safety analog inputs from the module

h. From the Data Format pull-down menu, use the default ‘Integer’
Click OK to return to the Module Properties dialog box.
6. Click OK again to apply your changes.

The I/O Configuration tree displays the 1734-IE4S module.

=3 1O Configuration
-89 1756 Backplane, 1756-410
- 1 [0] 1756-L635 myLe3s
§ [1]1756-LsP mylL635 Partner
= § [2] 1756-ENET/B my_enet
=85 Ethernst
) 1796-ENET/B my_enet
=@ 1734-8ENT/4 Enetadptr
-3 PointlD 4 Slot Chassis
) [0]1734-2ENT /& Enetadptr
i [1]1734-E45/4 AnalogvodE4s
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Configure the Safety Analog Input Channel Operation

To configure the safety analog input channels, follow this procedure.

1. From the Module Properties dialog box, click the Safety Input

Conlfiguration tab.
= Module Properties: EnetAdptr:1 (1734-IE4S 1.1) =l

General| Connection | Safety | Module Info.Salely Input Configuration” | Input Configuration | Tachometer Configuration | Alarm |

Channel Operation

Channel Discrepancy
L Time )

Single B 0. 0 - 0.

Deadband | Channel Offsst|

Eadivaiert 100« | o< 0.

Input Enor Latch Time: [ 1000—

Status: Offine 0K | Concel Apply Help

2. Assign the Operation Type.

Choose Description

Single Inputs are treated as single channels. Dual-channel safety inputs can be configured as two
individual, single channels.

IMPORTANT: Use single-channel mode when you intend to use the GuardLogix safety
application instructions.

Equivalent Inputs are treated as a dual-channel equivalent pair. The channels must match within the
discrepancy time or an error is generated.

IMPORTANT If you are using a Dual-channel Analog (DCA) safety instruction in
your application program, you must configure the 1734-1E4S module
for single-channel operation. Analog input pairs are then evaluated
as pairs and compared to each other in the application logic.

3. Ifyou chose Equivalent, you must also assign a Discrepancy Time, from
0...65,530 ms in 10 ms increments.

This measurement is the amount of time the two channels can differ from
cach other (larger than the deadband value) before a discrepancy error is
declared. A discrepancy time setting of 0 ms means that the channels in a
dual configuration can be discrepant for an infinite amount of time
without a fault being declared. This setting would effectively eliminate the
usefulness of dual channel mode.

4. Configure a deadband for the paired safety analog inputs.

The deadband can be any value from 0...32767 (engineering units) in
increments of 1. When the paired input values exceed the deadband
tolerance for longer than the Discrepancy Time, a discrepancy fault
occurs.
TIP Configure a deadband value for applications that use two sensors to
measure the same variable; otherwise, spurious trips can occur.

5. If desired, configure a Channel Offset for the paired safety analog inputs.
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7.

The channel offset can be any value from -32768...32767 (engineering
units) in increments of 1. Configure an offset when differences in the
sensors nominal input signals would otherwise exceed the desired
deadband. The channel offset is applied from the second to the first
member of the channel pair, that is, from channel 1 to channel 0 or from
channel 3 to channel 2.

In the Input Error Latch Time field, enter the time that the module holds
an error to make sure that the controller can detect it (0...65,530 ms, in
increments of 10 ms - default 1000 ms).

This setting provides more accurate diagnostics. The purpose for latching
input errors is to make sure that intermittent faults that can exist only for a
few milliseconds are latched long enough for the controller to read. The
amount of time to latch the errors must be based on the RPI, the safety
task watchdog, and other application-specific variables.

Click Apply.

Configure the Safety Analog Inputs

To configure the analog input points, follow these steps.

1. From the Module Properties dialog box, click the Input Configuration tab.
= Module Properties: EnetAdptr:1 (1734-IE4S 1.1) A=l
General | Connection | Safety | Moduls Info | Safety Input Configuration Input Configuration” | T achometer Configuration | &am |
Channel | Point Mode Range Fiter | High Engineering| Low Engineering | Sensor Fower Supply
0 Satety >4 -20ma >|[1HZ = 10000 5 0 5 Modlule =
1 Satety >4 -20ma >|[1HZ = 10000 5 0 5 Moclule =
ol Satety >4 -20ma >|[1HZ = 10000 5 0 3 Moclule .
3 Mot Used | 4 - 20 ma >|[1HZ = 10000 5 Dihﬂndue hd
Status: Difine aK I Cancel | Apply I Help
2. Assign the Point Mode.
Choose Description
Not Used The input is disabled.
Safety Safety-related analog input value
Standard Standard analog input value, not being used for a safety function
If the channel operation is configured as dual-channel equivalent, when
you click Apply, channel 1 is set to the same value as channel 0 and channel
3 is set to the same value as channel 2.
3. Configure the module for current, voltage, or tachometer inputs.
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4. Configure an input filter.
A single-pole, anti-aliasing filter of 10 Hz is followed by a four-pole digital
filter. Choose from the following available corner frequencies.
e 1 Hz (recommended for Tachometer mode)
e SHz
e 10Hz
e 5S0Hz
For more information on the filter frequencies and step response, see the

technical specifications for the 1734-1E4S module on page 176 or Digital
Input Filter on page 30.

5. Assign High and Low Engineering scaling values for the inputs, if desired.

The valid range for both the High and Low Engineering settings is
-30000...30000, in increments of 1. Scaling lets the module report in
engineering units such as degrees, PSI, CFM, and percent, rather than in
raw counts.

If the channel operation is configured as dual channel equivalent, when
you click Apply, channel 1 is set to the same value as channel 0 and channel
3 is set to the same value as channel 2 if the channel operation is configured
as dual channel equivalent.

6. To indicate how each sensor is powered, set the Sensor Power Supply value
to External or Module.
TIP Set this value to Module to supply power to the sensors con