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Important User Information

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

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

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

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

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

liability for actual use based on the examples and diagrams.

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

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

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

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

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> >

Allen-Bradley, ControlFLASH, ControlLogix, FactoryTalk, Logix5000, Rockwell Automation, Rockwell Software, RSLinx, Stratix, Studio 5000, and Studio 5000 Logix Designer are trademarks of Rockwell Automation.
EtherNet/IP is a trademark of ODVA, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.



Summary of Changes

Summary of Changes

This manual contains new and updated information. Changes throughout this
revision are marked by change bars, as shown to the right of this paragraph.

New and Updated This table contains the changes made to this revision.
Information Subject Reason
1715 Redundant 1/0 System in SIL 2 Safety Applications | Updated IEC 61508 edition.
on page 233
Calculations for 17151/0 Modules on page 318 Updated calculations for 1715 1/0 modules.
PFD Calculations with 24-hour MTTR on page 319 Changed the section PFD Calculations with 10-hour MTTR
to PFD Calculations with 24-hour MTTR.
Communications Data on page 320 Added Communications Data section.
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Notes:
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Preface

Before You Begin

Preface

This manual explains how to install and configure the 1715 Redundant I/O
System. This redundant, modular system is designed to work with a
ControlLogix® Enhanced Redundancy System. This system provides fault
tolerant I/O and redundancy for use in critical process applications.

This manual is intended for the following individuals, who:

- Understand how to configure and use a ControlLogix System, and a
ControlLogix Enhanced Redundancy System

- Understand how to configure remote devices on an Ethernet/IP
network.

Before you begin using your 1715 Redundant I/O System, verify that you have
the software that is required to install and configure your system.

Required Software

This list identifies the minimum software versions that are required to use your
1715 Redundant I/O System:
o Either RSLogix™ 5000 or Studio 5000 software
o RSLogix 5000 programming software, version 20
Non-SIL 2 applications using revision 2.x of 1715 can use version 19
o RSLogix™ 5000 requires Microsoft Windows Vista; Microsoft Windows
7, 32- and 64-bit; and Microsoft Windows 2003 Server operating systems
¢ Studio 5000 environment version 21 or later
e Studio 5000 requires Microsoft Windows Vista; Microsoft Windows 7,
32- and 64-bit; and Microsoft Windows 2003 Server operating systems
o ControlFLASH™ software version 13.00.00 or later
o Adapter Add-on Profile at: Product Compatibility and Download Center
website

o I/O Modules Add-on Profile at: Product Compatibility and Download
Center website

o Add-on Instructions at: Product Compatibility and Download Center
website

20 or later for SIL 2 operations. See the latest certifications for software and
firmware at http://www.rockwellautomation.com. See the TUV website at
http://www.tuvasi.com for SIL 2 certification listings.

2 ATTENTION: ControlLogix L7 controllers are certified in RSLogix 5000 version

Rockwell Automation Publication 1715-UM001I-EN-P - March 2020 13


http://www.rockwellautomation.com/rockwellautomation/support/pcdc.page
http://www.rockwellautomation.com/rockwellautomation/support/pcdc.page
http://www.rockwellautomation.com/rockwellautomation/support/pcdc.page
http://www.rockwellautomation.com/rockwellautomation/support/pcdc.page
http://www.rockwellautomation.com/rockwellautomation/support/pcdc.page
http://www.rockwellautomation.com/rockwellautomation/support/pcdc.page
http://www.rockwellautomation.com/rockwellautomation/certification/overview.page
http://www.tuvasi.com/
http://www.rockwellautomation.com/rockwellautomation/support/pcdc.page

Preface

Additional Resources

14

These documents contain additional information that is related to products from

Rockwell Automation.

Resource

Description

1715 Redundant I/0 System Technical Specifications,
publication_1715-TD001

Provides technical specifications for components of the
1715 Redundant I/0 System.

EtherNet/IP Modules in Logix5000™ Control Systems,
publication ENET-UM001

Describes how you can use EtherNet/IP modules with your
Logix5000 controller and communicate with various
devices on the Ethernet network.

ControlLogix Enhanced Redundancy System, publication
1756-UM535

Provides design and configuration information for a
ControlLogix Redundancy System.

ControlLogix Digital I/0 Modules User Manual, publication
1756-UM058

Describes how to install, configure, and troubleshoot
ControlLogix digital /0 modules.

ControlLogix Analog I/0 Modules User Manual,
publication 1756-UM009

Describes how to install, configure, and troubleshoot
ControlLogix analog 1/0 modules.

Using ControlLogix in SIL 2 Applications Safety Reference
Manual, publication_1756-RM001

Describes the guidelines for using ControlLogix controllers
inaSIL 2 safety application.

Industrial Automation Wiring and Grounding Guidelines,
publication 1770-4.1

Provides general guidelines for installing a Rockwell
Automation industrial system.

Product Certifications website,

http://www.ab.com

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

Redundancy System Overview

The 1715 Redundant I/O System lets a ControlLogix controller communicate to
a remote, redundant I/O chassis by using EtherNet/IP. The 1715 Redundant
I/0O system provides fault tolerance and redundancy for critical processes by
using a redundant adapter pair and multiple I/O modules that have diagnostics
and are easily replaceable.

The modular architecture lets you build and adapt a system to suit the specific
needs of an installation. The architecture lets you choose from different levels of
adapter and I/O fault protection.

The 1715 Redundant I/O System consists of a two-slot adapter base unit that
houses a redundant adapter pair. The adapter base unit is connected to up to
eight I/O base units, which can hold up to 24 I/O modules (three I/O modules
per I/O base unit) when connected together. The I/O modules can be
configured in any combination of simplex or duplex pairs, depending on the
mode of operation needed. The I/O base units can be connected directly to the
adapter base unit and other I/O base units, or through expansion cables.

The 1715 Redundant I/O System is a modular system in which the adapter and
I/0O base units snap together by using mating connectors and retaining clips to
form the backplane. One module in a duplex pair can be removed and replaced
without system interruption. The base units, via termination assemblies, provide
the interconnections for power, adapter, and I/O data. Once connected, the base
units form the single mechanical assembly or backplane.

Redundant 1715 Adapters

The redundant, partnered adapters monitor inputs/outputs and diagnostics for
the I/O in the remote chassis. If a fault occurs in one of the redundant adapters,
an IP address switchover occurs and I/O monitoring and communication to the
ControlLogix System continues without interruption. This switchover is
transparent to the user. Status indicators and status information available to the
ControlLogix application enables you to determine the status of each

1715-AENTR adapter.
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System Architecture
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1715 1/0 Modules

Both digital and analog I/O modules are available for use in this system,
depending on your needs. I/O modules can be used singly or in pairs, providing
configuration in either Simplex or Duplex modes.

Table 1 lists the 1715 modules that can be used in this system.

Table 1- Modules Available for the 1715 Redundant 1/0 System

Cat. No. Description

1715-AENTR x 2 A pair of Ethernet adapters
1715-1B16D A 16-channel digital input module
1715-0B8DE An 8-channel digital output module
1715-IF16 A 16-channel analog input module
1715-0F8| An 8-channel analog output module

1715 1/0 Modules in SIL 2 Applications

With the inclusion of diagnostics for the CIP messaging channel, the 1715
Redundant I/O system can be used for SIL 2 safety applications. For information
about SIL 2 safety applications, see Chapter 7 and Chapter 8.

The 1715 Redundant I/O System operates with a pair of 1715-AENTR
adapters.

When designing your control system by using the 1715 Redundant I/O System,
you can use digital and analog I/O modules in one of these ways:

e One I/O module in Simplex mode
e One I/O module with the option to add a second module

o A pair of I/O modules that work in Duplex mode

You must decide the layout of your I/O before building your system, but you can
add more I/O at any time.

The use of termination assemblies communicates the I/O mode of operation you
choose (Simplex or Duplex) to your system through the backplane (the adapter
and I/O base units).

Termination Assemblies

The termination assembly (TA) matches your software configuration for simplex
or duplex. Attached to an I/O base, the TA can start in any slot and can span
multiple connected bases. When modules are used in Duplex mode, one module
can be absent and the system still runs.
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Base Unit Structure

The adapter base unit is always the leftmost base unit in the connection chain.
The total length of the base unit connection chain, including all expansion cables
cannot exceed 10 m (32.81 ft).

An adapter always occupies slot 0 or 1.

An adapter base unit can support up to 8 I/O base units (up to 24 I/O modules).

1715-AENTR Adapters

The leftmost adapter position, or slot, is 0. The rightmost adapter slot is 1. One
redundant adapter pair always occupies slots 0 and 1 of the system. ‘A’ designates
the primary adapter partner and ‘B’ designates the secondary adapter partner of
the redundant adapter pair. This system is designed to run with two adapters. It
can run with one adapter for a limited time while replacing a damaged module,
but ideally, needs both adapters running simultaneously.

IMPORTANT  Thereis no method for configuring a system to use only one 1715-AENTR
adapter. If you use only one 1715-AENTR adapter, the unused module
generates errors.

A’partner’ adapter can be installed or removed for replacement, while the
1715 Redundant 1/0 System is operational. The ‘partner’ adapter can be
identified by the Network Status Light Emitting Diode (LED) flashing green.
During replacement of the module, there is a one-time, up to a maximum 500
ms, delay to the system.

1/0 Modules

I/0 module slots are numbered from 2...25, based on distance from the adapter
base unit. If duplex I/O module pairs are used, the two modules of the pair must
be in adjacent slots. The left, lower slot number is considered the slot number and
address for the pair. Any combination of simplex modules and duplex pairs can be
used in one or more connected I/O base units.

IMPORTANT  A’partner'l/0 module can be installed or removed while the 1715 Redundant
I/0 System is operational, without impact to the rest of the system.
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Module Positioning in the 1715 Redundant 1/0 System

There are 26 total slot positions in the system numbered from 0...25. The first
two positions always contain the redundant adapter pair, in slots 0 and 1. The
remaining positions begin numbering at slot 2 and contain the I/O modules,
ending at slot position number 25. Any combination of simplex or duplex I/O
module pairs can be used in the I/O base units. See Table 2 for a sample of what a
system could look like.

Expansion cables can be used to connect base units, as shown in Figure 1 on

page 19.

TIP The sample system configuration in Example 1 does not match the system
layout that is displayed in Example 2. Example 1and Example 2 are different
examples of possible configurations you can have for your system.

Table 2 - Example 1- A Sample System Configuration

System Slot Number Base Unit Type Module Position/Slot Number by Base | Module Designation
Unit Type
0 Adapter 0 Adapter A
1 Adapter 1 Adapter B
2 1/0 071 First /0 base unit Module A of first duplex pair
3 1/0 02 Module B of first duplex pair
4 1/0 03 Module A of second duplex pair
5 1/0 04 Second I/0 base unit Module B of second duplex pair
6 1/0 05 First simplex module
7 1/0 06 Module A of third duplex pair
8 1/0 07 Third 1/0 base unit Module B of third duplex pair
9 1/0 08 Second simplex module
10 1/0 09 Third simplex module
11...25 1/0 10...24 Fourth. . .eighth 1/0 base unit Any combination of simplex/duplex pair modules
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Figure 1 - Example 2 - A Sample System Layout
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Layout the Hardware
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1756 ControlLogix
Primary Chassis

This section discusses how to lay out the hardware for the system by topology.
System Context

The redundant I/O subsystem must be connected to one ControlLogix
redundancy system, or any Logix system that supports I/O via the
EtherNet/IP™ network. The topologies that the 1756-EN2T or 1756-EN2TR
modules support, DLR (Ring) or Star, establish all connections via the Ethernet
network.

For more information about DLR topologies, see the EtherNet/IP Embedded
Switch Technology Application Guide, publication ENET-AP00S.

Figure 2 - 1715 Redundant I/0 System DLR (Ring) Topology Attached to a 1756 ControlLogix
Enhanced Redundancy System
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Figure 3 - 1715 Redundant I/0 System Star Topology Attached to a 1756 ControlLogix Enhanced
Redundancy System
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To prevent ground loops caused by shielded cables, RJ45 shields on the ethernet
ports on the 1715 adapter base unit are connected to earth through a parallel
resistance / capacitance circuit arrangement as shown in Figure 4 below:

Figure 4 - Shield Temination Arrangement to ﬂ)revent Ground Loops

RJ 45
_ Shield
Resistor
— § Transient
Capacitor Protection
7 Device

S

This complies with the shield grounding guidance given in The CIP Networks
Library, Volume 2, Edition 1.21, section 8-9.4.3. ©ODVA, Inc. 2016.

For more information regarding ODVA, visit www.odva.org.
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SENSORS

I/P

Simplex Architecture

Simplex I/O modules fail-safe on the first detected module fault. The process
under control shuts down when the fault is detected.

This configuration is suitable for high and low demand module applications.

Figure 5 - Simplex Architecture - Input and Output
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Duplex Architecture

An example configuration of dual input modules and adapters, and an output
module is shown in Figure 6. A redundant input or redundant output module
provides fault tolerance for module failures. The duplex arrangement can be used
for low demand and high demand applications.

Figure 6 - Duplex Architecture Duplex Inputs, Simplex Output

> I/P > ADAPTER > o/pP NG
/P ADAPTER
>
e
oc
o
=
'_
w
=2
o
V)]
CLX

24 Rockwell Automation Publication 1715-UM001I-EN-P - March 2020



Redundancy System Overview ~ Chapter 1
Figure 7 - Duplex Architecture Inputs and Outputs
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/P

I/P

I/P

Mixed Architecture

There can be a mixture of architectures within one system. Figure 8 shows
simplex and dual I/O configurations with dual processors.

Figure 8 - Mixed Architecture
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Bus Diagram

A detailed drawing of the backplane is shown Figure 9.

Figure 9 - Bus Diagram of 1715 Redundant I/0 System
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Switchover Considerations
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Each 1715 Redundant I/O System uses one IP address as the primary IP address
for all communication on the EtherNet/IP network. The redundant adapter pair
consists of two active modules, a primary adapter and its partner, a secondary
module. For this document, the primary module is referred to as module ‘A’ and
the secondary module is referred to as module ‘B’

On power-up, the adapter in the leftmost slot is considered the primary module
(when two adapters are present) because it uses the primary IP address, and
because it is the module responsible for receiving/transmitting to ControlLogix
controller on the EtherNet/IP network.

The module in the rightmost slot is considered the secondary module partner
and uses the primary IP address +1. For example, if the primary module in the
leftmost slot has an IP address of ‘N, then the secondary module in the rightmost
slot, has an IP address of ‘N+1.

Both modules are always active and are responsible for monitoring all inputs and
outputs, monitoring diagnostics in the system, and reading and writing data
from/to I/O simultaneously. When the primary module receives a write, it
notifies the secondary module of the data to write and which module to write it
to. At a synchronized point in time, both adapters physically write to the I/O.

The adapters negotiate which module is primary, depending on the status of the
system. If the primary module is unable to perform its role, for example, if a fault
occurs in the primary module, then the secondary module becomes the new
primary, assuming the IP address of the primary module, taking over the role of
communication. The primary module is the only module of the pair that
produces data on the EtherNet/IP network.

If there is a fault, the IP address swapping between the primary module and the
secondary module takes no longer than 20 ms from the time of the initiating
fault. The secondary module is the new primary and handles all communication.
(Depending on the structure of your Ethernet configuration, this time can be
impacted.)

This IP address swap is transparent to the user. You can detect which module the
primary module is by examining the Network status indicator near the top of
each adapter. On the primary adapter, the Network status indicator is solid green;
on the secondary adapter, the Network status indicator flashes green.

Once a swap occurs, the ‘new’ primary module remains the primary unless there
is a good reason to swap over again. If the B module becomes the primary module
because you must replace the A module, that is not enough cause to swap IP
addresses back again. Module B remains as the primary module.
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Obtaining a New IP Address

The IP address of the primary module is stored in the adapter base unit through

interaction with the TCP/IP object. If a stored primary IP address is available,

the adapter uses that address. If a stored primary IP address is not available, then

the adapter uses BOOTP/DHCP to obtain an IP address.

The adapter transmits DHCP requests, but is able to processa BOOTP/DHCP

response from either a DHCP or BOOTP server. If the BOOTP/DHCP
request is unsuccessful, the secondary adapter (that is, Module B), attempts to
obtain the IP address of the primary module through BOOTP/DHCP.

The adapters continue to attempt BOOTP/DHCP configuration until an IP
address is obtained, alternating between adapters A and B. Once an adapter has
obtained the IP address, the secondary module can use that IP address + 1.

Once an adapter has a primary IP address, it confirms that it does not have a
duplicate IP address. See EtherNet/IP Modules in Logix5000 Control Systems,
publication ENET-UMO001. The Network Status indicator displays duplicated
IP addresses by showing solid RED.

For additional information about assigning an IP address for the first time, see

Chapter 2, Assign an IP Address on page 123.
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Ethernet Topology

The 1715 Redundant I/O System supports DLR (Ring) and Star Topologies.

For a DLR (Ring) Topology, the Ethernet ports of the adapters are configured
with the outward-facing ports (Port 1 of Module A and Port 2 of Module B)
operating as a 2-port switch. Port 2 of Module A and Port 1 of Module B are
chained together.

Figure 10 - DLR (Ring) Ethernet Topology
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For a STAR Topology, the Ethernet ports of the adapters are configured with the
leftmost ports (Port 1 of Module A and Port 1of Module B) operating as a 2-port
switch. The rightmost ports on each adapter are left unused.

Figure 11 - STAR Ethernet Topology

“‘<
I Module B
Port 1

Port 2

\@/ \@/ 45240
—

For Ethernet considerations, see EtherNet/IP Modules in Logix5000™ Control
Systems, publication ENET-UMO001, and ControlLogix Enhanced Redundancy
System, publication 1756-UM535.

Communication on the EtherNet/IP Network

Communication to a simplex module is addressed to the slot number for that
module. CIP communication to modules in a duplex configuration (including
the adapters) is addressed to the lowest slot number for the module pair.

The adapters respond with CIP errors for attempts to communicate to an I/O
module of a type that is not the same as the physically installed module.

The termination assembly type (simplex/duplex) determines the CIP messages
for corresponding CIP objects that the adapter processes for each I/O module.
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System Performance

This section discusses connections and RPI settings for the 1715 Redundant I/O
System.

Input / Qutput Traffic Prioritization

Note: In order to respect its IO schedule, the 1715 privileges class 1 (I0)
traffic over class 3 traffic.

Connections

The adapter has one required connection and does not support a rack
connection.

Each I/0O module has one required connection (simplex or duplex).

For example, the system in Figure 12 has five I/O modules. Four are duplex and
one is simplex. They are all configured for data connection.

Figure 12 - Duplex and Simplex Connections

- ) 1715-AENTR/A RemoteScn
-3 1715Redundant

.8
. f [2]11715-1B16D/A Digln2
. [4]11715-0B8DE/A DigQOutd
. B [6]1715-IF16/A AnlglnG
B [8]1715-OF8I/A AnlgOutd
. [ [10]1715-F16/A Anglln10_Simplex

The example in Figure 12 shows six connections; one for each entry in the
configuration.

Table 3 - RSLogix 5000 or Studio 5000 Logix Designer Configuration

Connection Module Duplex/Simplex Module Description
1 1715-AENTR Duplex Ethernet Adapter
1 1715-1B16D Duplex 16-point Digital Input
1 1715-0B8DE Duplex 8-point Diagnostic Digital Output
1 1715-1F16 Duplex 16-point Analog Input
1 1715-0F8I Duplex 8-point Analog Digital Input
1 1715-1F16 Simplex 16-point Analog Input
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The digital module connections use change-of state-triggers, and the adapter and
analog module connections use cyclic triggers.

RPI

The RPI you set specifies the maximum amount of time between data updates.
The 1715 modules support an RPI range of 60...750 ms.

(at. No. Minimum RPI Maximum RPI Default RPI

1715-AENTR 60 ms 750 ms 180 ms

1715-1B16D 60 ms

1715-0B8DE 60 ms

1715-IF16 120 ms

1715-0F8| 120 ms
Connection and Data Format
The adapter and I/O modules each support one data connection for input/
output data. Listen Only connections are not supported.

Timestamping A timestamp is the time an event occurred. It is recorded by the 1715 system and

passed to ControlLogix. Timestamp resolution is in s, but 1715 is accurate to

10 ms typical.
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Notes:
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This chapter explains how to build the 1715 Redundant I/O System. These
installation instructions include how to build the backplane by connecting the
adapter and I/O base units and mounting them on DIN rails within a cabinet,
how to install and wire the termination assemblies, how to mount the adapter
and the I/O modules onto the system, and how to use expansion cables to allow
for additional space requirements for the system within an enclosure.
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Environment and Enclosure

A\

ATTENTION: This equipment is intended for use in a Pollution Degree 2 industrial environment, in overvoltage Category Il
applications (as defined in [EC 60664-1), 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. 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 additional
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 additional installation requirements
«»  NEMA Standard 250 and IEC 60529, as applicable, for explanations of the degrees of protection provided by enclosures

Prevent Electrostatic Discharge

>

ATTENTION: This equipment is sensitive to electrostatic discharge, which can cause internal damage and affect normal
operation. Follow these guidelines 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.

ATTENTION: Do not insert or remove a module, base unit or termination assembly while power is applied. Interruption of
the backplane can result in unintentional operation or machine motion.

ATTENTION: For UL approved installations, the 1715-0B8DE output power source must be isolating, wired with a minimum
of 0.75 mm? (18 AWG) wire and fused with a rating of 32V DC min/5 A max.

ATTENTION: Do not wire more than 1 conductor on any single terminal.

> B BB

ATTENTION: This equipment is not resistant to sunlight or other sources of UV radiation.

36
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European Hazardous Location Approval

The following applies when the product bears the Ex Marking.
This equipment is intended for use in potentially explosive atmospheres as defined by European Union Directive 94/9/EC and has been found to
comply with the Essential Health and Safety Requirements relating to the design and construction of Category 3 equipment intended for use in
Zone 2 potentially explosive atmospheres, given in Annex Il to this Directive.
Compliance with the Essential Health and Safety Requirements has been assured by compliance with EN 60079-15 and EN 60079-0.
ATEX/IECEx Certification:

Certificate number: DEMKO 11 ATEX 7928686X

@ 13G Ex nA 11CT4 Ge

Certificate number: IECEx UL 15.0032X

ExnAIICT4 Gc

The ambient temperature range is -25. . .+60 °C (-13...+140 °F) for all models.

Essential Health and Safety Requirements:

Met by compliance with the standards EN 60079-0: 2012 4 A11:2013, EN 60079-15: 2010 and |EC 60079-0: Edition 6, IEC 60079-15: Edition 4.
Special Conditions for Safe Use:

+ Al models: the ambient temperature range is -25 ... +60 °C(-13...+140 °F)

« Subject devices are to be installed in an ATEX/IECEx Certified, IP54, tool accessible enclosure that has been evaluated to the requirements of
EN 60079-0: 2012 + A11:2013, EN 60079-15: 2010 and IEC 60079-0: Edition 6, IEC 60079-15: Edition 4. Enclosure is to be marked with the
following: "Warning - Do not open when energized". After installation of subject devices into the enclosure, access to termination
compartments shall be dimensioned so that conductors can be readily connected. Grounding conductor should have a minimum cross
sectional area of 3.31 mm? (12 AWG).

+  Subject devices are for use in an area of not more than pollution degree 2 in accordance with IEC 60664-1.
«  Subject devices are to use conductors with a minimum conductor temperature rating of 85 °C (185 °F).
« Subject devices are to be installed in the vertical orientation only.

WARNING:
A »  This equipment shall be mounted in an ATEX-certified enclosure with a minimum ingress protection rating of at least IP54
(as defined in IEC60529) and used in an environment of not more than Pollution Degree 2 (as defined in [EC 60664-1) when
applied in Zone 2 environments. The enclosure must have a tool-removable cover or door.

»  This equipment shall be used within its specified ratings defined by Rockwell Automation.

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

« This equipment must be used only with ATEX certified Rockwell Automation Termination Assemblies.

« 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.

+  Enclosure must be marked with the following: ‘Warning - Do not open when energized. After installation of equipment
into the enclosure, access to termination compartments shall be dimensioned so that conductors can be readily connected.

For more information, refer to

o 1715 Series Redundant I/O System - ATEX certificate,
publication 1715-CT002.

o 1715 Series Redundant I/O System - IECEx certificate,
publication 1715-CT001.
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Multi-point Network Communication Connections

WARNING: If you connect or disconnect the communication cable with power applied to this module or any device on the
network, an electrical arc can occur. This could cause an explosion in hazardous location installations.

Be sure that power is removed or the area is nonhazardous before proceeding.

Field-side Power

WARNING: If you connect or disconnect wiring while the field-wire power is on, an electrical arc can occur. This could cause
an explosion in hazardous location installations. Be sure that power is removed or the area is nonhazardous before
proceeding.

Removal and Insertion Under Power (RIUP) Fuses

WARNING: If you insert or remove a base unit or termination assembly while power is applied, an electrical arc can occur.
This could cause an explosion in hazardous location installations.

Be sure that power is removed before proceeding.

>B B (P

WARNING: Do not remove or replace fuses when energized. This could cause an explosion in hazardous location
installations.

Be sure that power is removed or the area is nonhazardous before proceeding.

38
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North American Hazardous Location Approval

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

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

Products marked ‘CL1, DIV 2, GP A, B, C, D" are suitable for use in Class |
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) 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 I, DIV 2, GP A, B, C, D’ ne conviennent qu'a
une utilisation en environnements de Classe | Division 2 Groupes A,
B, C, 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
systéme. 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.

« If 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
['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 l'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
(lasse |, Division 2.

« S'assurer que I'environnement est
classé non dangereux avant de
changer les piles.
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Before You Begin This section lists important information that you must consider before starting to
build your 1715 Redundant I/O System:

o Review the parts list and identify the system components.

o Review the power requirements for the system and for field devices.
o Review design considerations for heating and cooling.

e Specify an enclosure.

o Install the necessary software.

Ensure that Warranty is Not Compromised

ATTENTION: Failing to install retaining clips and properly secure the

A Terminal Assembly (TA) can lead to connector / pin damage on the modules
and the 1715-A310. Failure to comply with this Attention Notice will render
the Warranty void and the equipment will not be covered.

Graphical Representation

IMPORTANT  Throughout this manual, some graphics do not depict the actual hardware as
required. These graphics are for representational purposes only and do not
necessarily reflect the actual component layout of your system.

Parts List

These parts are available to build a 1715 Redundant I/O System. Their

description and catalog part numbers are as follows.

Table 4 - Parts Table

Cat. No. Description

1715-AENTR Adapter

1715-1B16D 16-channel digital input module
1715-0B8DE 8-channel digital output module

1715-IF16 16-channel analog input module

1715-0F8| 8-channel analog output module

1715-A2A 2-slot adapter base unit

1715-A310 3-slot 1/0 base unit

1715-TASIB16D Termination assembly - digital input simplex
1715-TADIB16D Termination assembly - digital input duplex
1715-TASOB8DE Termination assembly - digital output simplex
1715-TADOB8DE Termination assembly - digital output duplex
1715-TASIF16 Termination assembly - analog input simplex
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Table 4 - Parts Table

(at. No. Description

1715-TADIF16 Termination assembly - analog input duplex
1715-TASOF8 Termination assembly - analog output simplex
1715-TADOF8 Termination assembly - analog output duplex
1715-N2T Tall slot filler cover

1715-N2S Short slot filler cover

1715-Q2 Expansion cable-2m

Rockwell Automation Publication 1715-UM001I-EN-P - March 2020
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Required Tools

The installation and maintenance of the 1715 Redundant I/O System requires
these tools:

o Screwdriver, 0.8 x 9.0 mm (1/25 x 3/8 in.), for module clamp screws and
slot filler covers

o Torque screwdriver, 0.6 x 3.0 mm (1/40 x 1/8 in.), for DC power wiring
terminals

o Torque screwdriver, 0.4 x 2.0 mm (1/64 x 5/64 in.), for field wiring

terminals
o Two open-end wrenches, 10 mm (0.39 in.), for ground stud nuts
e A25mm (0.10 in.) Allen wrench

Spacing Requirements

You must consider spacing requirements before mounting your system.

IMPORTANT  Make sure that you meet the minimum spacing requirements shown.

Allow 15.3...20 cm (6.0. . .8.0 in.) between chassis and a heat source, and
chassis and cabinet, and allow 5.1 cm (2.0 in.) between wireway and top or
bottom of chassis.

Dimensions are in cm (in.).

Figure 13 - Cabinet

10.2(4.0) 10.2 (4.0)
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IMPORTANT  Wheninstalling the system in a chassis, note that chassis are intended to be
mounted horizontally only. Install the modules in the chassis in a vertical
orientation only.
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System Hardware
Components

The 1715 Redundant I/O System is a remote redundant I/O system that was
developed to communicate with a Logix controller in a ControlLogix enhanced
redundant system by using the EtherNet/IP network and includes these
components:

A pair of 1715-AENTR adapters serves as a ‘proxy’ for all EtherNet/IP
messages to and from redundant I/O modules.

1715 digital and analog I/O modules.

A 1715-A2A dual redundant I/O adapter base unit connects to a
1715-A310 I/O module base unit to form the backplane for the system.

Termination assemblies are available in Simplex and Duplex configuration.
They mount onto the 1715-A310 I/O module base unit, and connect the
I/O modules to the I/O wiring.

Each 1715-A310 I/O base unit holds up to three I/O modules. Up to
24 1/0 modules can be added to the system.

The system is built on DIN rails within a cabinet enclosure.

1715-C2 expansion cables can be used to allow for space restrictions of the
system within the cabinet.

IMPORTANT  Conformal coating is standard on all 1715 modules.
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The general system layout for the 1715 Redundant I/O System consists of the
following hardware components.

1715-AENTR Adapter Redundant Pair

The 1715 adapter communicates via the EtherNet/IP network to a 1756
ControlLogix controller, which conveys system I/O data.

Figure 14 - 1715-AENTR Adapter

1715-AENTR Redundant

ADAPTER Adapter Pair
1715-AENTR
Allen-Bradley
/.\ o oty
Module Status . . A @)
Redundancy Status Redun : Redundan o
Network Status . Nrwacksxalus Y Nc::ksla\us :
Rack Status | @ E H
°
[ 4 H .
. Ethernet 1 | @ Ethernet 1 | @
Ethernet 2 | @ Ethemet 2 | @
: S\ B\
Ethernet 1 .
Reset ¢
Ethernet 2 [ ) @ - @
\/ \/
N ® N ©
NN
Reset @
~@——— Donotopen this module door, or plug or
\/ insert anything into the port.

@ 32096 M

IMPORTANT Do not open this module door, or plug or insert anything into the port behind
the module door unless instructed to do so by technical support.
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1715-1B16D 16-channel Digital Input

Module

T SN
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32092 M

1715 Digital and Analog I/0 Modules

Your system can be configured with any combination of I/O modules, and in
either Simplex or Duplex mode. These I/O modules can be included in your

system:

Figure 15 - 1715 Digital and Analog 1/0 Modules

1715-0B8DE 8-channel Digital

Output Module

N

DIGITAL OUTPUT
1715-OB8DE
Allen-Bradley
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Run
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1715-IB16D 16-channel digital input module
1715-OB8DE 8-channel digital output module
1715-IF16 16-channel analog input module
1715-OF8I 8-channel analog output module

1715-IF16 16-channel Analog Input

32091M

Module

N
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1715-OF8l
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Channel 07
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(00000000 g eeeeeces see)

1715-0F8I8 8-channel Analog Output
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1715-A2A Adapter Base Unit

The adapter base unit holds a pair of adapters.

32060 M

Adapter Base Unit Fuses
The 1715-A2A adapter base unit contains four fuses.
To replace the fuses, follow this procedure.

1. Lift the door to access the fuses.

The fuses are labeled from F1...F4, from left to right. The replacement fuse
part number is Littelfuse 0154004.DRT.
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2. With a pair of small long-nosed pliers, remove and replace the blown fuse.

Lift door to access fuses

= A®)__\_—
©

Fuses E=ilg) Q=

12345[12345[12345[12345

> ERRERRRRRR ARRRR RARAR

=l | =l |

o} o

32060M

Use replacement fuse 4 A slow blow fuses in OMNI-BLOK
holders manufactured by Littelfuse. Remove and replace
with a pair of long-nosed pliers.

Figure 16 - Power Routing of Adapter Base Unit Fuses

Adapter Base

J24

/O Bus

=
B

J17 J19

Adapter A
Adapter B

Fuses F1 and F3 have independent tags under the 1715-AENTR module

status flags. For example, in Figure 17, F3 is blown or adapter power is
missing to the PWR-2 connector.

48 Rockwell Automation Publication 1715-UM001I-EN-P - March 2020



Installation Instructions ~ Chapter2

Figure 17 - Fuse Tags

=I-AENTR_1715:5 {0
EB-AENTFIJ 715:5 Fault 2#0000_0000_0000_0000_0000_0000_0000_0000
—AENTR_1715:5 ModAF ault 0
—AENTR_1715:5 ModBF ault 0
—AENTR 1715:5 Power!Faul 0
[-AENTR_1715:5 Power2F aul 1

The F2 and F4 fusing faults of the 1715 I/O modules cannot be pinpointed. All
healthy I/O module status indicators showing solid red indicates a blown F2 or
F4 fuse.

The adapter tags indicate each individual I/O module tag, Mod AFault and
ModBFault, as shown in Figure 18.

Figure 18 - Adapter Tags Indicate Faults

| Name =2|& [ Data Type Value «
|=-2ENTR_1715:21 4B:1715_A08_Duplex:0 G
[+-AENTR_1715:2:1 Fault DINT 2#0000_0000_0000_000. ..
[+-AENTR_1715:2:1.Ch _AB:1715_A0_ChDuplex_Stuc::0[8] [l
—AENTR_1715:2:. Mod&Fault BOOL 1
—AENTR_1715:2:. ModBFault BOOL 1
—AENTR_1715:2:1. GroupF ault BOOL 1]
—AENTR_1715:2:| ModaGroupF ault BOOL 0
—AENTR_1715:2:| ModB GroupF ault BOOL 0
[=-AENTR_1715:20 AB:1715_A0S:0:0 el
[+-AENTR_1715:2:0.Ch AB:1715_40_Simplex_Struc: 0:0(8] floach)
[+-AENTR_1715:4:.C AB:1715_DI_Diag16:C:0 floaoll
| |SIAENTR 17154 4B:1715_DI16_Diag_Duplex1:0 Toao!
[+ AENTR_1715:4:1 Fault DINT 2#0000_0000_0000_000. ..

il AENTR_1715:4:1.Data INT #0000 000000000000
—AENTR_1715:4:1 ModAF ault BOOL L
—AENTR_1715:4:. ModBFault BOOL 1
—AENTR_1715:4:1. GroupF ault BOOL ]
—AENTR_1715:4:|. ModaGroupF ault BOOL 0
—AENTR_1715:4: ModBGroupF ault BOOL 0

| [HAENTR_1715:4:| PtFault INT 2¢0000_0000_0000_0000

IMPORTANT  Afterany fuse replacement or power-related issue on PWR-1/PWR-2, the Reset
button on the 1715-AENTR must be pressed to clear the fault and reset the
status indicator back to solid green.
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1715-A310 /0 Base Unit

The I/O base unit holds up to three I/O modules.

32059 M
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Table 5 - 1/0 Termination Assembly Descriptions

1/0 Termination Assemblies

I/O termination assemblies are inserted into the I/O base units. There are eight
types of termination assemblies (two for each module) depending on the
architecture of your system and the I/O modules you are going to use.

1/0 Module Termination Assembly Cat. No. Termination Assembly Description
1715-1B16D 1715-TASIB16D Digital input simplex
1715-TADIB16D Digital input duplex
1715-0B8DE 1715-TASOB8DE Digital output simplex
1715-TADOB8DE Digital output duplex
1715-IF16 1715-TASIF16 Analog input simplex
1715-TADIF16 Analog input duplex
1715-0F8l 1715-TASOF8 Analog output simplex
1715-TADOF8 Analog output duplex

Digital Input Termination Assemblies

Digital input termination assemblies support these features:

o 16-channel simplex TA provides termination for 16 digital input channels

o Industry-standard field device connections at terminal blocks

o 24V DC digital input channels with a load of 5.11 ka per input channel

o Individually fused channels with over voltage input protection

There are two types of digital input termination assemblies:

o A 1715-TASIB16D, 16-channel simplex TA that provides termination for
16 digital input channels and mates with one 1715-IB16D digital input

module

o A 1715-TADIB16D, 16-channel duplex TA that provides termination for
16 digital input channels and mates with up to two 1715-IB16D digital

input modules
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Figure 19 - 1715-TASIB16D and 1715-TADIB16D Digital Input Termination Assemblies

1715-TADIB16D
Digital Input Duplex
Termination Assembly
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_— Fuse Cover ]
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Fuse Type: Littelfuse No. 396/TE5 50 mA Timelag Fuse; UL 248-14, 125V, T Leadfree for Digital Input Termination Assemblies. Remove and replace fuses with a pair of
long-nosed pliers.

52

The simplex termination assembly routes the input signals to one input module.
In duplex arrangements, the input signals are routed to two parallel modules.

See page 92 for detailed wiring instructions.
g
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Digital Output Termination Assemblies
Digital output termination assemblies support these features:

o Provide connections for eight output channels

o Industry-standard field device connectors

e 24V DC operation

o Provide a fused field voltage supply to the module

There are two types of digital output termination assemblies:

o A 1715-TASOBSDE digital output, 24V DC, 8-channel, simplex TA that
provides termination for 8 digital output channels and mates with one

1715-OB8DE digital output module

o A 1715-TADOBSDE digital output, 24V DC 8-channel duplex TA that
provides fault tolerant operation for 8 digital output channels and mates
with redundant 1715-OB8DE digital output modules

Figure 20 - 1715-TASOB8DE and 1715-TADOB8DE Digital Output Termination Assemblies

1715-TASOB3DE 1715-TADOB8DE
Digital Output Simplex Digital Output Duplex
Termination Assembly Termination Assembly
Field Connections Entry This Side Field Connections This Side
NN NN NN VY
SN NSNS [ SR R
CHO CH1| CH2 CH3||CH4 CH5 |[CH6 CH7
I _ 1 Ak _1 _IfF T | TB1 TB2 TB3 TB4
TB1 TB2 TB3 TB4 ' | YV—7- |
st FH1 FH2
loAfpe _L—f0—0] 107
10AF T T | ——M8—

&/
-4
@ Coding Pegs

Q

:

g0

N

/ 32093 MTA 32121M
WON O, :

Fuse type: Littelfuse Type 451 Omni-Block 10 A, 125V very fast acting fuse. Surface Mount Fuse Block 154 010 for Digital Ouptut Termination Assemblies. Use a pair of
long-nosed pliers for fuse removal and replacement.

i
z

O

See page 98 for detailed wiring instructions.
g
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Analog Input Termination Assemblies

Analog input termination assemblies support these features:

16 input channels for a simplex/duplex configuration
Industry-standard field device connections at the terminal blocks

Analog input channels with a high reliability 120 @ precision resistor
termination per input channel

Individually fused channels with over voltage input protection

There are two types of analog input termination assemblies:

o A 1715-TASIF16, 16-channel simplex TA that provides termination for
16 single-ended analog input channels and mates with one 1715-1F16

16-channel analog input module. There is no channel isolation.

o A 1715-TADIF16, 16-channel duplex TA that provides termination for 16
isolated analog input channels and mates with up to two 1715-1F16

16-channel analog input modules. The channels are isolated.

Figure 21 - 1715-TASIF16 and 1715-TADIF16 Analog Input Termination Assemblies
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Fuse Type: Littelfuse No. 396/TES 50 mA Timelag Fuse; UL 248-14, 125V, T Leadfree for Analog Input Termination Assemblies. Use a pair of long-nosed pliers for

fuse removal and replacement.
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See page 108 for detailed wiring instructions.
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Analog Output Termination Assemblies

Analog output termination assemblies support these features:
o Eight output channels for a simplex/duplex configuration
o Industry-standard field device connections at the terminal blocks
e Analog output channels provide 4...20 mA DC for external field devices

o Duplex termination assembly provides increased fault tolerance for output
channels

There are two types of analog output termination assemblies:

o A 1715-TASOFS, 8-channel simplex TA that provides termination for 8
single-ended analog output channels and mates with one 1715-OF8I
8 -channel analog output module

o A 1715-TADOFS, 8-channel duplex termination assembly provides fault
tolerant operation for 8 analog output channels through inter-module
communication and by routing the output source current from two
modules to the same field device

IMPORTANT  The dual termination assembly does this by supporting inter-module
communication for current sync operation and by routing the channel outputs
from two 8-channel analog output modules in parallel to 8 field devices.
Therefore, each field device receives a current source from a channel on each of
two modules. So if one module fails, or one or more channels fail on a module,
the outputs from the second module continues to supply the field devices.

Figure 22 - 1715-TASOF8 and 1715-TADOF8 Analog Output Termination Assemblies
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1715-C2 Expansion Cable

A 2 m (6.56 ft) expansion cable is available to connect I/O modules to field
devices, and to allow for space restrictions within the enclosure of the system.

IMPORTANT - 1715-C2 cables must be secured when installed; use the provided screws to
secure the cable.

o 1715-C2 cables are rated 30V/9.6 A.

Ferrite

SCSI-3 Cable /

Cable socket assembly Cable plug assembly 32086 M

1715-N2T and 1715-N2S Slot Filler Covers

Slot filler covers are available in two sizes to cover empty slots in your system. Use
the tall cover (catalog number 1715-N2T') when no termination assembly is
present. Use the short cover (catalog number 1715-N2S) when a slot has a
termination assembly, but no module.

5 =
@ @ S R

Slot Filler Covers

/

2

n‘\‘

32078 M
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Power Requirements

A 24V DC power supplied is required. See Install the Power Supply on page 69
for complete details.

to this equipment must be powered from a source compliant with the

following:
- safety Extra Low Voltage (SELV) or Protected Extra Low Voltage (PELV)

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

operation additional protection will need to be in place to inherently limit each

c ATTENTION: In high demand energise to trip and continuous demand mode of
1715-AENTR power supply to a maximun 32 V.

Cooling Requirements

The 1715-AENTR adapter is designed to operate in its specified environment
without forced air cooling. Forced air cooling can be needed in individual
circumstances, such as when the system shares its enclosure with other heat
producing equipment.

Adequate ventilation must be provided for the system and the ambient
temperature in the enclosure must not be higher than the maximum operating

value of 60 °C (140 °F).

The adapter dissipates all power that it uses as heat. This is the power that is
supplied to the terminals on the 1715-A2A adapter base unit. The I/O modules
dissipate some of the power they take from the field power source as heat. The
actual amount of heat depends on the number of channels in use.

IMPORTANT  Cooling by Convection: For correct cooling of the equipment, fit the base units
in the vertical plane and orientate so the modules are upright, with their
ventilation slots at the top and bottom.

The 1715-AENTR adapter is open-type equipment that is rated IP20. This
provides protection against solid objects over 12 mm (0.47 in.), but does not
provide protection against liquids.

Heating Requirements

If enclosure is in colder environments, temperatures must be kept at
-20 °C (-4 °F) or above.
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System Software

Specify an Enclosure

An enclosure for the 1715 Redundant I/O System must be designed for the
specific environmental conditions that are present. It must support the weight of
the system, provide mechanical protection, and remove the heat that the system
creates. If the application of the adapter is not using existing power sources, the
power supply units can be placed inside the enclosure.

ATTENTION: The modules contain static-sensitive devices that can be

A damaged by incorrect handling. Label the exterior surface of the enclosure
to caution personnel to observe anti-static precautions when handling the
modules.

The firmware on your 1715 Redundant I/O System can be updated with the
following ControlFLASH files:

o Adapter ControlFLASH
o Adapter Recovery ControlFLASH
e I/0O Module ControlFLASH

The files are available from the Product Compatibility and Download Center
website.

The Adapter module contains two sets of firmware. The normal firmware is the
operational firmware and allows connections from a Logix Controller. The
Recovery firmware is used to update the firmware in the I/O modules and help
diagnose problems. The normal and Recovery firmware are updated with
separate ControlFLASH files.

Before starting check that:
e RS Linx Gateway has been installed and configured

o The BOOTP server has been configured with the MAC address and
suitable IP address for the 1715-AENTR

e The correct ControlFLASH file for the 1715-AENTR module or I/O

module has been installed

o Ifupdating 1715 I/O module firmware, ensure that the 1715-AENTR
Recovery mode firmware from 1715 revision 3.001 or later is installed and
running (Recovery mode firmware revision 1.011 or later)

Dual 1715-AENTR modules are updated at the same time.

Each I/O module is updated separately, even if it is fitted to a dual termination
assembly.

Update procedure:
e Run the ControlFLASH program

o Select the type of module from the list
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e Browse to the 1715-AENTR and open it, open the Backplane, then select
the module to be updated.

o Seclect the version of firmware to be sent to the module

o Update the module

o The firmware will be downloaded and stored on the module - this will take
between 2 minutes and 25 minutes

o Control FLASH will report the success or failure of the update

o Repeat for other modules that need to be updated

See document 1756-UM 105 ControlFLASH firmware Upgrade Kit User

Manual in the Literature Library for detailed instructions for using

ControlFLASH

NOTE:

When updating the firmware, it is recommended that RSWho is not actively
browsing the 1715-AENTR or the associated I/O modules.

IMPORTANT

The 1715-AENTR modules revision 16 contain base code. Both the normal and
recovery mode firmware must be updated.

1715-AENTR modules newer than revision 16 and all I/0 modules contain the
|atest firmware at manufacture time. It may be necessary to change the
firmware to be compatible with your system, or to upgrade to the latest
version.

IMPORTANT

See the latest certifications for software and firmware at http://
www.rockwellautomation.com . See the TUV website at http://
www.tuvasi.com for SIL 2 certification listings.

IMPORTANT

When updating firmware the 1715 Redundant I/0 System is off line. It must be
in Recovery mode, or there must be no active connections.

IMPORTANT

ControlFLASH can be used to update the firmware in the adapter module.

From 1715 revision 3.001 and later, when in Recovery mode, ControlFLASH can
be used to update the firmware in the 1/0 modules. (This is available in the
Adapter Recovery ControlFLASH version 1.011 and later.)

IMPORTANT

After upgrading a revision 1.005 1715 chassis to revision 2.001 or later, power
to the 1715 chassis must be cycled.
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Module Placement

13

12

A general overview of a typical redundant I/O system layout is shown here.
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This illustration is only an example and is for illustrative purposes only.

[tem

Description

Adapter base unit

Adapter A module

Adapter B module

1/0 base unit

Simplex 1/0 module

Duplex /0 module - first in pair

Duplex 1/0 module - second in pair

1/0 base unit

Simplex 1/0 module

Duplex /0 module - first in pair

Duplex1/0 module - second in pair

Power connections

Ethernet connections

The adapter and base units are DIN-rail mounted and connections are chained
together from left to right.
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Base Units

The adapter base unit is always the leftmost base unit in the connection chain.
The total length of the base unit backplane length, including all expansion cables
cannot exceed 10 m (32.81 ft).

A base slot (adapter or I/O) consumes an address whether it is full or empty. The
first adapter in the pair occupies slot 0 and is on the left, the second adapter
occupies slot 1 and is on the right. Only adapters can occupy the slots of the

adapter base.

An adapter base unit can support up to 8 I/O base units (up to 24 I/O modules)
on its right side.

Module positions within the I/O base units are numbered from 2...25, the
leftmost position being slot 2.

The total number of slot positions in the system is 26; adapters occupy slots 0...1
and I/O modules occupy slots 2...25.

Expansion cables can be used to connect base units, as shown here.
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Figure 23 - Example System Layout
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Install Summary

64

The 1715 Redundant I/O System is a modular system. The adapter and I/O base
units snap together by using mating connectors and retaining clips to form the

backplane.

The base units provide the interconnections for power, adapter, and I/O data.
Once connected, the base units form one mechanical assembly, or backplane.

IMPORTANT  Theinsertion and removal of modules does not disturb the electrical
connections with field devices.

Step 1: Enclosure DIN Rail Assembly

The 1715 Redundant I/O System is assembled on DIN rails within an enclosure.

After deciding on an enclosure, install the DIN rails before building your system.

Step 2: Build the System

After assembling the DIN rail enclosure, follow these steps in this order to build
your redundant I/O system.

1. Mount a 24V, user-supplied, power supply.

See the instructions that came with the power supply.
Mount the adapter base unit onto the DIN rails.

Mount the I/O base units onto the DIN rails.

Insert retaining clips to connect adapter and I/O base units.
Install anchor end stops onto the DIN rails.

Mount termination assemblies to the base units.

Mount I/O expansion cable, if needed.

A O

Wire the adapter base.
e Connect to power.
o Wire the ground.

o Connect to field wiring.

9. Connect the adapter to the Ethernet network.
10. Module keying/verify coding peg positions.
11. Install the adapter redundant module pair.

12. Install the I/O modules.

13. Install slot filler covers over unused slots.
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Product Dimensions This section outlines the space requirements for your 1715 Redundant
I/0O System.

DIN Rail Mounting Dimensions

The system requires free space of at least 140 mm deep (5.51 in.) from front to
back between the rear panel of an enclosure and the inside of an enclosure door.

IMPORTANT Allow sufficient free space around the base units. Every installation needs space on at least three sides, as follows:
« Space above, to manipulate and install field wiring
« Space below, to enable modules to fit and to be able to grasp a module during removal
« Space to the right, to maneuver an 1/0 base unit during assembly or in the event of installing a new base unit

IMPORTANT Minimum clearance between the product and the adjacent equipment must be 15.3...20 cm (6.0...8.0in.) between
chassis and a heat source, and allow 5.1 cm (2.01in.) between wireway and top or bottom of chassis.

DIN rail mounting is shown in the following figure.

46 mm A
(1.81in.)
101 mm
(3.98il‘|.) 233 mm
(9.171in.)

=

< (00600000

[

Each Base Unit (Two Shown) Occupies 32058 M
126 mm (4.96 in.) Width
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DIN Rail Assembly

166mm
(6.54in.)

66

The 1715 Redundant I/O System is mounted on DIN rails within an enclosure.
Pay special attention to dimensions needed for base unit placement.

For each pair of DIN rails, mount the lower rail with its center line
101 mm (3.98 in.) below the center line of the upper rail.

Free space must also be provided on each end of the DIN rail for the end stops, if
necessary.

Component Size and Weights

Table 6 - Component Sizes

[tem Size (HxW x D)

Adapter base unit 224x84x30 mm (8.82x3.31x1.18in.)
1/0 module base unit 233x126x18mm (9.25x5x0.751in.)
Module 166 x42x 118 mm (6.5 x 1.625 x 4.625 in.)

The total depth of a base unit and module is 136 mm (5.375 in.).
Figure 24 - Module Dimensions
All module dimensions are the same, whether they are adapters or I/O modules.

118mm 42m_m
(4.65in.) " > (1.65in.) [

)

M

a4

32067 M
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Table 7 - Component Weights

Be sure that the mounting assembly can support the weight of the components by

using this table.

(at. No. Component Weight g (0z)
1715-A2A Adapter base unit 283(9.98)"
1715-A310 1/0 base unit 220(7.76)
1715-AENTR Adapter 420(14.82)
1715-1B16D Digital input module 360 (12.70)
1715-IF16 Analog input module 360 (12,70)
1715-0B8DE Digital output module 290(10.23)
1715-0F8I Analog output module 340(11.99)
1715-TASIB16D Digital input simplex termination assembly 133 (4.69)
1715-TADIB16D Digital input duplex termination assembly 260(9.17)
1715-TASIF16 Analog input simplex termination assembly 133 (4.69)
1715-TADIF16 Analog input duplex termination assembly 260(9.17)
1715-TASOBSDE Digital output simplex termination assembly 133 (4.69)
1715-TADOB8DE Digital output duplex termination assembly 260(9.17)
1715-TASOF8I Analog output simplex termination assembly 133 (4.69)
1715-TADOF8I Analog output duplex termination assembly 260(9.17)
1715-N2S Short blank slot filler 40 (1.41)
1715-N2T Tall blank slot filler 50(1.76)
Power supply User-supplied Varies

(1) Allweights are approximate.

68
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Install the Power Supply Power supplies must be installed to the left of the adapter base unit in a position
where the 24V DC supply wiring can be kept reasonably short. Figure 26 shows
an example of a mounted power supply.

to this equipment must be powered from a source compliant with the

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

following:

« Safety Extra Low Voltage (SELV) or Protected Extra Low Voltage (PELV)

operation the power supply for the 1715-AENTR should include over voltage

2 ATTENTION: In high demand energize to trip and continuous demand mode of

protection and supply a maximum of 32V.

Figure 26 - Power Supply

Q===\C)==

— IS

The 1715 Redundant I/O System requires 24V DC power with a tolerance
between 18...32V DC. The system has been designed to operate with most
commercially available industrial uninterruptible power supplies (UPS). To select
a suitable power supply, calculate the overall system load that must be powered
(by using the following table), include any additional devices and add a
contingency allowance between 25...50%.

Component Power Requirement
Adapter 80w
Digital input module 40W
Analog input module 40W
Digital output module 3.0W
Analog output module 3.6W
Power supply Varies
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Install the Ada pter Base Unit The adapter base unit supports a pair of adapters. The adapter base unit has

connections for two power feeds, four Ethernet ports, and two adapters on the
front of the unit, and one I/O base connector on the right-hand side of the unit.
The connections for the adapters are commonly referred to as adapter slots.

To mount the 1715-A2A adapter base unit, follow these steps.
1. Place the 1715-A2A adapter base unit onto the DIN rails and position

them toward the left, leaving space for the I/O base units to the right.

2. Secure the adapter base unit onto the DIN rails by sliding the retaining
lever (below the base unit) to the left, as far as it goes, until it latches in the
locked position.

Adapter Base Unit

DIN Rails

45246

Retaining Lever

L Y

Install the I/0 Base Unit You can install up to three I/O modules on an I/O base unit. The I/O base unit
has an incoming I/O base connector on the left-hand side of the unit, an
outgoing I/O base connector on the right-hand side, and, on the front,
connections for three I/O termination assemblies and three I/O modules. The
locations for each I/O termination assembly and I/O module connectors are
paired, and together represent an I/O module slot.
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To mount the 1715-A3I0 base unit, follow these steps.

1. Mount each 1715-A3I0 base unit onto the DIN rails to the right of the
1715-A2A adapter base unit.

2. Slide the base unit to the left until the joining connectors are fully mated.

Adapter Base Unit

Retaining Clip

1/0 Base Unit

Mating
Connector

DIN Rails

Retaining Lever

Retaining Clip

45247

3. Secure the I/O base unit onto the DIN rails by sliding the bottom
retaining lever (below the base unit) as far to the left as it goes until it
latches in the locked position.
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4. Insert the retaining clips into the top and the bottom slots to connect the
adapter base unit to the I/O base unit.

Retaining Clip

1/0 Base Unit

Mating
Connector

Retaining Lever DIN Rails

Retaining Clip

45247

5. Attach anchor end stops to the top of the DIN rails once all base units are
mounted.

Typical types of end stops.

32088 M 32087M
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Install Termination Assembly
to 1/0 Base Unit

I/0O termination assemblies determine the type of I/O modules that can be
installed in a particular slot. The I/O termination assemblies provide the
mechanism to connect the field wiring specific to the I/O module type to the
back of one or more installed I/O modules. I/O termination assemblies are
available in single-width and double-width varieties. A single-width I/O
termination assembly connects the field wiring to one I/O module slot for
simplex operation, where a double-width I/O termination assembly connects the
field wiring to two I/O module slots for duplex/redundant operation. I/O
termination assemblies can span I/O base unit boundaries, though the I/O base
units must be connected directly. I/O termination assemblies are keyed so that
only I/O modules appropriate to the termination assembly type can be installed.

Each redundant I/O subsystem supports a maximum of 24 I/O module slots,
which can be configured with 24 simplex I/O termination assemblies, 12 duplex
I/0O termination assemblies, or any combination in between.

Once the base units and termination assemblies have been installed, the insertion
and removal of modules does not disturb other electrical connections.
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Mount Termination Assemblies

Termination assemblies connect to I/O base units. A combination of duplex and
simplex Termination Assemblies may be mounted. A duplex Termination
Assembly may be mounted across two I/O base units. The combination that is
used depends on the specific configuration requirements of the system.

To connect termination assemblies to I/O base units, follow these steps.

1. Insert the termination assembly (TA) retaining clip on the back of the
termination assembly into the slot on the I/O base unit.

2. Press in and slide the assembly upward as far as it goes until it locks in

I/O base unit
S - |
AN

place.

Termination
assembly

32061M

Tabs
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3. Make sure the retaining tab clips over the circuit board to secure the TA in

position.

Termination

assembly

32061TM

Tabs

75
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Mount I/0 Expansion Cable

76

The expansion cable assembly connects an I/O base unit to another I/O base
unit or to the adapter base unit. It lets extra I/O to be added at another location
(for example, on another DIN rail). The cable is 2 m long and provides
connection for up to 24 I/O modules. The maximum length of an entire bus, or
backplane, (the combination of I/O base units and expansion cables) is 10 m.

The assembly consists of a cable, terminated by multi-way plugs, and a pair of
adapters.

The expansion cable offers these features:
o Two-meter cable length
o Secure with retaining screws and screw cap screws
o Connects all command and response signals and system power

o Screened to reduce emissions

Cable Assembly

The cable assembly consists of an SCSI-3 cable and two ferrites. The ferrites are
snap-on components that reduce resonance emissions.

Fit the ferrites 50 mm (1.97 in.) from each end and secure with cable ties either
side of the ferrites.

1

\ / ./ ;

=- |

o N, N, . 50mm .

(1.97in.)

Item Description
1 SCSI-3 Cable
2 Ferrite
3 Cable-Tie

32080 M

Table 8 - Cable Assembly

Item Description
1 SCSI-3 cable
2 Ferrite

3 Cable-tie
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Expansion Cable

The expansion cable has a left cable adapter and a right cable adapter. Connect
one end to the right-hand bus connector of an I/O base (or adapter base) unit.
The other end connects to the left-hand bus connector of an I/O base unit.

Figure 27 - 1/0 Expansion Cable Adapters

Ferrit
SCSI-3 Cable 7' € Cable Adapter

(able Adapter

d.

32086 M

Cable socket assembly Cable plug assembly

Item Description

1 (able socket assembly
2 SC51-3 cable

3 Ferrite

4 (able plug assembly

Expansion cables are available in 2 m (78.74 in.) lengths.

TIP Terminators are not required at the end of the bus (last base unit).
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Install Expansion Cable
To install an expansion cable, follow these steps.

Extending from Extending from
left hand side right hand side

.....

I
=
/ Item Description

1 M3 Socket Cap Screw
2 Cable Plug Assembly

3 Cable Socket Assembly
4 M3 Nut

32081M

Table 9 - Expansion Cable Components

Item Description

1 M3 socket cap screw

2 (able plug assembly
3 (able socket assembly
4 M3 nut

IMPORTANT  Adapter base units can only be extended from the right side.
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Connecttoa 1715-A310 3-slot I/0 Base Unit

1. To extend from the right-hand side of an I/O base unit, insert a cable plug
assembly into the I/O backplane connector.

Extending from
right hand side

B © --- T )
1
3 © -~ 3

—\ 32081M

2. When installing the cable on the left side of the base unit, insert a cable
socket assembly into the I/O backplane connector.

Extending from
left hand side

32081M
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3. Insert an M3 nut into the base unit molding assembly as shown.

i ©

L

32081M

4. Secure the plugor socket assembly by inserting the two M3 socket cap
screws.

Tighten the screws with a 2.5 mm Allen wrench.

6. Install the cable end into the plug or socket assembly and tighten the
retaining screws by hand.

7. Fit the cable plug or socket assembly to the other I/O base unit and secure
as in steps 3 and 4.

8. Fit the other end of the cable into the cable plug or socket assembly.
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Connecttoa 1715-A2A

1.
cable plug ass

2-slot Adapter Base Unit

When installing the expansion cable from the right-hand side, insert a

embly into the 1715-A2A adapter base unit connector.

Extending from
right hand side

(able Plug Assembly 13 Socket Cap Screw

/

-- - Q| g

M3 Socket Cap Screw

2.
3.
screws by han
4. Fit the cable s
and S.

»

% z__________.

N

Rockwell Automation Publication 1

L M3Nut

32082 M

Follow steps 3, 4, and 5.

Insert the cable end into the cable plugassembly and tighten the retaining

d.

ocket assembly to the I/O base unit and secure as in steps 4

Fit the other end of the cable into the cable socket assembly.

Connect cable plug assembly to
the adapter base connector.

B
Adapter Base Connector

rg

E

32060 M

')

@
&
<
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Wire the Ada pter The 1715 adapter base unit has a series of screw terminal blocks to terminate

power connections to ease cable installation.

Connect the 24V DC System Power

The 1715 modules are designed to operate from two independent 24V DC
sources with a common return. Power is connected to the two plugs, PWR-1’
and ‘PWR-2’ on the adapter base plate. Power is distributed to the I/O modules
through the base units.

Figure 28 - Connect System Power

s50330nN
50330nN

+24V DC +24V DC

32065 M1

low voltage (SELV) or protected extra low voltage (PELV)

ATTENTION: To comply with UL restrictions, all connections to this equipment
must be powered from a UL Listed source compliant with Limited Voltage/

ATTENTION: To comply with the CE Low Voltage Directive (LVD), all connections
A to this equipment must be powered from a source compliant with safety extra
A Current per UL 508.
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For each power supply connection, follow these steps.
1. Connect the negative line from the power supply, typically labeled ‘OV’, to
the left-hand terminal.

2. Connect the positive line from the power supply, typically labeled ‘+24V,
to the right-hand terminal.

3. Apply a minimum tightening torque of 0.5 Nem (0.37 Ibeft) to the

terminal screws.

Table 10 - Module Power Wiring Sizes

Wiring Attribute Size

Conductor cross section, stranded maximum 2.5 mm? (12 AWG)
Conductor cross section, solid maximum 2.5 mm? (12 AWG)
Stripping length 7mm (9/32in.)

For maximum protection, be sure that the PWR-1 and PWR-2 plugs are supplied
from independent 24V DC sources as in Figure 29. Only having one power
supply plug connection causes a Rack Status fault status indicator to illuminate
on adapters.

Figure 29 - Independent Power Sources

MP-PWR-24V1

PWR1

MP-PWR-24V2 \
PWR2

32125M
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Wire the Ground Connection

The system can have up to three separate ground systems:

An AC Safety Ground (sometimes called the ‘dirty ground’) to help
protect you in the event of a fault. The ground stud on the adapter base
unit must be connected to the AC safety ground, along with all exposed
metalwork, such as DIN rails.

An Instrument Ground (sometimes called the ‘clean ground’ or ‘OV DC
ground’) to provide a good stable OV reverence for the system. Every
signal return must be referenced to the instrument ground, which is
isolated from the AC Safety Ground.

Some field wiring needs shielded (screened) cable. There can be a Shield
Ground and the AC Safety and Instrument Grounds to provide a common
point to terminate cable shields.

Connect the adapter base unit ground stud to the AC safety ground bus bar of
the system:

Use an M6 lug on the end of the ground wire.

Place the lug below the second nut on the ground stud between two
washers and use two 10 mm (.039 in.) wrenches to tighten the nuts.

Use a minimum conductor wire size of 4 mm? (10 AWG).

Figure 30 - Adapter Base Unit Ground Connection Detail

MP-PWR-24V1

OV—

AC Ground Connection Only

ov
MP-PWR-24V2

32125M
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Connect Field Wiring Connect the field wiring to the screw terminal blocks on the termination

assemblies.

IMPORTANT  The termination assemblies have integral fuses.

IMPORTANT  You must use safety wiring principles if the applicable standards for the system
require you take precautions to avoid external short circuits, because the
internal diagnostics in the 1715 adapter do not detect external short circuits
between channels. These standards include NFPA-72.

ATTENTION: To comply with the CE Low Voltage Directive (LVD), all connections
A to this equipment must be powered from a source compliant with safety extra

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

ATTENTION: To comply with UL restrictions, all connections to this equipment
must be powered from a UL. Listed source compliant with Limited Voltage/
Current per UL 508.
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Recommended Circuits for Digital Inputs

These circuits can be used for simplex and duplex configurations of digital input
modules. Fit a fuse in each circuit to help protect the field wiring.

Figure 31 - Standard Input

+24V DC
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Figure 32 - Line Monitored Inputs

+24V DC
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Threshold Settings for Line Monitored Field Devices

For information about setting threshold values, see Threshold Values for Digital
Inputs on page 299.

It is reccommended that you do a manual calibration drift check every two years.
See Calibration Drift Checks on page 311 .
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Field

Inputs

Channel 0

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

Termination
Assembly

1715-1B16D Digital Input Module Functional Block Diagram

Figure 33 - 1715-1B16D 16-channel Module Functional Block Diagram
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Figure 33 provides a Function Block Diagram of the 1715 digital input module
illustrating the input circuits, isolation circuits, internal power supplies, and the
input data management by the FPGA. Each input signal is routed through a
termination assembly to two input measurement devices. These devices
determine the input status and channel condition and generate the input data for
the ControlLogix controller.

The digital input module receives commands from the adapter and converts the
channel input data into secure digital data packets. Signal power and isolation
circuits separate out each input channel from the rest of the system and protect
the system components from field faults.

The internal isolated power supply from the 24V DC dual redundant system
power inputs produces module power. The isolated power supply provides power
to the module and is protected by over-voltage and undervoltage detection
circuits. Supply voltage monitoring initiates a warning signal and Power-off
Protection mode when a power failure is detected.

Internal diagnostics test the module every application cycle to see whether values
are within the 1%-value fault band, and if appropriate, report a fault.

An independent watchdog arrangement also monitors the module operation and
provides more fault containment by activating a shutdown mechanism if a fault is
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detected. For SIL 2 systems the time to active the shutdown mechanism can be
configured in the CRTL on the SIL 2 Safety tab in them module profile in
RSLogix/Logix Designer. For non-SIL 2 systems it is set at 10 seconds.

IMPORTANT  Ifafault occurs during normal operation in a duplex-configured system, an
input module can be removed and replaced without disrupting the flow of
input data.

The adapter also monitors the input data paths and can detect faults within each
input channel. A visual indication of the module status and individual channel
status is provided by an array of front panel indicators.

The range of termination assemblies can accept one or two input modules. Each
assembly provides passive signal load termination and fuse over-voltage
protection on each input channel. The system provides flexible and scalable input
connectivity through mating termination assemblies with the relevant number of
input modules.
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Field Wiring of Digital Input Termination Assemblies

The termination assembly routes each digital input through a circuit. See
Figure 34. The input channel is protected with a 50 mA fuse. When an extreme
over-voltage is applied to the input, the fuse blows. Each digital input signal is
terminated by 5.11 kQ high reliability load and is fed to the input circuit of the

input module.

Figure 34 - 1715-TASIB16D Digital Input Termination Assembly Input Circuit
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Figure 35 - 1715-TASIB16D and 1715-TADIB16D Digital Input Termination Assemblies

1715-TASIB16D Digital Input
Simplex Termination

Assembly

Terminal Block Cable Entry This Side

v

o ov

OPOPOD O

CH1| CH2 CH3 CH4

W\

CH5 CH6 CH7 | CH8 CH9 CHI10|

O [OVOVENY

NN SIS

CH11 CH12 CH13 CH14 CH15 CH16

)

Channel -

Channel +

FS4 || Fss || Fse || FS7 FS8-‘

TERMINAL IDENTITY

Fso||Fs1of{Fs11

Fs12||Fs13||Fs14]|Fs15||Fs16)

1715-TADIB16D Digital Input
Duplex Termination Assembly

Field Connections This Side

|

CHO CH1 CH2CH3 CH4CHS CH6CH7 CHBCH9 CH10CH1

CH1XCH1

CH14CH15

NN

N

N

0OY|O®

WY (WMWY

N

N

N

N

NV (N

NV NWY

N

Fuse Covers

% \ Coding Pegs
Q
1 O

Fuse Cover

< ——

32095
32095-M

=
N J2 3 J4
16 'rl 16 ral @ 16 Tl 16] Trl @
Q i [HIQ
! ! ]\\ 1\%ding Pegs
A s s

Rockwell Automation Publication 1715-UM001I-EN-P - March 2020

91



Chapter2 Installation Instructions

Figure 36 - Connections to 1715-TASIB16D Simplex Nonisolated Digital Input
16-channel Termination Assembly

Qv v CHO  CH1 CH2 CH3

CH4 CH5[ CH6| CH7[ CH8| CHI
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| %
2 oo |o|o @
2 2 D 2 @ O

F

32115M
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Apply a minimum tightening torque of 0.5 Nem (0.37 Ibeft) to the terminal

SCIEWS.

Figure 37 - Connections to 1715-TADIB16D Duplex Digital Input 16-channel Termination
Assembly
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Apply a minimum tightening torque of 0.5 Nem (0.37 Ibeft) to the terminal

SCIEwsS.
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Digital Input Slew Tolerance

It is possible during sustained periods of abnormal input voltage slewing that
channels can be declared faulted as a consequence of diagnostics that are
otherwise designed to verify the channels are operating within their designed
safety accuracy.

To avoid spurious declaration of channel faults, it is necessary to ensure that the
input signal condition satisfies the maximum slew rate criteria that are defined in
the 1715 Redundant I/O System Specifications Technical Data, publication
1715-TD001. So it can be necessary to condition the input signal with low-pass
filtering.

Field Loop Circuits for Digital Inputs

The recommended digital input field loop circuits for the 1715-IB16D digital

input module are shown on page 86.

For line monitored digital input loop circuit wiring and recommended threshold

values, see Appendix B.
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Recommended Circuits for Digital Qutputs

This circuit is suitable for simplex and duplex configurations of digital output
modules. The two 10 A fuses that are shown are supplied with the adapter in the
output termination assembly. They help protect all output circuits that are
associated with the particular termination assembly.

ATTENTION: For inductive loads, connect a diode at the actuator to protect the
adapter against back EMF.
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1715-0B8DE Digital Output Module FBD

Figure 38 - 1715-0B8DE Functional Bock Diagram (FBD)
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See Figure 38. Two independent output switch control units control the field

output channel. The field output circuitry is galvanically isolated from the

processor input commands and response lines by an isolated interface circuit.
This architecture helps protect the system processors from faults in the output

control circuits of the module and possible field device faults.

The internal isolated power supply produces module power, which the dual
redundant system power inputs supply. Over- and undervoltage protection is

applied to the module internal power supply outputs.

Command packets are received from the processor module via the EtherNet/IP
network. The output switch control units decode and vote the output data that is

addressed to them and set the output FET switches accordingly. The output
voltages are produced from the 24V DC field power input voltages by a power
combiner circuit. Each output channel has a pair of FET switches arranged in a

series that are independently controlled. Load current and voltage monitoring is
provided for each switch. Output channel protection makes sure that the output
circuit is switched off when the channel load current exceeds a safe limit.
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A reverse voltage protection circuit makes sure that externally applied voltages to
any output channel do not generate current flow backwards into the module
outputs.

In Duplex redundant mode, the two fail-safe output switches per channel are
combined in a parallel arrangement so that they automatically form a fault-
tolerant output configuration. In this configuration, removal and of an output
module is possible without any disruption to a live system.

The module has a range of self-checking functionality. Short circuit and open
circuit line monitoring is provided on all outputs. In addition, each output
channel is tested and checked for ‘stuck-on” and ‘stuck-off” conditions on the
output switch pairs. The 'stuck-on'/'stuck-off" test is performed on one 1715-
OB8DE module per minute.
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Field Wiring of Digital Output Termination Assemblies

The 1715-TASOB8DE and 1715-TADOB8DE consist of a simple PCB, screw
termination blocks (16 terminals), two 10A fuses with a plastic fuse cover, coding
pegs, field terminal connectors and connectors to connect the module to the

command, and response buses.

Figure 39 - 1715-TASOB8DE and 1715-TADOB8DE Digital Output Termination Assemblies
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Figure 40 - Connections to 1715-TASOB8DE and 1715-TADOBS8DE Digital Output Termination
Assembly 8-channel Simplex/Duplex
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Apply a minimum tightening torque of 0.5 Nem (0.37 Ibeft) to the terminal
screws.

The 24V DC field voltages VFIELD 1 and VFIELD 2, used by the output
module for the output field voltages, are connected at the terminal blocks and fed
via two replaceable 10 A fuses, F1 and F2. These fuses give protection for the
output module against field faults. Field OV (VFIELD RTN) is also routed from

the output module connectors to the terminal block.

Figure 41 - 1715-TASOBSDE Digital Output Simplex Termination Assembly Connections
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Figure 42 - 1715-TADOB8DE Digital Output Duplex Termination Assembly Connections
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Figure 43 - Digital Qutput Termination Assembly Field Wiring
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Digital Output Slew Tolerance

It is possible during sustained periods of abnormal field supply or output signal
condition slewing that channels can be declared faulted as a consequence of
diagnostics that are otherwise designed to verify the channels are operating
within their designed safety accuracy.

To avoid spurious declaration of channel faults, it is necessary to ensure that the
field supply voltage and output signal condition satisties the maximum slew rate
criteria that are defined in the 1715 Redundant I/O System Specifications
Technical Data, publication 1715-TD001.

Field Loop Circuits for Digital Outputs

The field loop circuit for a digital output is shown in Figure 44.

IMPORTANT  The field power 5A fuses comply with UL508 requirements. The 5A fuses are
No. 396/TE5 5A time lag fuse; UL 248-14, 125 VT Leadfree; manufactured by
Littelfuse.

»  You can use Class 2 power supplies for the +24V DC field voltage instead of
the two 5A fuses. The NEC defines Class 2 as providing less than 100 watts
(at 24V).

»  When digital output modules are configured as a redundant pair, the
minimum load current that is required for channels with line monitoring is
20 mA.
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Figure 44 - Digital Output (Simplex or Duplex) Field Loop Circuit
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Important: For inductive loads, a back EMF protection diode
is fitted at the load.

Rockwell Automation Publication 1715-UM001I-EN-P - March 2020 101



Chapter2 Installation Instructions

Field

Inputs

Channel 0

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

102

ISimauun

Assembly

Recommended Circuits for Analog Inputs

This section describes the layout for analog inputs.

1715-TASIF16 Analog Input Termination Assembly Functional Block Diagram

Figure 45 is the diagram for the analog input termination assembly.

Figure 45 - 1715-Analog Input Termination Assembly Functional Block
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Each input signal is routed through the termination assembly to two input
measurement devices. These devices determine the input status and channel
condition and generate the input data for the controller.

Signal and power isolation circuits separate each input channel from the rest of
the system, thus protecting the system components from field faults.

The internal isolated power supply from the 24V DC dual redundant system
power inputs produces module power. The isolated power supply provides power
to the module and is protected by over-voltage and undervoltage detection
circuits. Supply voltage monitoring initiates a warning signal and Power-off
Protection mode when a power failure is detected.

Internal diagnostics, which the adapter controls, test the module at routine
intervals of 50...100 ms. An independent watchdog arrangement also monitors
the module operation and provides more fault containment by activating a

shutdown mechanism when a fault is detected.
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2-Wire Analog Input

IMPORTANT  Ifafault occurs during normal operation in a duplex configured system, a
faulted input module can be removed and replaced without disrupting the
input signals to a live system.

Use extreme caution when removing and inserting 1/0 modules under power
because bending or damaging the pins can fault the system.

The module also monitors the input data paths and can detect faults within each
input channel. A visual indication of the module status and individual channel
status is provided by an array of front panel indicators and can be connected to
tags within the Studio 5000 Logix Designer® application.

The termination assemblies can accept one or two input modules. Each
termination assembly provides passive signal load termination and over-voltage
protection for each input channel. The system provides flexible input
connectivity by mating specific termination assemblies with the relevant number
of input modules.

Field Loop Circuits for Analog Inputs
These circuits can be used for simplex and duplex configurations of analog input
modules. Fit a suitably rated fuse;'F1” in each circuit to help protect the field

wiring, terminal block and 4mA -20mA current generator.

This field loop connection method is used for two-wire field devices.

Figure 46 - Two-wire Analog Input Field Loop Circuit
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This field loop connection is used for three-wire analog field devices. Fita
suitably rated fuse, “F2” in each circuit to help protect the field wiring, terminal
block and 4mA -20mA current generator.

Figure 47 - Three-wire Analog Input
3-Wire Analog Input

+24V DC
Ol
b Voo 1 Termination 1
4...20mA o P Assembly
L e . 5
Shield ‘ | o 5 S0mA
Required ' ! J_ ! :
Rt = ! 120Q !
Terminal ' '
Blocks . :
OV --------------- 32117M

This field loop connection method is used for four-wire analog field devices. Fita
suitably rated fuse, “F3” in each circuit to help protect the field wiring, terminal
block and 4mA -20mA current generator.

Figure 48 - Four-wire Analog Input
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4-Wire Analog Input
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Field Wiring of Analog Input Termination Assemblies

The termination assembly routes each analog input through a circuit similar to
that shown in Figure 49. The input channel is protected with a 50 mA fuse.
When an extreme over voltage is applied to the input, the fuse blows. Each analog
input channel is terminated using a pair of high accuracy resistors presentinga
combined termination resistance of 120 Q. The input module monitors the
channel current by measuring the voltage drop across each resistor. The fuses have
a plastic fuse cover that must be kept in the closed position during normal
operation. Standard field wiring connections are made at the terminal blocks on
the termination assembly.

With a simplex termination assembly, the input signals are routed to one input
module. In duplex configurations, they are routed in parallel to two modules.

IMPORTANT  These resistors must be considered as part of the field loop circuit. Each channel

has a 50 mA fuse to prevent component damage in over-current situations.

Figure 49 - Analog Input Termination Assembly Input Circuit
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When an analog input module is configured as dual, the analog field loop that is
connected to channel 0 is automatically fed to both modules. The system
automatically votes the data from the input modules so that you have only one
value that is presented to the application. The application program is presented
with channel 0 and channel 1 values in a fault tolerant manner so that if either
input module is lost, both values are still available to the application program.

Figure 50 - 1715-TASIF16 and 1715-TADIF16 Analog Input Termination Assemblies
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Analog Input Slew Tolerance

It is possible during sustained periods of abnormal input current slewing that
channels can be declared faulted as a consequence of diagnostics that are
otherwise designed to verify the channels are operating within their designed
safety accuracy.

To avoid spurious declaration of channel faults, it is necessary to ensure that the
input signal condition satisfies the maximum slew rate criteria that are defined in
the 1715 Redundant I/O System Specifications Technical Data, publication
1715-TD001. So it can be necessary to condition the input signal with low-pass

filtering or sensor slew rate configuration.
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Analog Input Module Field Devices

If there are two field devices, you normally connect them to two channels of a
fault tolerant pair of modules, for example to channel 0 and to channel 1.

The two input values (0 and 1) then must be voted by using logic or a function
block in the application program. This is accomplished by taking either the
lowest or highest value, depending on the application. The other option is to use
the two values in two simplex input modules, for example, both using channel 0.
In this case, the values must still be voted in the application program in the same
way as previously stated, but the system has less fault tolerance, as the loss of one
module removes one of the inputs.

Figure 51 - Connections to 1715-TASIF16 Simplex Nonisolated Analog Input Termination
Assembly-16-channel

ov ov CHO  CH1 CH2 CH3
CH4 CH5] CHB| CH7| CH8| CHI

CH10]  |CH11] |CH12] |CH13] [CH14| [CH15
I

\—/—\ 32115M

Apply a minimum tightening torque of 0.5 Nem (0.37 Ibeft) to the terminal

SCIEws.

Figure 52 - Connections to 1715-TADIF16 Duplex Isolated Analog Input Termination Assembly
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Apply a minimum tightening torque of 0.5 Nem (0.37 Ibeft) to the terminal

SCICWS.

HART Secondary Master

The HART Secondary Master is a hand held monitor/controller used by field
engineers to check and reconfigure the settings of field equipment. In order that
the Rockwell modules interface and operate with this equipment an additional
120 € resistor assembly is required in the connecting circuit.

IMPORTANT ltis the responsibility of the Installation Engineer to ensure that the HART
secondary Master is correctly installed. information regarding HART equipment
may be obtained from the HART website.
http://en.hartcomm.org/
http://en.hartcomm.org/hcp/tech/aboutprotocol/aboutprotocol_how.html

Figure 53 - Connections for 120 Q Resistor & Secondary Master
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Figure 53 above shows the addition of the 120 £ resistor and HART Secondary
Master to the Two-wire Analog Input Field Loop Circuit shown in Figure 46.

The above circuit can be accomplished by connecting the secondary Master and

120 ) resistor assembly to the 0 V terminal and required channel terminal on the

terminal block as shown in Figure 54 below.
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Figure 54 - Connection of 120 Q Assemblies and Secondary Masters to Terminal Blocks
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Secondary Master Field Connections This Side

Terminal Block Cable This Side i —
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T A o[ OO OO VO[O OO VO
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1n1
1n1
i Q
i i
H HRiH
HH ! ! k 1\¥(oding
11 45238 3210M OE_ E_ OE_ E. Pegs

The left circuit of Figure 54 above represents the secondary master connected to
the Channel 2 terminal of a simplex termination assembly.

The right circuit of Figure 54 above represents the secondary master connected
to the Channel 9 terminals of a duplex termination assembly.

For both circuits the secondary master is powered through a field power supply
unit.
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Fuse Cover
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Recommended Wiring for Analog Output Modules

This section describes the wiring for analog outputs.

Field Wiring of Analog Output Termination Assemblies

Figure 55 - 1715-TASOF8 and 1715-TADOF8 Analog Output Termination Assemblies
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Analog Output Slew Tolerance

& Coding Pegs

Analog output channel voltage slew is unconstrained with the limits set by the
compliance operating voltage range of the module.

Field Loop Circuit for Analog Outputs

The field loop circuit for an analog output is shown in Figure 56.
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Figure 56 - 1715-0F8I Analog Output Module Recommended Field Loop Circuit Field Power Circuit

System
+24V DC
CH+ | e —e :
CH- | o : ® E
Analog Output ' E
Module Vo
Load
Termination
Assembly
32109 M
—_——
ov

Field Power Circuit for Analog Outputs

An alternative method is shown in Figure 57. The figure shows when the field
power is used to supply the load.

Figure 57 - Field Power Circuit for Analog Outputs
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Connect the Adapter to the
Ethernet Network

The adapter supports DLR (Ring) and Star topologies. For more details on
topologies, see System Architecture on page 16.

IMPORTANT  For wiring details, see Table 11.

The adapter has four autosensing 10/100BASE-TX Ethernet ports for
connecting to a local area network through a minimum Cat5e shielded twisted
pair (STP) Ethernet cable. There are two ports for each adapter.

IMPORTANT  The 1715 Redundant I/0 System requires the use of a minimum Cat5e shielded
twisted pair (STP) Ethernet cable.

The adapter Ethernet ports are on the 1715-A2A adapter base unit and are
identified in this table.

Table 11 - Allocation of 10/100BASE-TX Ports to Adapters

1715-AENTR Adapter 10/100BASE-TX Ports
Adapter A A1, A2
Adapter B (where present) B1,B2

IMPORTANT  Most network connections use straight-through cables. Crossover cables are
not needed due to the intelligence or functionality of the switch. If a direct
connection is required from the adapter to the personal computer (for
example, during setup), it can be necessary to use a crossover cable. This
depends on the characteristics of the interface in the personal computer.

The fixed connectors on the adapter are female R]45 modular jacks. Use a
minimum Cat5e shielded twisted pair (STP) cable with male RJ45 modular jacks

for network cabling.
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Connect the network cables to the sockets on the 1715-A2A adapter base unit.
To connect the adapter to the Ethernet network, follow these steps.

1. Insert the RJ45 modular jack on the cable into the appropriate socket for
each network connection.

2. Make sure that the length of the cable does not exceed 100 m (328 ft).

32097 M

Module Key"‘g Module keying, or pola.rization, prevents thcf Wl‘Ol:lg mod}lle from being inserted
into the wrong base unit. Modules are supplied with coding pegs that are already
fitted, so the modules are already *keyed.

Electronic Keying is used within the Logix Designer application. See Electronic
Keying on page 118 for more information.

Figure 58 - Module Coding Peg Sockets and Positions
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The legend for the coding pegs showing the peg positions is shown on the lower
left of the adapter base unit and on each I/O termination assembly. The positions
are numbered 1...6. The three coding pegs are lettered A, B, and C with A being
on the top. Each peg, or key, is fitted in the base unit so that the index recess is
next to the relevant numbered position. See Figure 59, which shows a
photograph of the Adapter Base Unit. Coding peg A is absent.

Table 12 - Allocations of Coding Pegs

Application Key A Key B Key C
1715 Adapter Base Unit Not Available 2 1
1715 Digital Input Termination Assemblies 2 1 1
1715 Analog Input Termination Assemblies (for analog input modules) 2 1 3
1715 Digital Output Termination Assemblies (for digital output modules) 3 1 1

Figure 59 - Inserted Coding Pegs for Adapter Base Unit
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Verify Coding Pegs

To verify that each coding peg, also known as a polarizing pin, is positioned
correctly, follow these steps.

1. Review the diagram on the adapter base unit that shows the six possible

positions for a coding peg.

: 32062M

2. Examine a coding peg (fitted) and identify the index recess on the

hexagonal flange.

Coding Peg

32063M
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3. See Table 12 and verify that each coding peg is fitted so its index recess is
next to the relevant numbered position.

©

32062 M
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Electronic Keying Electronic Keying reduces the possibility that you use the wrong device in a
control system. It compares the device that is defined in your project to the
installed device. If keying fails, a fault occurs. These attributes are compared.

Attribute

Description

Vendor

The device manufacturer.

Device Type

The general type of the product, for example, digital 1/0 module.

Product Code

The specific type of the product. The Product Code maps to a catalog number.

Major Revision

A number that represents the functional capabilities of a device.

Minor Revision

A number that represents behavior changes in the device.

The following Electronic Keying options are available.

Keying Option

Description

Compatible
Module

Lets the installed device accept the key of the device that is defined in the project when the
installed device can emulate the defined device. With Compatible Module, you can typically
replace a device with another device that has the following characteristics:
+ Same catalog number
« Same or higher Major Revision
+ Minor Revision as follows:

— Ifthe Major Revision is the same, the Minor Revision must be the same or higher.

— Ifthe Major Revision is higher, the Minor Revision can be any number.

Disable Keying

Indicates that the keying attributes are not considered when attempting to communicate with a
device. With Disable Keying, communication can occur with a device other than the type specified
in the project.

ATTENTION: Be extremely cautious when using Disable Keying; if used incorrectly, this option can
lead to personal injury or death, property damage, or economic loss.

We strongly recommend that you do not use Disable Keying.

If you use Disable Keying, you must take full responsibility for understanding whether the device
being used can fulfill the functional requirements of the application.

Exact Match

Indicates that all keying attributes must match to establish communication. If any attribute does
not match precisely, communication with the device does not occur.

Carefully consider the implications of each keying option when selecting one.

IMPORTANT  Changing Electronic Keying parameters online interrupts connections to the device and
any devices that are connected through the device. Connections from other controllers
can also be broken.

If an 1/0 connection to a device is interrupted, the result can be a loss of data.
More Information

For more detailed information on Electronic Keying, see Electronic Keying in
Logix5000 Control Systems Application Technique, publication
LOGIX-AT001.
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Install the Ada pters Install two 1715-AENTR adapters.

ADAPTER
1715-AENTR
Allen-Bradley

Module Status
Redundancy Status
Network Status
Rack Status

Ethernet 1
Ethernet 2

a1

" 00000000 000)

Reset Q/

\@/ 32096 M
L

To install the 1715-AENTR adapters on to the 1715-A2A two-slot base unit,
follow these steps.

IMPORTANT  You must inspect the connector pins before you install the modules. If you
install modules with bent or damaged connector pins, it can damage the
backplane connectors.

Also, inspect the socket contacts on the backplane, and for an 1/0 module, on

the mating termination assembly. If a contact is damaged, do not attempt to
install the module.

1. Inspect thC connector pins.

e

©e®

32085a-M
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2. Inspect the identification labels on the sides of the adapters and record the
location and the module information that is shown on the label.

This helps you when installing a new or replacement module in the future
by allowing you to order the replacement parts without disturbing the
system.

3. Check the coding pegs on the 1715-A2A adapter backplane and verify
that they match the sockets on the back of the adapter.

4. Verify that the slot on the head of the adapter clamp screw is vertical.
A.An
®
®

4( )

b
—_
A
W

Unlocked Position

32084 M

1
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S. Record the MAC addresses.

The MAC addresses are between slot 0 and 1 of the adapter base. Every
hardware component has its own unique MAC address. This hardware
address is affixed to the hardware on a label.

6. Place the new module on to the dowel pin on the adapter base unit.

32077 M

Connect To Dowel Pins

7. Push the adapter in until the dowel pin and connectors are fully mated.
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The status indicators listed in Table 13 illuminate. The table is a quick

installation reference. For more detailed status indicator information, see

Appendix A.

Table 13 - Start-up Sequence

1715-AENTR Adapter

Indicator Status

Module Status Steady green

Redundancy Status Flashes, then steady green

Network Status off

Rack Status Off, then steady green

Ethernet 1 Dependent on Ethernet connection status
Ethernet 2 Dependent on Ethernet connection status

8. Turn the locking screw on the front of the module a 1/4 turn clockwise to
lock, by using a 9 mm screwdriver.

Each module has a locking screw that secures it to its base unit. The
module has an interlock that detects when a module is locked or unlocked.

IMPORTANT

Modules run only in the locked position.

ADAPTER

1715-AENTR
Allen-Bradiey,

Module Status
Redundancy Status
Network Status
Rack Status

AN

v

EthepfET 1
Etffernet 2

'. [ XD

D
—_

X

a{ (@)

— To Lock Postion

Reset \ @)

\g/

N

32083M

For information about the functionality of the Reset button, see Reset Button on

page 289.
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Assign an IP Address Before you can use the hardware, you must assign an IP address to the primary
adapter. This is done by associating an IP address to the MAC address of the

primary hardware component, in this case, the adapter base unit.

Assign only one primary IP address to the MAC address.

TIP You only assign one IP address to this hardware. The firmware automatically
assigns the secondary IP address, which is the primary IP address + 1. The
secondary module is not visible in the RSLinx Classic RSWho tool. It responds to
an Ethernet ping of its IP address.

Any BOOTP/DHCP server can be used to assign IP addresses.

Step 1: Assign an IP Address on the BOOTP/DHCP Server

To assign an address, follow this procedure to launch the BOOTP/DHCP

SCrver.

1. From the Start button, choose Programs>Rockwell Software™>BOOTP-
DHCP Server>BOOTP-DHCP Server.

E Programs

<] Docurnents

i.." .J‘I Setbinng ]

¥ €p| Adobe Captivate 4
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2. Verity BOOTP network settings. Choose Tools>Network Settings.

These settings are transmitted to the module along with your IP address,
so verify that they are the correct settings.

IMPORTANT

Top MAC Address

The adapter must be physically connected to the network running the
BOOTP server.

Multiple MAC address requests are received. The lowest MAC addresses
correspond to the leftmost adapter slot, or primary adapter. Do not assign
an IP address to the higher MAC address requests, as these addresses
correspond to the rightmost adapter slot, or secondary module.

We recommend that you manually enter the MAC address. Sometimes the
settings of your personal computer can prevent you from obtaining MAC
address requests from your BOOTP/DHCP server. Please check the
documentation for your BOOTP/DHCP server for more help. Refer to
Knowledge Base article 32648 for more details.
https://rockwellautomation.custhelp.com/app/answers/detail/a_id/
32648

The MACaddress is found on the label on the front of the adapter
backplane. The top MAC address corresponds to the primary adapter in the
leftmost slot.

32060-M
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B BOOTP/DHCP Server 2.3

File Tools Help

—Request History

=151

Clear Histary | Addito Belation List |

hr:min:zec) ‘ Type | Ethernet Address [MAL) | IP Address | Hasthame
T x
113058 Network Settings x|
Drefault
SubnetMask: | 255 . 255 . 255 . O
Gateway: I 0 0 . 0 0
ST Primarp DNS: I 0 0 0 0
Mew | Delete | Secondary DMS: I i] 0o . 0 0
Ethernet Addre: Dromain Name: I D escription

Statuz
|7Unable ta service BOOTP request from 00:00:BC:54:E2:FF.

I

Entries
0 of 256

3. Click OK.

The Request History panel displays the hardware addresses of modules

issuing BOOTP requests.
4. Click New to type in the MAC address

%3 BOOTP/DHCP Server 2.3

File Tools Help
Fiequest History
Clear History | Add to Relation List |

[hr:min:sec) Type Ethernet Address [MALC) IP Address Hosthame
8:55:0 BOOTP  00:A0:EC:00:24:8C

R elation List

New | Ozt | | | |

Ethernet Address [MALC) | Type | IP Address Hostname | Description
Statuz Entries
Unable to service BOOTP request from 00:00:BC: 21:40:56. 0 of 256

5. Enter the MAC address that you found at the top of the label on the

adapter backplane.

6. Double-click the hardware (MAC) address of the module to be

configured.

The New Entry window appears.
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7. Enter the MAC address in the Ethernet Address (MAC): field.

Newbntry x|

Ethernet Addrezs [MALC] 001A01E010012_418C

!
| o .0 .0 .0

P Addrezs

Hoztname

-
Descriphion; I

] Cancel

8. Enter the IP address that you want to use in the IP address field.

Mew Entry x|

Ethemet Address MAC) | 00:A0:EC:00:24:8C
IPéddiess: | 130 . 151 . 217 . 3

Hosthame: I

Deszcription: I

1] I Cancel

9. Click OK.

IMPORTANT  + IPaddresses can be recovered, if needed, in the Module Properties tab.

» The second adapter (rightmost) has a MAC address that is the first adapter’s
(leftmost) MAC address + 2 in HEX.

10. Click Disable BootP/DHCP to set from dynamic to static.

Step 2: Configure the Module with RSLinx Classic Software

To use RSLinx Classic software to configure the adapter on the Ethernet
network, follow these steps.

1. Launch RSLinx Classic software.
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2. From the Communications menu, choose RSWho.

"t?‘ R5Linx Classic Gateway

File Edit Wiew | Communications Station  DDEfOPC
| & 5 EET—

Configure Drivers. , .
Configure Shorkcuts, .,
Configure Client Applications. ..

Navigate in RSWho to the Ethernet network.

4. Ifal715 device is not recognised a question mark will be displayed instead
of the icon of the module or backplane. Right-click on the device and
select "Upload EDS file from device"

B=)Ed

Mat Browsing

W Autobrowse |:| By

= 1= wyorkstation, LISMAYTSDUGGANDZ
+-2g  Linx Gateways, Ethernet
-2 AE_ETH-1, Ethernet

+ ﬂ 10.88.92.93, 1715-AENTR

+-ab5 AE_ETHIP-1, Ethernet

Backplane
1756-410/4

5. Right-click the 1715 EtherNet/IP module and choose Module
Configuration.

6. Click the Port Configuration tab.
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The Module Configuration dialog box appears.
1715-AENTR

Ed

General Port Configuration ]
Metwork Configuration Type
(* Static: " Dynaric

l,__
=

IP Address: m .88 . 92 . 93

Metwork b azk:

285 . 25 . X2 .0

Gateway Address:

Server:
Secondary Mame
Server

Domain Name:

|
|
|
Primary Mame |
|
|
|

Host Mame:

[v Auto-negotiate port speed and duplex

Current Port Speed: | J
Current Duples: | J

[Changes to Port Speed and Duplex require module reset |

Status: |Netwolk Interfface Configured

0k, | Cancel Help

7. For Network Configuration Type, click Static to assign this configuration
to the port.

a. In the IP Address field, verify the IP address.
b. In the Network Mask field, verify the network mask address.

The other fields are optional depending on your network and/or IT
requirements. Verify or complete as needed.

8. Click OK.
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Install the I/0 Modules The I/O modules that are used for the 1715 Redundant I/O system are as

follows:
o 1715-IB16D 16-channel digital input module
o 1715-OB8DE 8-channel digital output module
o 1715-IF16 16-channel analog input module
e 1715-OF8I 8-channel analog output module

Figure 60 - 1/0 Modules

1715-1B16D 16-channel Digital Input 1715-0BBDE 8-channel Digital 1715-IF16 16-channel Analog Input 1715-0F8| 8-channel Analog Output
Module Output Module Module Module

DIGITAL OUTPUT ANALOG INPUT
1715-1B16D 1715-OB8DE 1715-F16 1715-OF8l
Allen-Bradley Allen-Bradley Allen-Bradley Allen-Bradley
(@)

Healthy (@ Healthy /.\ Healthy /.\ Healthy /-.\
Ready | @ Ready | @ Ready | @ Ready | @
fun 1 @ Run | @ Run | @ Run | @
Channel00 | @ Channel 00 | @ Channel 00 | @ Channel 00 | @
Channel 01 | @ Channel01 | @ Channel 01 | @ Channel 01 | @
Channel02 | @ Channel02 | @ Channel02 | @ Channel02 | @
Channel 03 | @ Channel03 | @ Channel03 | @ Channel 03 | @
Channel04 | @ Channel04 | @ Channel04 | @ Channel04 | @
Channel05 | @ Channel 05 | @ Channel 05 | @ Channel 05 | @
Channel06 | @ Channelos | @ Channelo6 | @ Channelo6 | @
Channel07 | @ Channel07 | @ Channel 07 | @ Channel 07 | @

at (N at\ at(\N at(\N
Channel 08 . O Channel 08 . O
Channel 09 . O Channel 09 . O
Channel 10 | @ (@) channel 10 | @ o]
Channel 11 . O Channel 11 . O
Channel 12 z 8 Channel 12 g 8

Channel 13 Channel 13

Channel 14 . O . O
O Channel 14 O

Channel 15 \._/ N\, Channel 15 \./ —/

s \:]/ e

<D

32092M \:]/ 32090M

(

Rockwell Automation Publication 1715-UM001I-EN-P - March 2020 129



Chapter 2

Installation Instructions

130

Modules are installed by pressing them onto the 1715-A310 three-slot base unit.
Follow these steps.

1.
2.

Inspect the connector pins, see page 119.

Inspect the identification labels on the sides of the modules and record the
location and the module information that is shown on the label.

This helps you when installing a new or replacement module in the future
by allowing you to order the replacement parts without disturbing the
system.

Check the coding pegs on the termination assembly and verify that they
match the sockets on the back of the I/O module, see page 120.

Verify that the slot on the head of the module clamp screw is vertical, see
page 120.

Place the new module on to the dowel pin on the I/O base unit, see page
121.

Push the module in until the connectors are fully mated.

\ XN
N
‘\ N

)
)

S

S
<

32069 M
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The status indicators listed in Table 14 illuminate depending on which module
you are installing. The table is a quick installation reference. For more detailed

status indicator information, see Appendix A.

Table 14 - Start-up Sequence

1715-1B16D, 1715-0B8DE, 1715-1F16, and 1715-0F8] Modules

Indicator Status
Module Status Green
Redundancy Status Off
Network Status Red
Channel 0...7,8...15 off

7. Turn the locking screw on the front of the module a 1/4 turn clockwise to

lock, see page 122.

o The Redundancy Status indicator of the 1715-IB16D digital input

module shows RED when the screw is locked.

o The Redundancy Status indicator of the 1715-IF16 analog input
module shows RED when the screw is locked.

The module enters its start-up sequence. This takes approximately

3 seconds.

If the module is the first module in a TA group with a running adapter, it
displays the following status indicators. See Table 15.

Table 15 - First Module in TA Group

1715-1B16D, 1715-0B8DE, and 1715-1F16

1715-0F8I Module

Modules

Indicator Status Indicator Status

Module Status Green Module Status Green

Redundancy Status Green Redundancy Status Red to steady green
Network Status Amber Network Status Amber

Channel 0...7,8...15 Off Channel 0...7 Off
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8. If the module is installed next to other modules that are already online, the
start-up sequence completes.

When startup is complete, the status indicators light as follows.

1715-1B16D, 1715-0B8DE, 1715-1F16 Modules 1715-0F8I Module

Indicator Status Indicator Status

Module Status Green Module Status Green

Redundancy Status Green Redundancy Status Red to steady green

Network Status Green Network Status Amber

Channel 0...7,8...15 Inputs show Green; Channel 0...7 Inputs show Green;
Outputs show Amber Outputs show Amber

If the module fails to go online, see the troubleshooting guide in

Chapter 9.

Install Slot Filler Covers To install the slot filler covers, follow these steps.

1. Place aslot filler cover on the empty slot.

2. Screw the clamp screw 90° to the lock position by usinga 9 mm

screwdriver.
Q=250 = e
SSSSSY
OO
SlEEE)E St iler
== | | SlotFillr Covers
" (@] o (@) /
i ey | V4 /
[
H
H
— @ g
Ul - 9
N A
32078 M
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Remove Modules Modules can be removed online without shutting down the system or upsetting
the process in redundant configurations only. However, pulling out simplex
module impacts the process.

Remove modules by carefully pulling them out of the base unit by using this
procedure.

1. Turn the locking screw on the front of the module 1/4 turn counter-
clockwise.

The screw slot is vertical when the module is unlocked.

o
o
o

Turn locking screw 1/4 turn ﬂ( <‘ ')

counter-clockwise until
vertical.

b
—_
)
\_J

Unlocked Position

32084M
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2. Carefully remove the module from the base unit.

45237

IMPORTANT  Make sure that you pull the module straight out when removing it from the
base unit. Do not rock, or tilt the module while pulling it out, as it could
damage the dowel pins.
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Topic Page

Protected Mode 135

Web-Server Control 136
Protected Mode Strategy

The adapter uses the implicit Input/Output I/O) strategy to enter and exit
protected mode. The use of an implicit I/O strategy means that no user action
is required to enter or leave protected mode. Actions prevented in protected
mode are listed in Table 16 below

Table 16 - Actions that are prevented in Protected Mode

ListNo. | Prevented Actions

1. The reset of the 1715-AENTR is prohibited if it is producing or consuming I/0 or if it is bridging to an
1/0 module.

2. The reset of an /0 module is prohibited if it is producing or consuming I/0.

3. The ControlFlashing of a 1715-AENTR is prevented when in protected mode.

The 1715-AENTR recovery image does not support I/O (so does not enter
protected mode) and so ControlFlash is available at any time.
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Web-Server Control Enable/ Disable

The 1715-AENTR contains a web-server that can provide diagnostic
information to a web browser.

In revision 3.x and later the web-server is disabled by default. In revision 2.x
and earlier the web-server is always enabled.

In revision 3.x and later the web-server can be enabled/disabled via the

Security tab of the 1715-AENTR module Add On Profile, as shown in
Figure 61 below.

To access the diagnostic information a user must direct their web browser to

the IP address assigned to the 1715-AENTR.

Figure 61 - Checkbox to enable web-server
e

'Genemll Connedionl Module Info!\l Module Info B | Intemet F'rotocol' Port Conﬁgun:ﬂionl Network' Date/Time  Secunty | ﬂ

r~Webserver
WARNING!

To protect against security threats you are advised NOT to

enable the Webserver

[™ Enable Wehserver
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Controllers

The 1715 digital I/O modules are I/O modules that provide On/Off detection
and actuation. By using the Producer-Consumer network model, digital I/O
modules can produce information when needed while providing more system

functions.

The 1715 digital I/O modules mount in a 1715 Redundant I/O System and use
an I/O termination assembly that is mounted in an I/O base unit to
communicate via redundant 1715 adapters.

Before you install and use your module, you must do the following:

o Install and ground a user-supplied, 24V DC power supply.

e Determine if you are using your digital I/O module in Simplex or Duplex

mode.

o Install the correct termination assembly that is based on your
determination for either simplex or duplex operation.

o Configure the project in RSLogix 5000 software or the Logix Designer
application to accept the number and type of modules for the project.
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Each digital I/O module is an isolated module that plugs into one position of the
I/0 base unit and a termination assembly that is mounted to the base unit.
Digital I/O modules can be configured in RSLogix programming software as
simplex or duplex and then by selecting one of the two available termination
assemblies and the required number of modules.

Termination assemblies provide termination for the field I/O channels and, by
the use of coding pegs and sockets, are matched to a specific digital I/O module.
Module keying can also be set in the project. Field connections are made at the
terminal block connectors on the termination assembly.

The digital I/O modules and termination assemblies for the 1715 Redundant
I/0O System are as follows.

Types of ControlLogix Digital 1/0 Modules and Components

Cat. No. Description

1715-1B16D 16-channel digital input module

1715-0B8DE 8-channel digital output module

1715-TASIB16D 16-channel digital input simplex termination assembly
1715-TADIB16D 16-channel digital input duplex termination assembly
1715-TASOB8DE 8-channel digital output simplex termination assembly
1715-TADOB8DE 8-channel digital output duplex termination assembly

1715-1B16D Digital Input Module

The digital input interface is a combination of digital input modules and
termination assemblies. The 24V DC isolated digital input modules have a
flexible and fail-safe design. The 1715-IB16D interfaces 16 digital input channels
and can be configured in RSLogix programming software as simplex or duplex by
selecting one of the two available termination assemblies and the required
number of modules.

IMPORTANT  When the 1715-1B16D digital input module is used with the 1715-TASIB16D
simplex termination assembly, it is nonisolated.

The 1715-IB16D digital input module features are as follows:
o Flexible, modular construction for user-configured I/O applications
e 16-channel connection capability
o Suitable for simplex, duplex connections, and fault tolerant applications
o Independent, galvanically isolated input channels
e Built-in diagnostic testing and independent watchdog facility

e Module removal and replacement online and, when in Duplex mode, no
interruption of the signal inputs

o Input voltage data is provided for line monitoring and field fault detection
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o Timestamp value per channel recording the time of any transition of state
from ON->OFF or OFF->ON. Note that this value will be overwritten
with each change of state of the input.

1715-0B8DE Digital Output Module

The digital output module interface consists of a combination of digital output
modules and digital output termination assemblies. Each module provides 8
isolated output channels and plugs into one position of the I/O base unit and a
corresponding termination assembly. Digital outputs can be configured as
simplex or duplex.

The 1715-OB8DE digital output module has a flexible, fail-safe design, with
eight field output channels. The module output can be up to 1A continuous for
each channel.

The 1715-OB8DE digital output module features are as follows:
o Eightisolated output channels per module
o Fail-safe design and operation
e Suitable for simplex and duplex connections for fault tolerant applications
o Duplex series output switches with overload protection for each channel

o Voltage and current monitoring on each channel with reverse current
protection

o Short circuit and open circuit line fault detection

¢ Dual redundant field power feed capabilities without the need for external

diodes

e When fitted in duplex configuration, modules can be replaced online
without system interruption

ATTENTION: Maintenance must be performed only by qualified personnel,
otherwise, personal injury or death, or damage to the system can result.
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Common Features

The table lists several features available on 1715 digital I/O modules.

Feature Description

Removal and Insertion Under Power (RIUP) You can remove and insert modules while power is
applied.

Module level fault reporting and field-side diagnostic Fault and diagnostic detection capabilities that provide

detection you the information necessary to most effectively and
efficiently use your module and troubleshoot your
application.

The 1715 digital input modules interface to sensing devices and detect whether
they are ON or OFF. The 1715 digital input modules convert DC

ON/OFF signals from user devices to appropriate logic level for use within the
1715 Redundant I/O System. Typical input devices include the following:

o Proximity switches
o Limit switches

o Selector switches

o Float switches

o Push button switches

When designing a system by using 1715 digital input modules, you must consider
these items:

o The voltage necessary for your application
o Whether you need a solid state device
o Current leakage

o Ifyourapplication uses sinking or sourcing wiring

For more information on digital input modules, see the 1715 Technical

Specifications, publication 1715-TDO001.

Termination Assemblies

There are two types of termination assemblies for the digital input modules. The
application of your system determines which termination assembly you need:

o 1715-TASIB16D 16-channel, digital input simplex termination assembly
e 1715-TADIB16D 16-channel, digital input duplex termination assembly
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Determining Output Module
Compatibility

Using Features Common to
1715 Standard Digital 1/0
Modules

1715 digital output modules can be used to drive various output devices. Typical
output devices compatible with the 1715 digital outputs include the following:

e Motor starters
o Solenoids

¢ Indicators

When designing a system, do the following:
o Make sure that the outputs can supply the necessary surge and continuous

current fOl‘ propcer operation.

o Make sure that the surge and continuous current are not exceeded.
Damage to the module could result.

When sizing output loads, check the documentation that is supplied with the
output device for the surge and continuous current necessary to operate the
device.

The 1715 digital outputs can directly drive the 1715 digital inputs. The
exceptions are DC diagnostic input modules. When diagnostics are used, a shunt
resistor is required for leakage current.

For more information specifically on the compatibility of motor starters to
output modules, see ControlLogix Digital I/O Modules, publication
1756-UMO058.

Termination Assemblies

There are two types of termination assemblies for the digital output modules.
The application of your system determines which termination assembly you
need:

e 1715-TASOBSDE 8-channel, digital output, simplex termination
assembly

e 1715-TADOBSDE 8-channel, digital output duplex termination assembly

The following features are common to all 1715 digital I/O modules.

Removal and Insertion Under Power (RIUP)

All 1715 digital I/O modules can be inserted and removed from the I/O base
unit while power is applied. This feature lets you have greater availability of the
overall control system because, while the module is being removed or inserted,
there is no additional disruption to the rest of the controlled process.
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Module Fault Reporting

1715 digital I/O modules provide hardware and software indication when a
module fault has occurred. The status indicator of each module, and the Logix
Designer application, graphically displays this fault and includes a fault message
describing the nature of the fault. This feature lets you determine how your
module has been affected and what action must be taken to resume normal
operation.

Fully Software Configurable

The Studio 5000 Logix Designer application uses a custom, easily understood
interface to write configuration. All module features are enabled or disabled
through the I/O configuration portion of the software. You can also use the
software to interrogate any module in the system to retrieve the following:

¢ Vendor

o Product Type
e Product Code
e Revision

o Serial Number

e Product Name

By eliminating such tasks as setting hardware switches and jumpers, the software
makes module configuration easier and more reliable.

Module Inhibiting

Module inhibiting lets you indefinitely suspend a connection between an owner-
controller and a digital I/O module without having to remove the module from
the configuration. This process lets you temporarily disable communication to a
module, such as to perform maintenance. You can do this in the following ways:

e You write configuration for an I/O module but inhibit the module to
prevent it from communicating with the owner-controller. In this case, the
owner does not establish a connection and configuration is not sent to the
module until the connection is uninhibited.

e Inyourapplication, a controller already owns a module, has downloaded
configuration to the module, and is exchanging data over the connection
between the devices. In this case, you can inhibit the module and the
owner-controller behaves as if the connection to the module does not exist.
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Features Specific to
1715-1B16D Digital Input
Modules

IMPORTANT Whenever you inhibit an output module, it enters the Program mode and
all outputs change to the state configured for the Program mode. For
example, if an output module is configured so that the state of the outputs
goes to zero (0) during Program mode, whenever that module is inhibited,
the outputs go to zero (0).

These examples are instances where you can use module inhibiting:

e You want to upgrade / replace digital I/O modules. This procedure is only
required when either changing / replacing a single simplex module or
when both duplex modules are removed before one is replaced. We
recommend that you do the following.

a. Inhibit the module.
b. Perform the upgrade (module change).
c. Uninhibit the module.

e You are using a program that includes a module that is not physically
installed, but you do not want the controller to look for a module that does
not exist yet. In this case, you can inhibit the module in your program until
it physically resides in the proper slot.

Status Indicator Information

Each 1715 digital I/O module has a status indicator on the front of the module
that lets you check the module health and operational status of a module. The
status indicator displays vary for each module.

See Appendix A, 1715 Digital Input Module on page 286, for detailed status
indicator information.

The features that are described in this section are available on 1715 digital input
modules.

Data Transfer on Either Cyclic Time or Change of State

Digital input modules always send data at the RPI, but they send data only ata
change of state if the COS feature is enabled. COS is more efficient than RPI
because it multicasts data only when a change occurs.

The table describes the two ways a module sends data to the owner-controller.
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Topic Description

Requested packet interval A user-defined rate at which the module updates the
information sent to its owner-controller. This is also
known as Cyclic Data Transfer.

Change of state Configurable feature that, when enabled, instructs the
module to update its owner-controller with new data
whenever a specified input point transitions from On to
0ff and Off to On. The datais sent at the RPI rate when
there is no change of state. By default, this setting is
always enabled for input modules.

Set RPI

The Connection tab on the Module Properties dialog box lets you enter a
requested packet interval (RPI). The RPI guarantees the slowest rate at which
data is multicast to the owner-controller.

The actual data transfer rate of the module can be faster than the RPI setting.
But, the RPI provides a defined, maximum period when data is transferred to the
owner-controller.

Il Module Propetties: Adapter_Module:4 (1715-1616D 1.1) — |EI|

General Connection® I Module Infol Eonfiguralionl

Requested Packet Interval [RFI): I =] E ms (60.0 - 750.0

™ Inhibit Module

™ Major Fault On Controller If Connection Fails Whils in Bun Mode

[~ Use Unicast Connection aver Ethertet/|P

Module Fault
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1. Choose from the options in the Connection tab.

Parameter

Description

Requested Packet Interval (RPI)

Enter an RPI value or use the default.

Inhibit Module

Check the box to prevent communication between the owner-controller and the module. This
option lets the module be maintained without faults being reported to the controller.

Major Fault On Controller If Connection Fails While in Run Mode

Check the box to create a major fault if there is a connection failure with the module while in
Run mode.

For important information on this checkbox, see ‘Configure a Major Fault to Occur’in the
Logix5000 Controllers Information and Status Programming Manual, publication 1756-PM015.

Use Unicast Connection over EtherNet/IP

Choose between Unicast and Multicast for EtherNet/IP connections. This checkbox is enabled

when the module supports Unicast at the current revision and any part of the module path

crosses EtherNet/IP.

Itis checked and dimmed when the module supports only Unicast and any part of the module

path crosses the EtherNet/IP network.

The checkbox is not checked and dimmed if these conditions are true:

« The current revision of the module does not support Unicast. If a module is Multicast only,
no revision supports Unicast.

« The module is proxied (for example, 1734, 1738 and 1794 modules) and the current
revision of the parent does not support Unicast.

Unicast is not supported with ControlLogix Redundancy, version 19.52. For more details refer

to Knowledge Base article 118315

https://rockwellautomation.custhelp.com/app/answers/detail/a_id/118315

2. Click OK.
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Enable Change of State

The Point column (on the left side of the Configuration tab) lets you determine
whether a change of state occurs when a field device becomes Off to On or On to

Off.

1. On the Module Properties dialog box, click the Configuration tab.

i New Module x|

Genera\“l Ennne:linnl Module Info & | Module Infa B Configuration I

Enable Change of State Reset -
. 5 . Custotn | — Cpen Wire | o Lstch
. g Ot On-= | Dingnesties | 1o (P Detection | ] pisgnesties |  LEhed €
on oft Diagrostics
i [ cd Full x| Eit cd cd Reset
1 [ v Full 2 T [ [ Reset
2 [ rdl Full =]l it rd v Reset
E ¥ V |Ful =l it rd rd Feset
4 [ v Full 2 T [ [ Reset
5 [ o Ful JEd =T ra v Rezet
E v v Full = Eciit... v v Feset
7 = v Full JE3 | IET v v Reset
5 e rdl Full =0 Eait rd rd Reset -|

¥ Enable Change of State for Diagnostic Transitions

@ Full and custom diagnastics require use of an appropriste end-of-line device.

Status: Creating oK I Cancel Help

2. Do one of the following;:

o Check a checkbox to enable COS for a specific point for either Off to
On or On to Off.

o Clear the checkbox to disable the COS for a specific point.
3. Click OK.

See Threshold Values for Digital Inputs on page 261 for setting custom threshold
configurations.

Field-side Diagnostics

If using the 1715-IB16D thresholds, you are responsible for designing a circuit
that provides unique voltage levels for Wire OFF, OFF, ON, and shorted to
24V DC. This typically involves an inline and shunt resistor. Typical values for
the inline resistor are 3.9 k(). A typical value for the shunt resistor is 15 kQ. This
generates an OFF voltage of 5V DC and an ON voltage of 14V DC if the supply
voltage is 24V DC.

The digital input module can detect the voltage level, much like an analog input
module. There are no circuit tests on field wiring. You define your diagnostic
granularity by using custom thresholds that are built in to the channel
configuration. For full diagnostics, you design a circuit for which the OFF state
is, for example, 5V DC, and the ON state, which is, for example, 15V DC. Wire
OFF creates 0V DC, which falls below the OFF threshold, and OpenWire fault
status is set HL. A short to 24V DC is above the ON threshold, and Short Circuit
fault status is sent HI.
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Features Specific to
1715-0B8DE Digital Output
Modules

The features that are described in this section are available on all 1715 digital
output modules.

Field Power Status Integers

The field power status integers (all DINT) supply data to the application, about
the field power supplies to a group of digital output modules.

Group Field Power Current

Values:
o 0 to 8,000 mA or greater (limited by capacity of DINT variable)

Description:

Reports the total current that all the active digital output modules in a group are
drawing from the field power supply. Accuracy is + 10%.

Field Power Voltage 1

Values:
o 01t048,000 mV or larger (limited by capacity of DINT variable)

Description:

Reports the voltage from the field power supply for the specified module and
field power input. Accuracy is + 500 mV.

Field Power Voltage 2

Values:
o 0t048,000 mV or larger (limited by capacity of DINT variable)

Description:

Reports the voltage from the field power supply for the specified module and
tield power input. Accuracy is + 500 mV.

Field Fault Detection

Detection criteria differs depending on whether the output is energized or de-
energized.

Energized open circuit

Current per channel is <10 mA regardless of whether the digital output module
is on its own or in dual pair.
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Energizing short circuit

When energizing, the output switch is set to flow a constant current of 2.5 A for
up to 50 ms (5 A if dual module). If the voltage across the output switch fails to
fall below 3 V within this time, then the output load is deemed to be short
circuited and the output is switched off

Energized short circuit

After the output is energized a different calculation is used. Any current in excess
of 2.5 A (5 A if a dual module) is integrated and the duration time is multiplied
by current; the product is energy. The current and corresponding duration are
measured and compared with the output switch ratings.

The following list shows the nominal times for which particular bands of current
are tolerated before the switch declares short circuit and de-energizes:

o <SA: 25.7 ms
¢« >5A,<10A: 32ms

e 210A,<15A: 1.7ms
e 215A,<20A: 1.0ms
o >20A: 0.9 ms

These times also account for additional delays associated with current filtering
implemented to reduce impact of Electro-Magnetic Interference (EMI).

Energized field fault

A field fault is declared when the channel voltage is 21 V above the field supply
voltage (VF).

De-energized open circuit

The channel voltage is pulled up to (VF/2)-0.75 V, through an impedance of 26
kQ in each module (so 13 k€ for a dual pair) when open circuit and de-
energized. In this state it is declared as open circuit if the channel voltage is within
the band of voltage around this point.

The load must draw the channel voltage down below (VF/3) for it to be seen as
present, so it must still flow a small current when de-energized. The current can
be calculated as:

((VE/6)-0.75 V)/impedance

Where the impedance is 26 kQ or 13 kQ as above.

De-energized short circuit

A short circuit cannot be detected when de-energized without a partial supply of
current.
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The output current is ramped up until it reaches 50 mA, or the output electro
motive force (EMF) increases by 2 volts, or the calculated energy of the pulse
reaches 5 mJ (a timeout condition also exists to catch module faults but this is of
no concern to short circuit detection). Having reached cither threshold, the
actual change in voltage is divided by the actual change in current to yield a value
representing the field load resistance. If this is less than 10 € then a short circuit
is declared. The test currently occurs once per minute sequenced across all output
modules.

Configurable Point-level Qutput Fault States

Individual outputs can be independently configured to unique fault states, either
On, Off, or Hold if there is a communication failure or Program mode.

IMPORTANT Whenever you inhibit an output module, it enters the Program mode and
all outputs change to the state configured for the Program mode. For
example, if an output module is configured so that the state of the outputs
turns off during Program mode, whenever that module is inhibited, the
outputs turn off.

Follow these steps to enable a fault state.
1. On the Module Properties dialog box, click the Configuration tab.

[N Module Properties: AENTR I =[0lx|

General | Connection | Modue Info A | Medue Info B | Configuration ~ Falt/Program Action

Output State During

Program Mode| Fault Mode
Off off
Off off
Off Off
off off
Off off
Off off
Off off
off off

Point

(O
RO O

= o fen e oo fra = e

Communications Failure N
If communications fail in & Leave outputs in Program Mode state

Program Mode: " Change outputs to Fault Mode state

Status: Offline 0K I Cancel Ll Help

2. Choose the Fault mode.
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Click OK.

Output Data Echo

IMPORTANT < Inhibiting a module is handled the same way as a communication failure.

» Setting the radio button to "Leave outputs in Program Mode state" will
cause the outputs to go to the Program Mode state when inhibited.

« Setting the radio button to "Change outputs to Fault Mode state" will cause
the outputs to go to the Fault Mode state when inhibited.

During normal operation, when a processor sends out an output command to the
1715 system, the output module that is targeted for that command returns the
commanded state of the output to the system. This process verifies that the
module has received the command and tries to execute it.
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Table 17 - Recommended Fuses

Monitor Fault Bits

The Output Data Echo matches only the commanded state of the outputs if the
module is operating under normal conditions. If there is an anomaly with the
module, the commanded state and the Output Data Echo cannot not match.

You can monitor the fault bits for your output points for fault conditions. If a
fault occurs, the fault bit is set and your program alerts you to the condition. In
this case, the output data echo cannot not match the commanded state of the

outputs.

If there is a mismatch between the commanded state of the outputs and the
Output Data Echo, check your output module for these conditions:

o Communication fault
o Connection is inhibited

o Blown fuse - Module does not turn on output if overload/short circuit is
detected

Fusing

Some digital outputs have internal electronic or mechanical fusing to prevent too
much current from flowing through the module. This feature helps protect the
module from electrical damage. Other modules require external fusing.

The 1715-OB8DE module uses electronic fusing.
You can reset an electronic fuse through the Logix Designer application or
through ladder logic running on a controller. This feature has a corresponding tag

that can be examined in the user program in the event of a fault.

See Table 18 to determine what fuse to use in your application.

Circuit Type

(at. No.

Fusing on the module Recommended Fuse

DC

1715-088DE™ @ ©)

Yes - Fused on a per point basis Electronically fused

(1) Electronic protection is not intended to replace fuses, circuit breakers, or other code required wiring protection devices.

(2)  The electronic protection of this module has been designed to provide protection for the module from short circuit conditions. The protection is based on a thermal cut-out principle. If there is a short
circuit condition on an output channel, that channel limits the current within milliseconds after its thermal cut-out temperature has been reached.

(3)  The module does not provide protection against reverse polarity or wiring to AC power sources.
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Follow these steps to reset a fuse.

1. On the Module Properties dialog box, click the Configuration tab.
B New Module |

General"l Eonnectionl Modulelnfo.t’-‘«l Module Info B~ Configuration |Fau|t.n"F'roglam f-‘-.ctionl

Latch Reset \
Point [';l;e";;‘i Moload | Letched 7/ T__Ezzt -
Diagnostics | Diagnostics

1] v Ird Reset Reset
1 v Ird Reset Reset
2 Ird Ird Reset Reset
3 Ird Ird Reset Reset
4 Ird Ird Reset Reset
5 [ [ Feset || Reset
& v v Feset Feset
7 ~ ~ Feset Fezet
N

Status: Creating 0K I Cancel | Help |

2. Click Reset for a particular point on the module to reset a fuse.

3. Click OK.

Diagnostic Latch Information

Diagnostic latching lets this module latch a fault in the set position once it has
been triggered, even if the error condition causing the fault to occur disappears.

The Reset Diagnostic Latch service can clear latched diagnostic features.

IMPORTANT Diagnostic latches are also reset through a software reset or when the
power is cycled for the /0 module.
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Follow these steps to enable diagnostic latch of information.

1. On the Module Properties dialog box, click the Configuration tab.
1ol

" General | Connection | Module Info - Configuration | Fault/Program Action |

| _ MoLoaa|_ Lot 2 Reset
Foint Detection .ND LDE’F‘ .Latche!:l € Fuse €
Diagnosticz| Diagnostics
0 rdl = Reset Reset
1 v I~ Reset Reset
2 v I~ Reset Reset
3 Il v Reset Reset
4 d v Reset Heset
5 v v Reset Heset
5 v v Reset Heset
7 v v Reset Heset

Status: Offline 0K I Cancel Apply Help

2. Do one of the following:
o Check a checkbox to enable diagnostic latching for a specific point.

o Clear the checkbox to disable diagnostic latching for a specific point.

3. Click OK.
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 General I Connection I Module Info ﬁl Module Info B | Configuration  Fault/Program Action

Shutdown State

The output module shutdown state defines the behavior of the output module if
communications to the module fail within the timeout period or if the processor
is put into Program mode. This occurs on a channel-by-channel basis. These

principles apply for the 1715 analog and digital output modules.

The shutdown state can be configured to these values:
e On-energize
o Off-de-energize

o Hold last state

Point

Output State During

Program Mode| Fault Mode

Off

Off

Off

Off

Off

Off

Off

(O N

el Ll L B [ Ll El (=]
[=]

Off

(O N

r~ Communications Failure
If communications fail in
Program Mode:

' Leave outputs in Program Mode state
" Change outputs to Fault Mode state

Status: Offline

ok | cancel | e | Hep |
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During normal operation with an adapter present, the state of the outputs can be
configured when no connections from a Logix controller are active.

Analog output modules can be configured to OFF, HOLD LAST VALUE, or
GOTO SPECIFIED VALUE.

IMPORTANT  In Shutdown mode, the analog output module will TURN OFF
all channel status indicators irrespective of the value being
output.

Energize-on-communication-failure

The 1715 Redundant I/O System can be a part of an energize-on communication
failure system. This means that during a system fault, the output module can be
set so that the output is energized. This is on a point-by-point basis. The
following are examples of energize-to-trip uses:

o A fan that runs a ventilation system

o Emergency lights
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De-energize-to-trip

During output, when a system fault occurs, the output module can be set so that
the output is de-energized. This is on a point-by-point basis. The following are
examples of de-energize-to-trip uses:

o Motor starters

o Safety contactors

Disable Line Test

The digital output module incorporates line test functionality that can report
and indicate ‘no load’ field faults. This functionality can be enabled or disabled
by checking or unchecking the box. This is on a point-by-point basis.

Fault and Status Reporting The 1715 digital input modules unicast fault and status data to any owner-

between Input Modules

and Controllers

controllers. All input modules maintain a module-fault word, the highest level of
fault reporting. Additional fault information is provided in separate tags.

The table lists the tag that can be examined in ladder logic to indicate when a
fault has occurred for a standard input module.

Tag

Description

Module-fault word

This word provides fault summary reporting. its tag name is Fault. This word is available on all digital input modules.

Fault

DINT Fault (Radix = Binary) - 0at least one module present

- FFFFFFFF No Logix connection, all additional tags are not valid

Simplex Digital Input Module Additional Tags Include

GroupFault BIT - Tifany point on the module is faulted/failed
PtFault INT (Radix = Binary) - 1bit per point 0...15; 1if point is faulted/failed
OpenWire INT (Radix = Binary) - 1 bit per point 0...15; 1 indicates open wire
ShortCircuit INT (Radix = Binary) - 1bit per point 0...15; T indicates short circuit
Indeterminate INT (Radix = Binary) - 1bit per point 0...15; 1 indicates indeterminate

Duplex Digital Input Module Additional Tags Include

ModAFault BOOL - 0 Good, 1 fault or module not present

ModBFault BOOL - 0Good, 1 fault or module not present

GroupFault BOOL - 1ifany point on either module is faulted/failed

ModAGroupFault BOOL - Tif any point on Module A is faulted/failed

ModBGroupFault BOOL - 1ifany point on Module B is faulted/failed

PtFault INT (Radix = Binary) - 1bit per point 0...15; 1if point is faulted/failed on both modules
ModAPtFault INT (Radix = Binary) - 1hit per Channel 0....15; 1if channel has failed on module A
ModBPtFault INT (Radix = Binary) - 1bit per Channel 0...15; 1if channel has failed on module B
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Tag Description
OpenWire INT (Radix = Binary) - 1bit per point 0...15; 1 indicates open wire
ShortCircuit INT (Radix = Binary) - 1bit per point 0...15; T indicates short circuit

Indeterminate

INT (Radix = Binary)

- 1bit per point 0...15; 1 indicates indeterminate

Module-fault Word
All Modules

Bit31

All words are 32-bit, although only the number of bits appropriate for the density
of each module are used.

Condition Set Bits

Communication fault Al 32 bits are set to 1, regardless of the module’s density.

This illustration offers an overview of the fault reporting process on 1715
standard digital input modules.

Bit0

'

Fault and Status Reporting
between Output Modules
and Controllers

42676

A communication fault sets all bits in the module-fault word.

The 1715 digital output modules unicast fault and status data to any owner-
controllers. All output modules maintain a module-fault word, the highest level
of fault reporting. Additional fault information is provided in separate tags.

The table lists the tags that can be examined in ladder logic to indicate when a
fault has occurred for a standard output module.

Tag

‘ Description

Simplex Digital Output Module Tags Include

Fault DINT Fault (Radix =Binary) - 0at least one module present, data good
- FFFFFFFF No Logix connection, data bad, all additional tags are not valid
ReadBack SINT (Radix = Binary) - 1 bit readback per point0...7
GroupFault BOOL - Tifany point on the module is faulted/failed
PtFault SINT (Radix = Binary) - Thit per point 0...7; 1if point is faulted/failed
NoLoad SINT (Radix = Binary) - Tbit per point 0...7; Tindicates no load
ShortCircuit SINT (Radix = Binary) - 1bit per point 0...7; Tindicates short circuit

Duplex Digital Output Module Tags Include

Fault DINT Fault (Radix = Binary) - 0 at least one module present
- FFFFFFFF No Logix connection, all additional tags are not valid
ReadBack SINT (Radix = Binary) - 1hit readback per point0...7
ModAFault BOOL -0 Good, 1 fault or module not present
ModBFault BOOL - 0 Good, 1fault or module not present
GroupFault BOOL - Tif any point on either module is faulted/failed
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Tag Description

ModAGroupFault BOOL - Tifany point on Module A is faulted/failed

ModBGroupFault BOOL - 1ifany point on Module B is faulted/failed

PtFault INT (Radix = Binary) - 1bit per point 0...15; 1if point is faulted/failed on both modules
ModAPtFault INT (Radix = Binary) - 1bit per Channel 0.. .15; 1if channel has failed on module A
ModBPtFault INT (Radix = Binary) - 1bit per Channel 0...15; 1 if channel has failed on module B
NolLoad SINT (Radix = Binary) - 1bit per point 0...7; Tindicates no load

ShortCircuit SINT (Radix = Binary) - 1bitper point 0...7; 1indicates short circuit
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Notes:

158 Rockwell Automation Publication 1715-UM001I-EN-P - March 2020



Chapter 5

1715 Analog Module
Overview

Using 1715 Analog I/0 Module Features

Topic Page
1715 Analog Module Overview 159
Features Common to All Analog 1/0 Modules 162
Scaling 164
Operating Modes 165

The 1715 analog I/O modules mount in a 1715 Redundant I/O System and use
an I/O termination assembly that is mounted in an I/O base unit to
communicate via redundant 1715 adapters.

Before you install and use your module, you must do the following:
o Install and ground a user-supplied, 24V DC power supply.

o Determine whether you are using your analog I/O module in Simplex or
Duplex mode.

o Install the correct termination assembly that is based on your
determination for either simplex or duplex operation.

Each analog I/O module is an isolated module that plugs into one position of the
I/0 base unit and a termination assembly that is mounted to the base unit.
AnalogI/O modules can be configured in Logix Designer programming software
as simplex (not redundant) or duplex (redundant).

Termination assemblies provide termination for the field I/O channels and, by
the use of coding pegs and sockets, are matched to a specific analog I/O module.
Module keying can also be set in the RSLogix 5000 or Logix Designer project.
Field connections are made at the terminal block connectors on the termination
assembly.
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The analog I/O modules and termination assemblies for the 1715 Redundant
I/0O System are as follows.

Table 18 - Types of ControlLogix Analog I/0 Modules and Components

(at. No. Description

1715-IF16 16-channel analog input module

1715-0F8I 8-channel analog output module

1715-TASIF16 16-channel analog input simplex termination assembly
1715-TADIF16 16-channel analog input duplex termination assembly
1715-TASOF8I 8-channel analog output simplex termination assembly
1715-TADOF8I 8-channel analog output duplex termination assembly

1715-1F16 Analog Input Module

The analog input interface is a combination of input modules and analog input
termination assemblies. The 16-channel analog input module has a flexible and

fail-safe design.

The 1715-1F16 analog input module features are as follows:
o Flexible, modular construction for user-configured I/O applications
e 16-channel connection capability
o Suitable for simplex, duplex connections, and fault tolerant applications
o Independent, galvanically isolated input channels
e Built-in diagnostic testing and independent watchdog facility

o Module removal and replacement online and, when in Duplex mode, no
interruption of the signal inputs

The internal isolated power supply from the 24V DC dual redundant system
power inputs produces module power. The isolated power supply provides power
to the module and is protected by over-voltage and undervoltage detection
circuits. Supply voltage monitoring initiates a warning signal and Power-off
Protection mode when a power failure is detected.

Internal diagnostics test the module at routine intervals. An independent
watchdog arrangement also monitors the module operation and provides more
fault containment by activating a shutdown mechanism when a fault is detected.

IMPORTANT  Ifafault occurs during normal operation in a duplex configured system, an
input module can be removed and replaced without disrupting the input
signals to a live system.
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The adapter also monitors the input data paths and can detect faults within each
input channel. A visual indication of the module status and individual channel
status is provided by an array of front panel indicators and can be connected to
application variables and viewed in the Logix Designer application.

The termination assemblies can accept one or two input modules. Each
termination assembly provides passive signal load termination and over-voltage
protection for each input channel. The system provides flexible input
connectivity by mating specific termination assemblies with the relevant number
of input modules.

Table 19 - Performance Criteria for the Analog Input Module

Attribute Value
Data Input value least significant bit 0.98 pA
Channel Measurement Error at 25 °C (77 °F) £ 2°C(+ 3.6 °F)
After 1year at 40 °C (104 °F) 0.21% + 10 pA
After 2 years at 40 °C (104 °F) 0.22% + 10 pA
After 5 years at 40 °C (104 °F) 0.23% +10 pA
Temperature drift (0.01% + 0.3 pA) per °C

1715-0F81 Analog Output Module

The analog output interface consists of analog output modules and output
termination assemblies. Each module provides eight isolated output channels and
plugs into the I/O base unit and a corresponding termination assembly.

Termination assemblies provide termination for eight output channels and the
coding pegs make sure they mate only with an analog output module. Field
connections are connected to the terminal block connectors on the termination
assembly.

The analog module provides 4...20 mA output current from each channel for

field devices.

The 1715-OF8I analog output module features are as follows:
o Flexible module structure for a user configurable system
o Supports eight field devices
o Secure communication between modules for fault tolerant operation
o Operates as a simplex or duplex configuration

o Two-terminal current regulating device
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Table 20 - Performance Criteria for the Analog Output Module

Attribute Value
Data Input value least significant bit (control) 0.98 pA
Data Output value least significant bit (monitor) 3.9 A
Channel Measurement Error at 25 °C (77 °F) £2 °C(£3.6 °F)
After 1year at 40 °C (104 °F) 0.30% + 10 pA
After 2 years at 40 °C (104 °F) 0.35% + 10 pA
After 5 years at 40 °C (104 °F) 0.44% +10 pA
Temperature drift (0.01% + 0.1 pA) per °C

ATTENTION: Maintenance must be performed only by qualified personnel,
otherwise, personal injury or death, or damage to the system can result.

Features Common to All The features that are common to all 1715 and ControlLogix analogI/O modules
Analog 1/0 Modules are listed in Table 21. The features are described later in this section.
Table 21 - Common Analog I/0 Module Features

Feature Page

Removal and Insertion Under Power (RIUP) 162

Module Fault Reporting 162

Fully Software Configurable 163

Status Indicator Information 163

Removal and Insertion Under Power (RIUP)

All 1715 1/0 modules can be inserted and removed from the chassis while power
is applied. This feature allows greater availability of the overall control system
because, while the module is being removed or inserted, there is no additional
disruption to the rest of the controlled process.

Module Fault Reporting

The 1715 analog I/O modules provide hardware and software indication when a
module fault has occurred. Each module has a status fault indicator and

the Logix Designer application graphically displays this fault and include a fault
message describing the nature of the fault. This feature lets you determine how
your module has been affected and what action must be taken to resume normal
operation.
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Fully Software Configurable

The Logix Designer application uses a custom, easily understood interface to
write configuration. All module features are enabled or disabled through the I/O
configuration portion of the software.

You can also use the software to interrogate any module in the system to retrieve:
e Vendor
o Product Type
e Product Code
o Revision
o Serial Number

e Product Name

By eliminating such tasks as setting hardware switches and jumpers, the software
makes module configuration easier and more reliable.

The keying options available with your 1715 analog I/O are outlined in
Chapter 2.

Status Indicator Information

Each 1715 analog I/O module has status indicators on the front of the module
that allow you to check the module health and operational status of a module.

Module Inhibiting

Module inhibiting lets you indefinitely suspend a connection between an owner-
controller and an analog I/O module. This process can occur in either of these
ways:

e You write configuration for an I/O module but inhibit the module to
prevent it from communicating with the owner-controller. In this case, the
owner does not establish a connection and configuration is not sent to the
module until the connection is uninhibited.

o Inyourapplication, a controller already owns a module, has downloaded
configuration to the module, and is exchanging data over the connection
between the devices. In this case, you can inhibit the module and the
owner-controller behaves as if the connection to the module does not exist.

IMPORTANT Whenever you inhibit an output module, it enters the Program mode and
all outputs change to the state configured for the Program mode. For
example, if an output module is configured so that the state of the outputs
goes to zero (0) during Program mode, whenever that module is inhibited,
the outputs goes to zero (0).
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Scaling

164

These examples are instances where you can need to use module inhibiting:

e You want to upgrade an analog I/O module. We recommend that you do
the following.

a. Inhibit the module.
d. Perform the upgrade.
e. Uninhibit the module.

e You are using a program that includes a module that is not physically
installed, but you do not want the controller to look for a module that does
not exist yet. In this case, you can inhibit the module in your program until
it physically resides in the proper slot.

The limits field is a variable that lets you set the channel output current values
based on a scaling factor. You set the minimum and maximum output values by
using the scaling factor. The scaling factor requires you to set a percentage of the
engineering values. This gives a linear transformation between the engineering
values and the output scaled values across the defined range.

The default minimum and maximum values are 0% equals 4 mA and 100%
equals 20 mA.

Regardless of the Limits field settings, the output current is clamped at
0...24 mA maximum.

The module can operate with values beyond the 4...20 mA range. If an input
signal beyond the low and high signals is present at the module (for example, 3
mA), that data is represented in terms of the engineering units set during scaling.
Table 22 shows example values that can appear based on the example that is
mentioned previously.

Table 22 - Current Values Represented in Engineering Units

Current Engineering Units Value
4mA 0%

12mA 50%

20 mA 100%
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Operating Modes

This section discusses operating modes for the analog input and output modules.

Online Mode

When fully online and operational, each channel provides a regulated current
over a 1...24 mA range for the analog input module and a 0...24 mA range for the
analog output module. The current values are set for each channel by the
commanded values that are received from the running application. The module
indicators are GREEN, and with all module indicators GREEN, none of the
channels are in the failed state; however, the channel indicators depend on the
individual channel status.

In the online mode, you can add a module to a group (in a duplex TA), or change
a module in a pair, with no impact on the reported channel values or deviation
between the regulated current. The unaffected module of a pair provides the full
output values.

Offline Mode

The module is in the Offline mode when it is installed, but is not locked in
position (locking screw that is not engaged). All channel outputs are off and the
channel indicators are OFF. The Healthy indicator is GREEN and the Ready
indicator goes OFF, while the Run indicator is RED. The module enters the
Shutdown mode when locked in position.

When a critical power fault is detected, the module automatically enters the
Shutdown mode and the Healthy indicator goes RED before it goes into Ready
mode.

Shutdown Mode

In the Shutdown mode, all channels regulate their output to shutdown settings
for each channel. The Ready and Run indicators are RED.

In a group arrangement, one module can be in shutdown while the other can
continue to be online and in the Run mode and regulate the output according to
the commanded values.

When the module is communicating with the processors in Shutdown mode, it
transitions to the Ready mode. If there is an application running, it transitions to
the Recover mode.
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Ready Mode

All channels are off when in the Ready mode, the Ready indicator is GREEN and
the Run indicator is RED while the channel indicators are OFE. When an
application is started, the module transitions to the Run mode.

When a module loses communication with the processor, then it transitions back
to the Shutdown mode.

Run Mode

In the Run mode, all channels regulate the output current to the commanded
value for each individual channel. The Ready and Run indicators are GREEN.
You must make sure that all user-required values have been set (by using RSLogix
5000 or Logix Designer application) before transitioning the module to Run
mode.

If, for any reason, a module does not receive commanded values, then the module
transitions to the Shutdown mode.

Shutdown States

You can configure the channel shutdown states to do one of the following:
o Turn-off/de-energize the channel
o Hold last state

o Regulate the output to a specified value

The shutdown state defaults to turn-off/de-energize.

IMPORTANT  Ifnoindicators are lit when module is inserted, the base unit may not have an
incoming power supply, or the module may be faulty.
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HART

This section discusses The Highway Addressable Remote Transducer (HART®)
communication protocol, which is an open standard owned by the more than
100 member companies in the HART Communication Foundation (HCF).
Products use the HART protocol to provide both analog 4-20 mA and digital
signals. Digital signals are combined with analog signals to provide control and
status data for field devices.

HART is available in revision 3.x and later.

HART Features

The support for HART in the 1715 Redundant I/O System has the following

features:
o HART support on every analog input and output channel

e Variables for each analog input and output channel to monitor HART
device information

Configuration of HART Variables

The Controller tags created when an analog input module (1715-IF16), or
analog output module (1715-OF8I), are added to an application, contain
variables to monitor HART data.

Make sure that your HART field devices support HART command 0 (‘read
unique ID’) and HART command 3 (‘read current and four dynamic variables’),
the 1715 redundant I/O system uses these commands to communicate with the

HART devices.

The 1715 analog input and output modules use HART command #03 to collect
data from the field device as defined by Revision 5 of the HART specification.
The data available from HART enabled field devices is reported to the
application in the AB:1715_ChHART _Struct sub-structure of the modules
input tag.

The structures provide the following:
o Process measurements and measurement status.
o Errors on HART communication seen by the field device.
o Status of the field device.

o Time in milliseconds since the data was last updated.

You can monitor the status of the field device and use this to report diagnostic
errors and manual configuration changes.

The HART data is also available to the user for monitoring purposes via the
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HART Device Info tab of the I/O module properties.

IMPORTANT  The update rate for HART data from field devices is slower than the update rate
for the 4 mA to 20 mA analog signal itself. HART data can take up to 4 seconds
to update a channel, depending on the device type and configuration. This is
not affected by the number of channels enabled for HART, but is affected if
HART Pass-Through is in use on the channel.

Precautions for HART in a Safety System

IMPORTANT  Ifyou use HART in a safety system, take these precautions:

» Do not use HART variables as the primary initiator for a Safety
Instrumented Function. The HART protocol does not meet the applicable
integrity levels for Safety Instrumented Functions.

« Make sure that HART is disabled for field devices that do not have a locked
configuration. This will prevent the use of HART to change a device
configuration.

«  Make sure that the custom data for the device (this is the data provided in
response to HART command #03) is used in accordance with the device
manufacturers published recommendations.

Configure HART for Field Device Monitoring

When an analog module is added to the RSLogix application, input, output and
configuration tags for the module are automatically created. The input tags
contain AB:1715_ChHART _Struct sub-structures for HART data. The
configuration tags contain a HartEn variable that is used to enable HART on
individual channels.

To configure an analog channel to use HART to monitor a field device, HART
must be enabled for the I/O module, as well as the channel the device is
connected to. To enable HART do the following:

1. Double click on the I/O module in the Controller Organizer to display
the I/O module properties. On the General tab, update the Module
Definition to enable HART:
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[ Module Properties: AENTR_DUAL:6 (1715-IF16 3.001) = I DI_}
General IConnectmn I Module Info .RI Module Info B I Corfiguration I HART Device Info I
Type: 1715-IF16 16 Channel Current Analog Input
Vendor: Allen-Bradley
Parent: AENTR_DUAL
Mame: I AI_DUALH Module A Slot: IG 'I Module B Slot: 7
Description: ;I
[
Module Definition
e soor _Change.. |
Electronic Keying: Compatible Module
Redundant: Yes ;I
SIL2 Safety: No
HART Enabled: Yes j
Status: Offline oK I Cancel Appl Help

2. Enable HART on the channels to which the devices are connected. To do
this for an 1715-IF16, set the I/O module configuration variable
<AENTR>:<slot>:C.HartEn. For example, enabling HART on all
channels for a module in slot 2:

Name -a|e | Value € | Force Mask € | Style Data Type Description
—-HAIO:2C [ {oe] AB:1715_AlI16_V3.C.0
+-HAIO:2C Ch [...] [...] AB:1715_Al_Struc:C:0[16]
=-HAIO:2.C HartEn -1 Decimal INT

HAID:2.C HartEn.0 1 Decimal BOOL

HAIQ:2:C HartEn 1 1 Decimal BOOL

HAIO:2:.C HartEn 2 1 Decimal BOOL

HAID:2.C HartEn.3 1 Decimal BOOL

HAIQ:2:C HartEn 4 1 Decimal BOOL

HAIO:2.C HatEn 5 1 Decimal BOOL

HAID:2.C HartEn.6 1 Decimal BOOL

HAIQ:2-C HartEn 7 1 Decimal BOOL

HAIO:2.C HartEn 8 1 Decimal BOOL

HAID:2.C HatEn.9 1 Decimal BOOL

HAIQ:2-C HartEn 10 1 Decimal BOOL

HAIO:2:.C HartEn 11 1 Decimal BOOL

HAIO:2.C HartEn. 12 1 Decimal BOOL

HAIO:2-C HartEn 13 1 Decimal BOOL

HAIO:2.C HartEn 14 1 Decimal BOOL

HAIO:2.C HartEn. 15 1 Decimal BOOL
+-HAIO:Z: [...] [...] AB:1715_Al16_Simplex_V3H...

For a 1715-OF8I there is a BOOL variable for each channel to enable HART:
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—-HAIDT:6:C [...1 {...1 AB:1715_ADB.LC:0
—-HAID:6:C.Ch {...1 {..-1 AB:1715_A0_Struc:C:0[8]
—-HAIDT:6:C.Ch[0] foool floool) AB:1715_A0_Struc:C:0
HAIO1:6:C.Ch[0] LowSignal 4.0 Float REAL
HAIO1:6:C.Ch[0]. HighSignal 20.0 Float REAL
HAID1:6:C Ch[0] LowEngineering 0.0 Float REAL
HAIDT:6:C Ch[0] High Engineering 100.0 Float REAL
HAIO1:6:C.Ch[0].Hold Forlnit 0 Decimal BOOL
HAID1:6:C.Ch[0] FauttMode 1 Decimal BOOL
HAIO1:6:C.Ch[0]. ProgMode: 1 Decimal BOOL
HAID1:6:C.Ch[0].RateAlarmLatch 0 Decimal BOOL
HAIDT:6:C Ch[0]. Limit Alarm Latch i} Decimal BOOL
HAIO1:6:C.Ch[0]. RampToRun 0 Decimal BOOL
HAID1:6:C.Ch[0]. Ramp To Fautt 1} Decimal BOOL
HAIDT:6:C Ch[0]. Ramp ToProg i} Decimal BOOL
HAID1:6:C.Ch[0].AlamDisable 0 Decimal BOOL
HAID1:6:C.Ch[0].Prog ToFaultEn 1} Decimal BOOL
HAIO1:6:C.Chl[0] HartEn a Decimal BOOL
HAIC1:6:C.Ch[0].FaultValue 0.0 Float REAL
HAIDT:6:C Ch[0] ProgValue 0.0 Float REAL
HAIO1:6:C.Ch[0] MaxRampRate 0.0 Float REAL
HAIO1:6:C Ch[0] LowLimit 0.0 Float REAL
HAIO1:6:C Ch[0]. High Limit 100.0 Float REAL

3. Repeat for all the I/O modules and channels that you want to monitor.

AB:1715_ChCHART _Struc

The AB:1715_ChHART_Struc is sub-structure within the analog modules
input tag. It is used to contain the HART data from the device.

Identifier Type | Description Remarks

HARTPV REAL |  Variable Primary loop current variable
HARTSV REAL |  Variable Second loop current variable
HARTTV REAL |  Variable Third loop current variable
HARTQV REAL |  Variable Fourth loop current variable

Primary variable status:
PVStatus SINT Status 0x00 : variable is not connected.

0xc0 (decimal -64): variable is connected.
SVStatus SINT Status Second variable status. Values as for Primary.
TVStatus SINT Status Third variable status. Valuesas for Primary.
QVStatus SINT Status Forth variable status. Values as for Primary.

170
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Identifier

Type

Description

Remarks

CommandStatus

SINT

Status

Command error summary. If bit 7 is 1 then the remaining bit
indicate communications errors as follows:

Bit 6: vertical parity error.

Bit 5: overrun error.

Bit 4: framing error.

Bit 3: longitudinal parity error.
Bit 2: reserved, set to 0.

Bit 1: buffer overflow.

Bit 0: not used.

If bit 7 is 0 the remaining bits contain a command specific
response code in the range 0 to 127. Some common response
codes are:

0: Success — command completed successfully.

32: Busy — the device is performing a function that cannot be
interrupted by this command.

64: Command not implemented — the device does not support
the command.

FieldStatus

SINT

Status

Field Device status:

Bit 7: field device malfunction.

Bit 6: configuration changed.

Bit 5: cold start.

Bit 4: more status available.

Bit 3: analog output current fixed

Bit 2: analog output saturated

Bit 1: non-primary variable out of limits
Bit 0: primary variable out of limits

ExternalDeviceStatus

SINT

Status

Extended field device status:
Bit 7: undefined.

Bit 6: undefined.

Bit 5: undefined.

Bit 4: undefined.

Bit 3: undefined.

Bit 2: critical power failure.
Bit 1: device variable alert.
Bit 0: maintenance required.

DataAge

SINT

Time

Time, in seconds, that indicates the age of the HART data as
follows:

0..127 : Age in seconds of the current data values.

-1:Values un-initialized (i.e. no successful read at all, this will be
the power up condition )

-2 : Values are > 127 seconds old
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HART Pass-Through

172

The HART Pass-Through feature enables using an external asset management
system to manage HART compatible field devices connected to a 1715
controller.

HART Pass-Through uses the device type manager (DTM) standard, defined by
the HART Communication Foundation, to enable using any asset management
system which using the generic 'Frame' standard. Examples of compatible tools
are the Fieldcare application by Endress+Hauser and the FactoryTalk®
AssetCentre software by Rockwell Automation.

Using HART Pass-Through

The Controller tags created when an analog input module (1715-IF16), or
analog output module (1715-OF8I), are added to an application, contain
variables to monitor HART data.

To use HART Pass-Through, you have to install the 1715-DTM software on the
computer which is running the asset management system. You can then enable

and disable the HART Pass-Through capability of the 1715 Adapter.

For an analog module, HART data is available to the application in the ChHart
array element of the modules input tag when the module has HART enabled, for
example:

—HAIO:Z1 ChHart [...] [...} AB:1715_ChHART _Struc:l.0[16]
—HAIO:Z1 ChHart[0] . [aed] AB:1715_ChHART _Stuc:1.0

HAIO:Z1ChHart[0] HARTRYV 0.11982727 Flogt REAL

HAIO:Z1 ChHart[0] HARTSV 0.0 Float REAL

HAIO:Z1 ChHart[0] HARTTV 0.0 Float REAL

HAIO:Z:1 ChHart 0] HARTQY 0.0 Float REAL
+-HAID:2: ChHart[l] PVStatus -4 Decimal ~ (SINT
+HAIO:2: ChHart[0] SV5tatus -4 Decimal ~ [SINT
+-HAIO:2: ChHart[0]. TVStatus -4 Decimal ~ [SINT
+HAIO:2: ChHart[0] QVStatus -84 Decimal ~ [SINT
+-HAIQ:2:| ChHart[0].Command Status 0 ODecimal ~ |SINT
+-HAIO:2:| ChHart[0]. Field Status 0 Decimal ~ |SINT
+-HAIO:2:| ChHart[0]. Bxtemal Device Status i Decimal ~ |SINT
+-HAID:Z| ChHart[0] Datafge 0 Decimal ~ |SINT

IMPORTANT  HART Pass-Through must be enabled

Once HART Pass-Through has been enabled, HART device data can be viewed
on the HART Device Info tab of a module properties:
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General | Connection | Module Info | Corfiguration | HART Device Info

Channel
0 1|2 | s | & | s | s | 7 |
g | s | o | | oz | 13 ] s | 15 |
Taag: PT1O tanufacturer |D: Endress+Hauszer
e — Device Type: Cerabar M
Dewice I0: A0B&720
Descriptar,. s Final Aszembly Mumber: 0
Date: 143172001 Status: ar.
Wwiite Protect: Ho Dliagnostic Code:
P Revisions
Upper Range Yalue: 4000 bar Universal: 5
Lower Range Yalue: 0.00 bar Device: 1
Damping: 0.00 g Software; 12
Transfer Function:  Linear Hardware: 1
| Refrezh ‘

HART Pass-Through Features
The support for HART Pass-Through in the 1715 Adapter has these features:

o Pass-Through support for HART standards 5, 6 and 7.

e Support for CIP HART object services 0x4b, 0x5a, 0x5b, 0x5¢, 0x5e, 0x5f
and 0x60.

o Supports the 1715-DTM provided by Rockwell Automation.

Precautions for HART Pass-Through in a Safety System

IMPORTANT  Ifyou use HART Pass-Through in a safety system, take these precautions:

«  Observe the precautions in Precautions for HART in a Safety System

+ Make sure that HART Pass-Through is enabled only under control of the
application.

+ Make sure that HART Pass-Through is enabled only when necessary.

« (Configure the application to generate an alarm if Hart Pass-Through is
enabled on any safety-critical channel of any module.
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Installing the 1715-DTM

The 1715-DTM is the device type manage for the HART Pass-Through feature
in a 1715 system. It must be installed on the Windows computer which is
running the asset management system. For the PC specification refer to the
Preface chapter, Required Software.

To install the DTM, do the following:

1. Locate the file named setup.exe and run it.

2. If the computer onto which the DTM is being installed does not contain
the Microsoft packages required to support the DTM, the following

screen is displayed, in which case click Install.

RA1715HARTDTM - InstallShield Wizard

7 RA1715HARTDTM requires the following items to be installed on your computer. Click
Install to begin installing these requirements.

Status  Reguirement
Pending Microsoft Visual C++ 2015 Redistributable Package (x86)

Install | [ Cancel

3. Click Next.

2] RAI715HARTDTM - InstallShield Wizard =5

Welcome to the InstallShield Wizard for
RA1715HARTDTM

The InstallShield(R) Wizard will install RA1715HARTDTM on
your computer. To continue, dick Next.

WARNIMG: This program is protected by copyright law and
international treaties.

4. Accept the terms of the license agreement, click Next
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1) RA1715HARTDTM - InstaliShield Wizard =5
License Agreement
l Please read the following license agreement carefully.
To add your own license text to this dialog, specify your license agreement file in the Dialog
editor.
1. NMavigate to the User Interface view.
2, Select the LicenseAgreement dialog.
3. Choose to edit the dialog layout.
4, Once in the Dialog editor, select the Memo ScrollableText contral.
5. Set FileName to the name of your license agreement RTF file.
After you build your release, your license text will be displayed in the License Agreement dialog.
InstallShield
[ < Back ][ Next > ] [ Cancel
S. Fill out the customer information, click Next.
2] RAI715HARTDTM - InstallShield Wizard =5
Customer Information
Flease enter your information.
User Name:
[Rockwel Automatior]
Organization:
IRod(weII Automation
InstallShield
[ < Back ][ Next > ] [ Cancel ]
6. Change the destination folder if required, click Next.
2] RAI715HARTDTM - InstallShield Wizard =5
Destination Folder
Click Mext to install to this folder, or dick Change to install to a different folder.
Install RA1715HARTDTM to:
C:\Program Files (x36)\Rockwell Automation'\RA1715HARTDTMY
Installshield
<Back |[  MNext> | [ Cancel
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7. Review the installation setting, click Install.

2] RAI715HARTDTM - InstallShield Wizard =5

Ready to Install the Program
The wizard is ready to begin installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Current Settings:

Setup Type:
Typical
Destination Folder:

C:\Program Files (x86)\Rockwell Automation\RA1715HARTDTMY

User Information:
Mame: Rockwell Automation
Company: Rodkwell Automation

InstallShield

[ <Back |[ Instal | [ Cancel

8. Once the DTM has installed, click Finish.

2] RAI715HARTDTM - InstallShield Wizard =5

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed
RA1715HARTDTM. Click Finish to exit the wizard.

Cancel

Updating the Asset Management System DTM Catalogue

Once the DTM is installed, the DTM catalogue of the asset management system
must be updated. For example, the Rockwell AssetCentre DTM catalogue is
updated by clicking the Scan Now button on the DTM Catalog dialogue:
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DTM Catalog o|B X
| Predefined fiters DTM lbrary detais
ALDTHs Mising DTMs Last scanned on 7/4/2015 7-23:32 Al
Enabled DTMs Disabled DTMs [ new, 0 remaved, 0 upgraded, 0 unable to test
Available DTMs Bdra DTMs
All 65 DTMs (No filter)
Status  Awailable Vendor Frotocols DTM Name Version Librar *
The updated DTM catalogue will contain the following 3 1715 DTM:s:
Rockwell Autom... © EtherMet/IP (CIF) 1715 EtherNet/|P Gateway OTM - 3.1.3.0
Rockwell Autom.. | EtherMet/IP (CIF), HART  1715-IF16 11
Rockwell Autom...  EtherMet/IP (CIF), HART  1715-0F3l 31

The purpose and usage of the DTM:s is explained in the following sections.

Enable HART Pass-Through in the Controller

The 1715 DTM uses HART Pass-Through to communicate with HART
devices. Before it can do this, HART Pass-Through must be enabled for the 1715,
and HART enabled on the channels that HART devices are connected to.

To enable HART Pass-Through, do the following:
1. Open the RSLogix application containing the 1715 Adapter and its

I/O modules.

2. Enable HART on the I/O modules and channels to which you wish to
perform Pass-Through requests, see previous section on how to do this.

3. Enable HART Pass-Through for the 1715 by setting the output tag
<AENTR>:0.HARTPassThrough:

- HAIDD [on] [
£ HAOOARTRzsThough | 240000 0000 0000 000 00010000 0a00 oot Bray
HAI00 Enable 1 Ocimd

4. Compile and download the application.
Using Factory Talk Asset Center with Analog Modules

In order to use the DTMs, a DTM network must first be configured in the asset
management system.
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Usi

ng the Rockwell AssetCentre, for example, do the following:

1. Make sure the DTM catalogue is up to date, see previous section on how to
do this.
2. Right click on the Host PC icon at the top of the tree, click Add DTM.
Selecta’1715 EtherNet/IP Gateway DTM,, click OK.
DTM Metwork
| | =-E&d HostPC
L i - 1715 BtherMet/IP Gateway DTM]
|
3

. Right click on the 1715 EtherNet/IP Gateway DTM’ that has just been
added, click Add DTM. Selecta 1715-IF16 or 1715-OF8I, depending on
the type of physical I/O module present. Repeat for each I/O module.

DTM Metwork
| | =& HostFC
E-8 - [1715 BtherNet/IP Gateway DTM]
|| Ze
-kl - [1715F16]
P - [17150F8)]
4.
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DTM Metwork
\| | =& Host PC
=L - [1715 EtherNet/IP Gateway DTM]
5

-5 - [1715F16]
. =-E HARTCH_00
. L[] - [Generic HART DTM]
=-E HARTCH_D4

L2 - [Generic HART DTM)
¥Q - [1715-0F80]
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5. The 17151/0O DTMs must also be configured as described below. This can
be done before or after adding the device DTMs.

IMPORTANT  Device DTMs are provided by the device manufacturer, and require separate
installation, not covered in this guide.

1715-DTM Configuration

1715 EtherNet/IP Gateway DTM
This DTM does not require configuration.

1715-1F16/0F8I
To configure the 1715-IF16 or 1715-OF8I DTM, follow the steps below:

1. If the DTM is online take it offline by right clicking on the DTM and

selecting Offline.
DTM Metwork
-k Host PC
=-L1 - [1715 EtherNet/IP Gateway DTM]
=6 1
£ HARTCH Rename
N R (€ Add DTM
=2 - [17150F8 "
-8 HARTCH Emove
I R EHIR EL Offline
I Device additional — »
Configuration
Diagnosis

2. Right click on the I/O DTM, select Configuration from the pop-up

menu.
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DTM Metwork

= Host PC
=41 - [1715 EtherNet/IP Gateway DTM]
5 1
-5 - [1715F16]
. =-E HARTCH_00
[ - [Generic HART DTM]

Rename

I Add DTM

I Remove

Online

I Device additional 3

Configuration

Diagnosis

3. Enter the IP address of the 1715 Adapter, and select the I/O module slot
position. Note that the first I/O slot number is 2. Click ‘OK.. Either Apply
or OK must be clicked for the changes to take effect. Changes are ignored
if Next is clicked on its own.

DTM Network [E=TEN ==
Rockwell
Device Name: ~ 1715-OF8L Automation
Description: 1715 8-channel HART Analog Output Module
I IP Address: 192 . 168 . 3 . 5
| Sothurber:
02
o
04
05
06
07
09
l 1
11
L 12
13
14
15
1
17
18
Py 18
& Offine 51 Planning Engineer
2
2
23
24
25 Next Help
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1715-DTM HART Diagnostics

The DTM provides a Diagnostics function that enables the user to determine the
state of any HART devices connected to a 1715 I/O module. To access the
Diagnostics function using AssetCentre, do the following:

1. Ensure that the I/O module DTM is online. To do this right click on the
I/O module and select Online from the menu.

i

DTM Network
=+ Host PC
EI=L.W.'J= - [1715 BtherNet/IP Gateway DTM]
S 1
i
. =-E HAR Rename
-y
E—é - [75 Add DTM
Remove
I | Online
I Device additional — »
Configuration
l Diagnosis

2. Right click on the I/O module and select the Diagnosis function.

DTM Network
= Host PC
El=l.w.1= - [1715 BtherNet/IP Gateway DTM]
S 1
- E ename
=G AddDTM
..... T
- Remove
I Offline
I Device additicnal »
Cenfiguration
l | Diagnosis |

3. On the Diagnostics dialogue click Scan On. The DTM queries each
channel to determine whether or not a responding HART device is
connected.

For a channel with a connected device, the device information is displayed.
The DTM refreshes this at intervals given by the Scan Interval.

If a channel does not have a device attached, the DTM periodically queries
the channel in order to detect a newly connected device.
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DTM Network =[5 i)
Device
3 - Rockwell
Device Mame:  1715-IF16 Automation
Description: 1715 16-channel HART Analog Input Module
A
1 Scan Interval: — 5
I ch Tag Address Manufacturer Device Status Loop Current PV
I 00 PT101 0x910E7B1E7D 7 14 0x00, 0x00 4.03596 0.04
01 noConnection, error = Ox1
0z noConnection, error = 0x1
[l 03 noConnection, error = Ox1
04 noConnection, error = Ox1
a5 noConnection, error = Ox1
[} noCennection, errar = Ox1
I o7 noConnection, error = 0x1
08 noConnection, error = Ox1
09 noConnection, error = 0x1
I 10 noConnection, error = Ox1
i 11 noCennection, errar = 0x1
12 noConnection, error = Ox1
13 noConnection, error = 0x1
14 noConnection, error = 0x1
15 noConnection, error = Ox1
] n r
L= Online slot [ 2 User Level Planning Engineer
Neot Help

4. Click Next to exit.

IMPORTANT

In order to use the Diagnostic function, the DTM must be online, so ensure that
the DTM is online before opening the Diagnostics dialogue. Diagnostic controls
are disabled (greyed out) if the DTM is offline when the Diagnostic dialogue is
opened. The online status of the DTM is displayed at the bottom of the

Diagnostics dialogue.

IMPORTANT

No device DTMs have to be configured in order to use the Diagnostics function.

IMPORTANT

The Scan Interval can be reduced, but doing so may prevent other clients, for
example RSLogix 5000, from communicating with the 1715 to retrieve HART

information.
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Add the 1715-AENTR Adapter to the 1/0 Configuration Tree 193
1715-1B16D Digital Input Module 206
1715-0B8DE Digital Output Module 214
1715-1F16 Analog Input Module 220
1715-0F8I Analog Output Module 225

Now that the hardware portion of the system is installed, you can configure your
1715 Redundant I/O System by using the software applications that you installed
from The Product Compatibility and Download Center website (PCDC) at
http://compatibility.rockwellautomation.com/Pages/home.aspx. See
System Software on page 59.

Before You Begin Before you begin configuring the 1715-AENTR modules in the redundant

chassis, verify that these tasks have been completed:

o Make sure that RSLogix 5000 programming software, version 20 or later,
or Studio 5000 environment, version 21 or later, is installed.

e Make sure that the drivers are installed by using RSLinx Classic software,
version 2.57 or later.

o Make sure that the firmware is at the latest revision and the software is at
the latest version.

o Make sure that both Add-on Profiles are installed on your system:
- One for the 1715 adapter
- One for the 1715 I/O modules
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Install the Software

Install the Add-on Profiles

Product Installation

184

Install the following software:

o RSLogix 5000 programming software, version 20 or later, or Studio 5000
environment, version 21 or later

o RSLinx° Classic software, version 2.57 or later

You must install two Add-on Profiles — one for the adapters, version 2.01.014 or
later, and one for each of the I/O modules, version 3.01.014 or later. (The four
I/0 module Add-on Profiles are contained in one file.)

See the latest certifications for software and firmware at

hetp://www.rockwellautomation.com. See the TUV website at

http://www.tuvasi.com for SIL 2 certification listings.

The Add-on Profiles can be found on the Product Compatibility and Download

Center website.

Once the Add-on Profiles are installed on your computer, they can be accessed
through RSLogix 5000 software and/or the Logix Designer application.

With the Add-on Profiles, you are able to do the following:
o Add and configure the redundant adapter pair.
¢ Add and configure I/O modules in Simplex mode.
e Add and configure I/O modules in Duplex mode.

e Monitor diagnostics for I/O modules.

To install the Add-on Profiles, follow these steps.

IMPORTANT  Make sure any instances of RSLogix 5000 programming software or Logix
Designer application are shut down before beginning.

Installation of product, this is achieved using the PCDC Website

To download the Add-on Profiles for the 1715 adapter and I/O modules from
the Product Compatibility and Download Center website go to:

http://compatibility.rockwellautomation.com/Pages/home.aspx
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EDS Files

The 1715 modules contain the EDS files for installation into RSLinx software.
You can right-click the module in RSLinx Classic software and upload the EDS
file into RSLinx Classic software without downloading EDS files from the
typical download site. Follow these steps to upload from RSLinx Classic

software.

1. Open RSLinx Classic software.

2. Inthe RSWho tree, right-click the Ethernet adapter and choose Upload
EDS file from device.

T
Exd

W Autobrowse Mat Browsing

@5 CIE_DYNL, Ethernet
i@ CellaMT, Ethernet
ia Cube, Ethernet Backplane
&5 Cubez, Ethernet 1715-a11
i M 10.85.61.229, 1756-EM2T, 1756-EM2T/C
Backplane, 1756-A10(4
00, 1756-L63 LOGIXES6S, Cube_West
01, 1756-ENZTR, 1756-ENZTRIA
i &5 A, Ethernet
ﬂ 192,168.1,100, 1756-EN2TR, 1756-EMZTR[A
192,168.1,102, 1734-AENTR EtherMet/IP Adapter,
B3 Backplane, Paintlo Chassis 6 Slot
g?;g Pointbus Part, Devicehlet
192,168.1,103, 1794-AENT FLEX IjO Ethernet Adapher, 1794-AENT/B
&8 192,168.1,104, 1734-AENT Etherhet/IP Adapter, 1734-AENT Ethernet/IP Adapter
3 192,168.1,105, 1756-ENBT/4, 1756-ENBT/A
BB Backplane, 1756-A414
00, 1756-EWEB/A, 1756-EWEBA
01, 1756-EMBT/A, 1756-ENBTA
02, 1756-CNBJE, 1756-CHBJE 11,005
192,163.1,110, 1756-EM2TR, 1756-EMZTRA
192,168,1,112, 1756-EM2TR, 1756-EMZTRIA
i ,1,120, 1715-AENTR. Redundart I/O EtherNet{IPAdapter, 1715-AENTR
B3 Backplane, 1715-A11
j 02, 1756-EM2T, 1756-EM2T/C
W 03, 1756-IB161fA, 1756-1B161/A DCIN IS0L
04, 1756-OB18IJA, 1756-OB16I1A DCOUT ISOL
' 05, 1756-I616D(4, 1756-IB160/4 DCIM DIAG Q01
06, 1756-0B16DJA, 1756-0B160JA DCOUT DIAG
§ 07, 1756-1816Df4, 1756-IB16D/A DCIN DIAG

3. Choose Upload EDS file from device from the pull-down menu.
]

Remove

Criver Diagnoskics
Configure Driver
Lipload EDS File From d

B = o

Device Propetties
Module Statistics
Module Configuration
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Follow the prompts in the Rockwell Automation EDS Wizard.

Rockwell Automation’s EDS Wizard

Welcome to Rockwell

Automation's EDS Wizard

The EDS Wizard allows you to;

egister EDS-based devices
urregisler a device:

chiange the araphic images associated with & device.

create an EDS file fromean unknown device:

- upload ED'5 file(s] stored in a device.

Ta cantinue click Mext

N

cocn |

In the rare case that you must update an EDS file, you have to go to
Get Support Now to obtain the correct files. Also note that when you download

the EDS files, you see the Chassis EDS files that you do not see if you upload

from the module. These files are necessary for chassis selection choices only in the

Logix Designer application. Keep in mind that these are virtual chassis product
numbers and not literal catalog numbers. See the example in Figure 62.

Figure 62 - Virtual Chassis File Product Numbers

Details & Device Catalog Major | Minor
[ 1 5

Allen-Bradley Details | Download Analog 110 1715-1F16 1715-1F16

Allen-Bradley Details | Download Analog 170 1715-0F81 1715-0F81 1 5
Allen-Bradley Details | Download Chassis 1715-A11 1715-A11 1 1
Allen-Bradley Details | Download Chassis 1718-A14 1715-A14 1 1
Allen-Bradley Details | Download Chassis 1715-217 1715-217 1 1
Allen-Bradley Details | Download Chassis 1715-A2 1715-A2 1 1
Allen-Bradley Details | Download Chassis 1715-A23 1715-A23 1 1
Allen-Bradley Details | Download Chassis 1715-A26 1715-A26 1 1
Allen-Bradley Details | Download Chassis 1715-A5 1715-A5 1 1
Allen-Bradley Details | Download Chassis 1715-A8 1715-A8 1 1
Allen-Bradley Details | Download Digital 110 1715-1B16D 1715-1B16D 1 5

Create the Project in RS Logix Once the Add-on Profile is installed, you are ready to create the RSLogix 5000 or
5000 or Studio 5000 Logix

Designer

186

Logix Designer project. In this section, you do the following:

e Create a project.

o Configure the 1756 controller in the project.
e Add the 1756-EN2TR module to the project.

Step 1: Create the New Project

1. Launch the application and start a new project for the 1715 Redundant

I/O System.
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2. In the application, from the File menu, choose New to open the New
Project dialog box.

i Designer - Ti s .
3 Logix Designer - Test 556424 DUAL Commanded Static OPs [1756-L75 28.12]

File | Edit View Search Logic Communications Tools Window Help

g MNew.. Ctrl+M -

& Open. Crl+ 0 e—
cl ETHIP-1410.75.
Cloze -

H Save Ctrl+5 | =
Save As... avorites g A1
Mew Component [

The New project dialog box appears.

Fr= I =

Project Types

"_3 Logix I Compact GuardLogix® 3370 Safety Controller u

rg View I Compactlogix™ 5370 Controller
I Compactlogix™ 5380 Controller

4 Controllegix® 5570 Controller
1756-L71 Controllogix® 5570 Controller
1756-L72 Controllogix® 5570 Controller
1756-L73 ControlLogix® 5570 Controller

1756-L74 Controllogix® 5570 Controller
1756-L75 Controllegix® 5570 Controller
I Controllogix® 5580 Controller
| I GuardLogin® 5370 Safety Controller -

Mame: Redundant_I0_System

Location: | C\Usershusernam q\Docu ments\Studio S0000P Browse...

3. In the New Project dialog box, from the Type pull-down menu, choose
your ControlLogix controller from the list.
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4. Enter the project filename and select a location to store the project file.

Then click the Next button.

1756-L75 ControlLogix® 5570 Controller
Redundant_IO_System

Revision:

F — ™
T [ owmo

Redundancy: Enable

N Chassis: [1?56—13.10 10-5lot ControlLogix Chassis
N
| o
I
i Security Authority: [No Protection "]
| 0 Use only the selected Secunty Authority for authentication and
I authorization
|
\ Secure With: O Logical Name <Controller Name >
| O Permission Set -
I .
Description:

The previous example shows the 1756-L75 controller in slot 0.

5. Choose the Revision, Chassis size, Slot number and Security Autority of
your ControlLogix controller, Then click the Finish button.

You now see the new controller in the I/O Configuration tree of the Controller

Organizer.

Controller Organizer

- 03

=3 Controller Redundant_I0_System
Controller Tags
[23 Controller Fault Handler
... Power-Up Handler
=25 Tasks
B% MainTask
i Ei, MainProgram
i3 Unscheduled
(-3 Mation Groups

L3 Ungrouped Axes
----- [(3 Add-On Instructions
[--£5] Data Types
E@ User-Defined
L Strings
[ Add-On-Defined

L Predefined

.. Module-Defined
----- 3 Trends
..... T, Logical Model
=53 1/0 Configuration

E|- 1756 Backplane, 1756-A10
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Step 2: Configure the Controller in the Project

1. To configure the controller, in the Controller Organizer, from the I/O
Configuration folder, right-click the new controller that you created and
choose Properties.

Eﬁ I} Configuration
-3 1756 Backplane, 1756-A10
O ofl[0] 1756-L61 Redundant_

ﬂ M Module. ..
A Ctrl+s
Copy ChrlH+-C
R Paste Chrl+y
Delete Del

Cross Reference  Chrl+E

Properties Alt+Enter l\l
o

4

Print 4

The Controller Properties dialog box appears.

-
@ Controller Properties - Redundant_I0_System = |E”E|
| Project I Redundancy | Nonvolatile Memory | Memary | Security | Alam Log
General | Major Faults I Minor Faults | Date/Time I Advanced | SFC Execution
Wendor: Allen-Bradley
Type: 1756-L75 CortrolLogoc® 5570 Cantroller
Revision: 28.01
MName: Redundart_|0_System
Description: o
Chassis Type: 1756-810  10-Slat ControlLogix Chassis -
Slot: 0 =
[ ok ][ Gamesl || 2 Help

2. In the Controller Properties dialog box, set controller configuration
information for the open project, and when online—for the attached
controller.

The tabs that appear are particular to the type of controller you have
selected.

3. Click OK when you are done configuring each tab for your controller.
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For a complete description of each tab and the appropriate configuration settings,

refer to http://www.rockwellautomation.com/literature/ and type in the name

of your controller under Keyword search.

Next, add a ControlLogix Ethernet communication module to the project to let
the ControlLogix chassis communicate with the 1715 Redundant I/O System.
The type of module you add depends on the needs of your system.

Step 3: Add a 1756-EN2TR Module to the Project

1. In the Logix Designer project, right-click the 1756 backplane in the I/ O
Configuration folder, and choose New Module.

EIB 1/ Configuration
=8 = 11756 Backplane, 1756-

74 [0] 1756-L61 Redunm New Module. . [%

B Faste e+

Prink 4

The Select Module dialog box appears.

—_— 5
Catalog | Module Discovery | Favorites
Erter Search Text for Modide Type. Show Fillers ¥
Catelog Number  Descrpton Vendor Category B

1756-DMA30 1756 SA3000 Dive nterface MlenBradey  Dive 5
1756DMAZ] 1756 SAZ100 Dive Interface MenBadey  Dive =
1756:DMABD 1756 SA50D Diive Intsrface MenBadey  Drive
1756:DMBID 1756 SBI000 Dive Interizce: MenBadey  Drve
1756-DMD30 1756 SD3000 Drive Interface Allen-Bradley Drive
1756-DMF30 1756 SF3000 Drive Interface Allen-Bradley Drive
I75-DNB 1756 DeviceNet Scanner Men-Badey  Commuication
756ENIF 1756 10/100 Mops Ethemet Bridge, Fber Media MenBadey  Communication
1756-EN2T 1756 10/100 Mbps Ethemet Brg, Tisted-Pair Media Alen-Bradey  Communication
1756-ENZTR 1756 10/100 Mbps Ethemet Brcge. 2-Port. Twisted-Pair Nedia Alen-Bradey _ Communication
1756-ENZTSC 1756 10/100 Mbps Ethemet Bridge, Twisted-Pair Media, Secure Communications Allen-Bradley Communication
1756-EN3TR 1756 10/100 Mbps Ethemet Bridge, 2-Port, Twisted-Pair Media Allen-Bradley Communication
T756ENBT 1756 10/100 Mops Ethemet Bicge, Tisted-Pair Media Men-Bradey  Commuication
I756ENET 1756 Ethemel G nterface MenBadey G -

145 of 145 Module Types Found

EP——

2. Expand the Communications list, select the 1756-EN2TR module. and
click OK.
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The Module Properties dialog box appears.
1" New Module " &J

General® | Connection | RSMetWon | Module Info | Intemet Protocol | Port Corfiguration I Netwark | Time Syncl

Type 1756-EN2TR 1756 10/100 Mbps Ethemet Bridge, 2-Port, Twisted-Pair Media -

Vendor: Alen-Bradley

Parent: Locdl Ethemet Address

Mame: CLX_Ethemet_module_en2td () Pvate Network: 192.168.1.

Description: - @ |P Address: 0 . 88 84 .9
i () Host Name:

Module Definttion

Revision: 10.001
Electronic Keying: Compatible Module
Connection None
Time Sync Connection: None
Status: Creating [ OK ] [ Cancel ] [ Help ]

3. Name the module, enter the IP address, enter the Slot number (we chose 1
for this example).

4. Click Change.

5. Choose your Electronic Keying method, see Electronic Keying on

page 118.
6. Click OK.

7. To complete configuration of the 1756 Ethernet module, refer to the
EtherNet/IP Modules in Logix5000 Control Systems User Manual,
publication ENET-UMOQO0I.

The I/O configuration folder of your project now looks similar to this.
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192

23 Controller Faulk Handler

3 Power-Up Handler

=5 Tasks

B8 MainTask

(I C& MainProgram

‘(77 Unscheduled Pragrams | Phases
=455 Motion Groups

.3 Ungrouped Axes
----- 27 Add-on Instructions
=455 Data Types

E@, User-Defined
% Strings

% &dd-0On-Defined
% Predefined

I':'Iﬁ 10 Configuration
=83 1756 Backplane, 1756-A10
----- ﬂ{l [0] 1756-LE1 Redundant_IO_System

= ﬂ [1] 1756-EMZTR CL¥%_Ethernet_module_enztr
‘s Ethernek

IMPORTANT  The previous ControlLogix Controller Organizer Tree shows a 1756-EN2TR

module. The 1756-EN2TR can be used in Star (using only one port), Device
Level, or Linear ring topologies, or you can use a 1756-EN2T module instead.
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Add the 1715-AENTR Adapter Once the project, controller and Ethernet module are configured, you are ready

to the 1/0 Configuration Tree

to add the 1715 adapter. In this section, you do the following:
e Add the 1715-AENTR adapter to the project.
 Configure the adapter for the EtherNet/IP Network.

Step 1: Configure the Adapter for the EtherNet/IP Network

Plan IP addresses by doing the following.:
¢ You must use two IP addresses.

¢ You must know the subnet mask for the Ethernet network the redundant
modules are to operate on.

Options for Setting the IP Addresses of 1715-AENTR Modules

You can set the IP address of the redundant AENTR modules in the adapter base
by using the following:

o« ABOOTP/DHCP utility. A BOOTP/DHCP utility is provided with
the Logix Designer application out of the box. See Step 1: Assign an 1P
Address on the BOOTP/DHCP Server on page 123.

o Module Configuration properties that are specified in RSLinx Classic
software, if the modules are already configured.

e Module Properties dialog box that is accessed by using RSLogix 5000
programming software or the Logix Designer application, if the modules
are already configured.

If you are configuring your redundant EtherNet/IP modules by using any
of the software options that are listed previously, see the EtherNet/IP
Modules in Logix5000 Control Systems User Manual,

publication ENET-UMO001 for more information.

Ethernet Network

We recommend that static IP addresses be assigned to EtherNet/IP modules in
Logix5000 control systems.

We recommend that you do not use dynamic IP addresses because if a power
outage or other network failure occurs, modules with dynamic IP addresses can
be assigned new addresses when the failure is resolved. If the IP addresses of
modules change, you could experience a loss of control or other serious
complications with your system.

However, if you must use the DHCP feature, you can use the Stratix™ 8000
switch, which can be configured to provide the same IP address to any given port.

See Logix5000 Control Systems User Manual, publication ENET-UMO01, for
more information.
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Step 2: Add the 1715-AENTR Adapter to the Project

1. In the Logix Designer project, right-click the Ethernet network icon in the
I/O Configuration folder, and choose New Module.

=-E5] 10 Configuration
|f_|--- 1756 Backplane, 1756-410
ﬂﬂ [0] 1796-LA1 Redundant_Io_Swskem
ﬂ [1] 1?56 EMZTR CL¥_Ethernet_module_enZtr

| ﬂ Mew Module. . E

2 Paste Chrl+

Print 4

The Select Module dialog box appears.

e
e
Catalog | Module Discovery | Favorites
Erter Search Text for Modide Type. Show Fillers ¥
Catalog Number  Description Vendor Category E

150 SMC Flex... Smart Motor Controller via 2COMM-ER Allen-Bradiey Drive ol
160-8MCDial.. Smart Motor Controller via 1203EN1 Allen-Bradiey Drive i
1657 1557 Medium Voliage AC Dive Alen-Bradiey SCANport to Eth
1715-AENTR 1715 Ethemet Adapter. Twisted Parr Media Alen-Bradley [
1732E-12X4. 12 Point Input/4 Point Output 24V DC Quick Connect Diagnostic, 2-Port Allen-Bradley Digttal
1732E-12X4. 12 Point Input/4 Point Output 24V DC Quick Connect Diagnostic, 2-Port Allen-Bradley Digital
1732E-16CFG... Etherhlet/IP 16 Point Seff-configuring 24VDC Alen-Bradiey Digial
1732E-16CFG... 16 Point 24V DC Sef-Corfiguring Guick Connect. 2ot Alen-Bradiey Digial
1732E-16CFG... 16 Point 24V DC Saf-Corfiguring Guick Connect WeldBlock. 2-Port Alen-Bradiey Digial
1732E-16CFG... 16 Point 24V DC Sef-Corfiguing Guick Connect. 2-Pott Alen-Bradiey Digtal
1732E-16CFG... 16 Point 24V DC Seff-Configuring Quick Connect WeldBlock, 2-Port Allen-Bradley Digital
1732E-16CFG... 16 Point 24V DC Sef-Corfiguing, 2-Port Alen-Bradiey Digial
1732E-16CFG... EtherNet/IP WeldBlock 16 Point Sefconfiguring 24VDC Alen-Bradiey Digial
1732E-6CFG... 1732E-BCFGMI2DR 8 DC In/Out M12 Alen-Bradiey Generdl Puposs -

49 of 434 Module Types Found

T

2. Expand the Communications list, select the 1715-AENTR module, and
click OK.
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The redundant Module Properties dialog box appears.

General” | Connection I Module Info A I Module Info B I Intemet Protocal I Port Corfiguration I MNetwork I Date/Time | Securi’ry|

Type: 1715-AENTR 1715 Ethernet Adapter, Twisted Pair Media
endar: REpeeily Ethernet Address
Parent: CLX_Ethernet_module_en2tr

() Private Network ~ 192.168.1.
Name: 1715_AENTRA 2

Description: - @ [P Address 0.8 .94 .8
i () Host name

Module Definition

Module ASlot: 0 Module B Slot: 1

Revision: 3.002
Electronic Keying: Compatible Module
Connection: Data
Redundant: es
SILZ Safety: No
Chassis Size: 26
Status: Creating OK ] [ Cancel ] [ Help

3. Name the module, enter the IP address.

The Slot numbers for the adapters are always 0 and 1.

IMPORTANT  When using IP address swapping, the same IP address, subnet mask, and
gateway address is assigned to both the partnered EtherNet/IP adapters.

You cannot assign the backup module an IP address; it is automatically
assigned the next highest IP address after the primary’s. The backup module of
the pair, is assigned the primary’s, or active module’s, IP address, plus one.

For example, if you assign the IP address of 192.168.1.3 to the primary (active)
module, after synchronization, the secondary EtherNet/IP adapter
automatically is assigned IP address 192.168.1.4.

Note: This graphic only is for illustrative purposes. In normal operation, the
secondary adapter is not shown in the RSWho window.

= % AB_ETHP-2, Ethermet
' ; 18216813 <a—— 1715-AENTR/A
g 192.168.1.0 g 1715-AENTRB
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4. Click Change.

The Module Definition dialog box appears.

Module Definition |25

Series:
Revision: 002 =

Blectronic Keying: [Eumpatible Madule -
Connection: Data L
Redundant: Tes L=
SIL2 Safety: Mo L=
Chassis Size: 26 L

oK | | Cancel | | Heb

h
Table 23 - Module Definition Parameters

Parameters Description

Series Module series letter.

Revision Major: Choose the revision of the module.

Minor: Set the minor revision of the module. This field is enabled while offline, and while in the Program, Remote
Program, and Remote Run modes. It appears dimmed when in Run mode, or when electronic keying is set to
Disable Keying.

For SIL 2 applications, choose version 2.01.07 or later for 1715-AENTR modules.

Electronic Keying Electronic Keying, see Electronic Keying on page 118.
Valid values are Compatible Module (default), Exact Match, or Disable Keying.
Connection Leave as‘Data’- Listen Only is not supported.
Redundant Always Yes.
SIL 2 Safety Choose No if SIL 2 operation is not required.

Choose Yes to enable SIL 2 operation. The safety pull-down menu appears only if using Add-on Profile version
2.01.007 or later. Two new tabs are available for SIL 2 configuration if you choose Yes. For information on SIL 2
configuration, see Chapter 7.

Chassis Size Choose the chassis size you want to use: 5,8,11,14,17,20,23,26.

The chassis size is a function of the number of bases that are installed in your system, which comes in either
groups of three slots per base for /0 bases; and two slots per base for the redundant adapter base.

All slots in the chassis do not have to be populated.

To extend the size of a chassis, its size must be consistent with the number of base slots used. The minimum
chassis size is 5 slots, which are built from one 2-slot adapter base and one 3-slot I/0 base.

5. Click OK.
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6. Click the Connection tab.

The Connection tab appears.

# | Module Properties: EN2TR:0 (1715-AENTR 2.1) o =]

General | Connection | Module Irfo A | Module Info B | Intemet Protecel | Port Canfiguration | Network |

[ Inhibit Module

Module Fautt

Requested Packet Interval (RPI):

[] Major Fault On Contraller F Connection Fails While in Run Mode

[ Use Unicast Connection over EtherNet/IP

ms {50.0 - 750.0)

Table 24 - Connection Tab Parameters

Parameters

Description

Requested Packet Interval

The Requested Packet Interval (RPI) specifies the rate at which the module and the ControlLogix
controller exchange data to and from each other. The allowable range of the RPI is from 60. ..750
ms, with a default of 60 ms. When the specified time frame elapses, the module and the ControlLogix
controller produce data for each other.

Inhibit Module

Check or clear this box to inhibit or uninhibit your connection to the module. Inhibiting the module
causes the connection to the module to be closed.

When you check this box and go online, the icon representing this module in the controller organizer
displays the Inhibited icon.

Major Fault On Controller If Connection Fails While in Run Mode

Check this box to configure the controller so that failure of the connection to this module causes a
major fault on the controller if the connection for the module fails.

Use Unicast Connection over EtherNet/IP

Choose between Unicast and Multicast for EtherNet/IP connections.

Use only Multicast in redundancy applications or else the connection drops upon switchover. Make
sure that the box is unchecked.
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Hl New Module

General* | Cormection : Madule Inta

7. Click the Module Info A Tab.

The Module Info A tab appears.

| Module Infa B I Intemet F‘rotocoll Port Configurationl Netwolkl

 ldentific:ation — Status
‘Wendor: I ajor Fault:
Product Type: inor Fault:
Product Code: Internal State:
Revision:
Senal Mumber: Configured:
Product Marme: Owned:
d odule Identity:
Refresh Fezet Module | €

Statusz: Creating

] I Cancel | Help |

Table 25 - Module Info A Parameters

The Module A Info Tab displays module and status information about the
primary adapter, in slot 0 or 1. (During initial setup, the primary adapter is
installed in slot 0. If an IP address swap occurs, the primary adapter is now in slot

1)

This tab also lets you reset a module to its power-up state. The information on
this tab is not displayed if you are one of the following:

o Offline

o Currently creating a module

Parameters

Description

|dentification

Displays the module’s:
« Vendor

« ProductType

« Product Code

« Revision

« Serial Number

« Product Name

Status
Major/Minor Fault

Major Fault

Minor Fault

Displays the fault type

Displays the fault type

Internal State

Displays the module’s current operational state

Configured

Displays a yes or no value, which indicates whether the module has been configured by an owner controller who is connected to it - Once a module
has been configured, it stays configured until the module is reset or power is cycled, even if the owner drops connection to the module. This
information only applies to I/0 modules and does not apply to adapters, scanners, bridges, or other communication modules.

198
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Table 25 - Module Info A Parameters

Parameters Description
Owned Displays a yes or no value indicating whether an owner controller is connected to the module.
Module Identity Displays If the physical mode is
Match Agrees with what is specified on the General Tab.
For the Match condition to exist, these must agree:
+ Vendor
« Module Type (the combination of Product Type and Product Code for a particular
Vendor)
«  Major Revision
Mis-match Does not agree with what is specified on the General Tab.
Reset Click Reset to return a module to its power-up state by emulating the cycling of power.
Refresh Module Click Refresh Module to refresh the tab with new data from the module.

8. Click the Module Info B tab.

The Module Info B tab appears.

Wl New Module |

General"l Connection | Module Info & Internet Pratocal | Port Configuration | Metwork |

r~ ldentific:ation - Status
‘Wendor: b sjor Fault:
Product Type: tinar Fault:
Product Code: Internal State:
R evisio:
Serial Number: Configured:
Product Name: Owned:
todule Identity:
Refresh Feset Module | €

Status: Creating 0K I Cancel | Help |

The Module B Info Tab displays module and status information about the
secondary adapter, in slot 0 or 1. (During initial setup, the secondary adapter is

installed in slot 1. If an IP address swap occurs, the secondary adapter is now in
slot 0.)

This tab also lets you reset a module to its power-up state. The information on
this tab is not displayed if you are one of the following:

. Ofﬂine

o Currently creating a module
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See Table 25 on page 198.

9. Click the Internet Protocol tab.

You must be online to configure the Internet Protocol settings.
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Il Module Properties: RCP_E|

Diomain Mame;

Hozt Mame:

*ZT_SUB_ﬁUUZ:U (1715-AENTR 1.1}
General' Connectionl Madule InfoA' Maodule Info B Internet Protocol I Part Configuration' Networkl

Internet Protocol [IP] Settings

IP settings can be manually configured or can be automatically configured
if the network supports this capability.

¢ Manually configure |P settings
" Dbtain IP settings automatically using EOOTP
" Obtain IP zettings automatically uzing DHCP

{71 P settings seb by switches ar the module

The Internet Protocol tab appears.

=10 x|

IP Settings Configuration

Physical Module [P Address: | 132 163 . 1 . 16 Subnet Mask: I 285 0285 02860 0

I PFrimary DMS Server
Address: I 0.0.0.0
I— Secondary OMS
Server Address: I b.o0.0.0

Gateway Address: I 192 188 . 1 . 1

Fiefresh communication. St -

Statuz: Running

0k I Cancel | Spply | Help

Table 26 - Internet Protocol Parameters

Parameters

Description

Internet Protocol (IP) Settings

Displays the IP settings Configuration mode of the module.

(lick the appropriate button to configure the IP settings:

« Manually configure the IP settings

« Obtain IP settings automatically by using BOOTP

« Obtain IP settings automatically by using DHCP

Internet Protocol (IP) Settings controls appear dimmed when:

« Offline

« online and a module mismatch or communication error occurs
« BOOTP or DHCP is not supported

IP Settings Configuration

Physical Module IP Address

Displays the physical IP address of the module or, if you chose to configure the IP settings manually, enter a
valid physical module IP address.

Subnet Mask Displays the subnet mask of the module or, if you chose to configure the IP settings manually, enter a valid
subnet mask.

Gateway Address Displays the gateway IP address of the module or, if you chose to configure the IP settings manually, enter a
valid gateway address.

Domain Name Displays the domain name of the module or to configure the IP settings manually, enter a valid domain name.

Host Name Displays the host name of the module or enter a valid host name.

Primary DNS Server Address

Displays the primary DNS server IP address of the module or if you chose to configure the IP settings manually,
enter a valid primary DNS server address.

Secondary DNS Server Address

Displays the secondary DNS server IP address of the module or if you chose to configure the IP settings
manually, enter a valid secondary DNS server address.

Refresh communication

This link appears when communication with the module has failed. Click Refresh communication to attempt to
restart communication with the module.

Set

(lick this button to commit your modifications to the module.
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10. Click the Port Configuration tab.

The Port Configuration tab appears.

I New Module

; Fort Configuraion | Network |

General® | Connection | Module Info & | Module Info B | Intemet Protoc

. Auto- Speed Duples Port
Port |Enable | Link Status | o gopiate Selede’l Currert s.electedp Current | Diagnostics
2| T r = =] =
42 | [0 r = = |
B | T r [ =) =]
B2 | T r [ = |
Fiefresh cammunication. Set -

Statug: Creating 0K I Cancel

Help

Table 27 - Port Configuration Parameters

Parameters Description

Port Displays the name of the port.

Enable Displays the enabled state of the port or check to enable the port.

Link Status Displays the link status of the port as Inactive (port is inactive) or Active (port is active).
Auto-Negotiate Displays the port’s auto-negotiate status.

+ (Check Auto-Negotiate to enable the module to negotiate the speed and duplex of the port automatically.

+ Uncheck Auto-Negotiate to set the speed and duplex of the port manually.

+ Auto-Negotiate appears dimmed and checked when the port and duplex of the module cannot be specified manually.
+ Auto-Negotiate appears dimmed and unchecked when the module specifies the speed and duplex of the port.

Speed Selected: Displays the selected speed of the port if Auto-Negotiate is unchecked.

Valid speeds are:
+ 10 Mbps
100 Mbps

Current: Displays the current speed of the port.

Duplex Selected: Displays the selected duplex of the port if Auto-Negotiate is unchecked.

Valid duplexes are:
+ Half
+ Full

Current: Displays the current duplex of the port.
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Table 27 - Port Configuration Parameters

Parameters Description

Port Diagnostics Use the Port Diagnostics tab to view diagnostic information for the port. Various communications diagnostic information is available. For each physical
Ethernet Port, this includes: link status, duplex setting, speed and auto-negotiation status, and CIP diagnostic information.

Refresh communication | This link appears when communication with the module has failed. Click Refresh communication to attempt to restart communication with the module.

Set After you modify the Auto-Negotiate state of the port, Selected Speed, or Selected Duplex configuration values, a reset module message displays if the
module must be reset before the modifications take effect. Clicking reset module initiates a reset operation on the module, which returns the module to its
power-up state by emulating the cycling of power.

The Reset Operation also causes the changes that are made to Auto-Negotiate, Selected Speed, and Selected Duplex to become the current settings of the
port.

11. Click the Network tab.

The Network tab appears.

B New Module x|

General® Eonnectionl Module Info & | Module Info B | Intermet Pratocol | Port Configuration

Metwiork Topology:

Metwark Status:

Refrest communication.

Status: Creating Ok I Cancel Help

Table 28 - Network Parameters

Parameters Description

Network Topology Displays the current network topology as either:
« Linear/Star, or
+ Ring

Network Status Displays the current network status as:
« Normal

+ Ring Fault, or
« Unexpected Loop Detected

Refresh communication This link appears when communication with the module has failed. Click Refresh communication to attempt
to restart communication with the module.

12. Click OK.
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The I/0 Configuration folder of your project now looks similar to this.

=85 I/ Configuration
=13 1756 Backplane, 1756-410
1 [0]1756-L61 Redundant_T0_System
= B [1]1756-EMZTR CL¥_Ethernet_module_enztr
El-,_r?a Ethernet
(RN 1 715-AENTR A Adapter_Module
. LB 1715Redundant
o Bl 1756-EM2TR CLY_Ethernet_module_enZtr

Obtaining System Status

There are two ways to access the status of the primary and secondary adapters:
o Viathe Add-on Profile while online with the application

e Via the tags in the owner controller
Check Adapter Status While Online via the Add-on Profile

To check the status of the primary and secondary adapters while online, follow
these steps.

1. In the application, from the I/O Configuration Tree, right-click the 1715

adapter and choose Properties.

EI 1715-AEMTR /A Adapter_Module
-8 1715Redundant
..... (BN (0] 1715-AEMTR)A Adapter_Modyla

----- El [2] 1715-1B160yA Digital _Input_T ﬂ Mew Module, .,
----- [d [4]1715-IB160y4 Digital _Input_t

----- [l [5]1715-0B=DE/A Digital_outpu &6 Ut Cerl+
----- [ [7] 1715-0BE0E/A Digital_Outpu iy Gl
----- El [8] 1715-IF16/A Analog_Input_C . Chrley
----- EI [10] 1715-IF16/4 Analog_Input_
----- [ [11]1715-0F8LA Analog_outpu Delete Del
----- EI [13] 1715-0F8L/A Analog_Outpu

fl 1758-EM2TR CLY_Fthernet_module_enzt Crass Reference  Chrl+E

Properties I\Mt+Enter
| Pyl

Print L4
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The Module Properties dialog box appears.

Il Module Properties: CLX_Fthernet_module_en2tr:0 (1715-AENTR 1.1) - |E| |£|

Generall Connection  Module Info & IModuIe InfDBl Internet Protocoll Faort Configurationl Networkl

r Identification r Skatus
endor: M ajor Fault;
Product Type: inor Fault:
Product Code: Intemal State:
Revizion:
Senial Mumber: Configured:
Product Marme: Dwned:
Module |dentity:
Refresh Feset bodule | <

2. Click the Module Info A or Module Info B tabs.
Adapter status information displays.
Check Adapter Status via the Owner Controller Tags

To check the status of the primary and secondary adapters through the owner
controller tags, follow these steps.

1. Go online with the controller.

2. Double-click the Controller Tags folder in the Controller Organizer.

Controller Qrganizer

=53 Controller Redundant_I0_System
- @ Controller Tags

3 Controller Fault Fandler

: .3 Pawer-Up Handler

El'a Tasks

AR ==
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The Controller Tags window appears.

Adapter Status tag
I=l-Adapter_Module:S f...1 [ ABITIE_AENTR:S:0
[H-Adapter ModuleS Fault Z#0000_000. .. Binary DIMT
</—#3«dapter_h-'lodule:S.Mod&Fam 0 Decimal BOOL
\—Adapter_ModuIe:S.MndBW o} Decimal BOOL
—Adapter_Madule:5 Pawer1Fault 0 Decimal BOOL
—Adapter_Module: 5. Power2F ault 0 Decimal BOOL
—Adapter_Maodule:5 Partd] Connected 0 Decimal BOOL
—hAdapter_Module: 5. Portd 2Connected 0 Decimal BOOL
—Adapter_Madule:5 PartB1 Connected 0 Decimal BOOL
—Adapter_Module: 5. PortB 2Connected 0 Decimal BOOL
—Adapter_Madule:5 Parkd 1 FullDuples 0 Decimal BOOL
—hAdapter_Module: 5. Portd 2FullDuples 0 Decimal BOOL
—Adapter_todule:S. PortB1FullD uplex 0 Decimal BOOL
—hAdapter_Module: 5. PortB 2FullDuples 0 Decimal BOOL
[+-Adapter_Module:S PotdlAutonegotia..|  2#0000_0000 Binamy SINT
[H-&dapter_Module:5. Portd 24utonegotia... 2#0000_0000 Binary SINT
[+-Adapter_Module:S PotBlAutonegotia..|  2#0000_0000 Binamy SINT
[H-&dapter_Module:5. PortB 24utonegotia... 2#0000_0000 Binary SINT
[+-Adapter_Module:S Partd1Speed ] Decimal DIMT
[+-&dapter_Module:S Porth25 peed 0 Decimal DIMT
[+-Adapter_Module:S PartB1Speed ] Decimal DIMT
[+-&dapter_Module:S. PortB 25 peed 0 Decimal DIMT
[F-Adapter_Module:S CIPTimeouts Zg0000_000. .. Binamy DIMT
[+-&dapter_Module:5.CIPConnections 2#0000_000. .. Binam DIMT
[Fl-&dapter_Module:S CIPLostPackets 2#0000_000..,. Binarny DIMT
[+-&dapter_Module:S. TCPConnections 2#0000_000. .. Binam DIMT

3. Locate the adapter status tag.

The adapter status tag name is followed by “:S’

4. Expand the twisty for the adapter status tag to view the status information
for the primary and secondary adapters.

1715-1B16D Digital Input Add the Digital Input Module to the Project

Module
Once the 1715-AENTR adapter is configured in the project, you are ready to add

I/0O modules to the project. In this section, you do the following:
e Adda1715-IB16D digital input module in Duplex mode to the project.
o Adda1715-IB16D digital input module in Simplex mode to the project.

Depending on which configuration you choose, you can skip the steps that

do not apply.
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Step 1: Add the Digital Input Module in Duplex Mode

1. Toadda1715-IB16D Digital Input module in Duplex mode to the
project, right-click the 1715-AENTR adapter and choose New Module.

B-25 1/ Configuration
-89 1756 Backplane, 1756-410
0 [0] 1756-L61 Redundant_Io_System
= ﬂ [1] 1756-EM2TR CL¥_Ethernet_module_esn2tr
E-g?a Ethernet
B[] 1715-AEMTR/A Adapter_Module
g == 11715Redundan
b Bl 1756-EMRTR CLx F|0 Mew Moduls...

B Paste Chrl+

Prink 4

The Select Module dialog box appears.

Catalog | Module Discovery | Favon'iesl
|Enter Seanch Text for Modtle Tipe Clear Filters Show Filters ¥
Catalog Number Description Vendor Category
1715IB16D 16 Point 24 DC Diagnostic Input Alen-Bradley Digital
1715IF16 16 Channel Cument Anzlog Input Allen-Bradley Analog
1715-0B8DE 8 Point 24V DC Diagnostic Output, Electronically Fused Alen-Bradley Digital
17150F8! 8 Channel Cument Analog Output, Isolated Alen-Bradley Analog
4 of 4 Module Types Found Add to Favorites
[] Clese on Create Creste
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2. Expand the Digital module list, select the 1715-IB16D module, and click

OK.

The General tab appears.

1 ° New Module

Type:
Vendor:
Parent:

Mame:

Description:

Revision:
Connection

Redundant:
SILZ Safety:

Status: Creating

General” | Connection | Module Info A | Module Info B | Configuration

1715-IB16D 16 Point 24V DC Diagnostic Input
Allen-Bradley
AENTRA

18160 Module A Slot: |2 *| ModuleBSlot: 3

Module Definition

3,001 Change ...

Electronic Keying: Compatible Module

Data
Yes
No

OK

] ‘ Cancel

Help

Table 29 - General Parameters for the Digital Input Module in Duplex Mode

Parameters Description

Type Displays the type and description of the module being created (read-only).

Vendor Displays the vendor of the module being created (read-only).

Parent Displays the name of the parent module (read-only).

Name Enter the name of the module.

Description Entera description for the module here, up to 128 characters. You can use any printable character in this
field. If you exceed the maximum length, the software ignores any extra characters.

Slot A Choose the slot number in which the module resides.

Slot B When your module is configured for duplex, the slot number in which the redundant module resides is
displayed. When configured for duplex, the Slot B field is shown for reference only.

Change Click Change to access the Module Definition dialog box. From the Module Definition dialog box, you

can change the values that define the module definition, Electronic Keying, and Minor Revision.

208
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3. Click Change.

The Module Definition dialog box appears.

-

Module Definition | 55 |

Series:

Revision: 3 - 001 =

A v

Electronic Keving: ICumpaﬁbIe Module -
Connection: Diata =2
Redundant: Es =2
SIL2 Safety: Mo =2

QK ] I Cancel I I Help

Table 30 - Module Definition Parameters for Digital Input Module Duplex Mode

Parameters

Description

Series

Choose the Series of the module.
Only the series that the module supports are displayed.

Revision

Major: Choose the Revision of the module.
Minor: Sets the minor revision of the module.

The valid range is 1. . .255. This field is enabled while offline, and while in the Program, Remote
Program, and Remote Run modes.

For SIL 2 application choose version 3.01.07 or later for 1715 1/0 modules.

Electronic Keying

Choose the Electronic Keying that you wish to use for the selected module.
Valid values are Compatible Module (default), Exact Match, or Disable Keying. See Electronic Keying on
page 118.

Connection

Leave as‘Data’- Listen Only is not supported.

Redundant

Yes for Duplex mode.
No for Simplex mode.

SIL2 Safety

Choose No if SIL 2 operation is not required.

Choose Yes to enable SIL 2 operation. The safety pull-down menu appears only if using Add-on Profile
version 2.01.007 or later. Two new tabs are available for SIL 2 configuration if you choose Yes. For
information on SIL 2 configuration, see Chapter 7.
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The Module Properties dialog box appears.

General” | Connection | Module Infa A I Module Info B I Ccnﬁguration|
Type: 1715-IB16D 16 Point 24V DC Diagnostic Input
Vendor: Allen-Bradley
Parent: AENTRA
: [ :
Name 18160 Module A St Module B Slot: 3 |
Description:

Module Definition

Revision: 3.001
Electronic Keying: Compatible Module
Connection Data
Redundant: Yes
SIL2 Safety: No
Status: Creating [ OK ] [ Cancel ] [ Help

4. Verify Redundant is Yes for Duplex mode.

Note the additional module slot on the Module Properties dialog box.

TIP See Online Help in the application for more information on
how to set Module Definition parameters.

5. Click OK.
6. Click the Connection tab.

The Connection tab appears. See_page 197.
7. Click the Module Info A tab.
The Module Info A tab appears.

5| Module Properties: AENTR:2 (1715-1B16D 2.1) = = ==

_ Module Info A | Module Info B | Configuration

Identification Status

Vendor: Maijor Fault:

Product Type: Minor Fault:

Product Code: Intemal State:

Revision:

Serial Mumber: Configured:

Product Name Owned:

Module Identity:
Refresh Reset Module «

Status: Offline

oK | [ camcel | [ Appy | [ Hep

See page 198 for a definition of parameters on the Module Info A tab.
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8. Click the Module Info B tab.

The Module Info B tab appears. You set the parameters for Module B the
same way as Module A. See page 199.

9. Click the Configuration tab.

5 | Module Properties: AENTR:2 (1715-1B16D 2.1) [ & |[=ae]
[ General” | Connection | Moduie Info A | Module Info B | Configuration |
Enable Ch f Stat o
Point e, Di i Custom |~ Open Wire | Latch L
ontf— Off= | On-> 18gNOSUES | 1 resholds Detection Diagnostics |
Cn Off Dis
0 7] ¥ Full =l Edi.. ¥ F i
1 [¥] [#] Full » || Edit [¥] [¥]
2 ¥ [+ Full - ¥] V] T
3 ¥ ¥ Full v [¥] F
4 E E Full - @] @]
5 [¥] [¥] Full - [¥] [+
6 ¥ [¥] Full v ¥] V]
7 ] @] |Ful = 7] 7] -
1 | n F
Enable Change of State for Diagnostic Transitions
® Full and custom diagnostics require use of an appropriate end-of-ine device.
Status: Offline 0K ] [ Cancel ] [ Apply ] [ Help

Table 31 - Configuration Parameters for Duplex Mode

Parameters Description

Point (lick the point number to configure parameters for the specified point (0...15).

Enable Change of State Check which points trigger production of data on Change of State. If the box is checked, Change
of State is enabled for a particular state transition that by the column header indicates. If the
box is unchecked, Change of State is disabled.

Enable Change of State appears dimmed only when in Hard Run mode (0....15).

Diagnostics Choose from the following three pre-selected threshold types for each point:

« Full - Thresholds are used that work with the Rockwell Automation preferred end-of-line
devices to support open-wire and short circuit protection and diagnostics.

« None — Thresholds are used that are appropriate for use with no end-of-line device. This
option does not support open-wire and short circuit protection and diagnostics.

« (Custom — You provide the thresholds. The default matches the Full thresholds.

Custom Thresholds

(lick Edit to display the Edit Custom Thresholds dialog box and edit thresholds for the selected
point.

When offline or online (including Hard Run mode), the Edit button is enabled when the
Custom diagnostics type is selected for a point and dimmed when the Full or None diagnostic
types are selected. When the Custom diagnostic type is selected, the default matches the Full
thresholds.

Open Wire Detection

Select if the thresholds allow for open wire detection (for example, if the threshold 2 value is
not 0). By default, the header checkbox is selected and all points (0...15) are selected. If the
header checkbox is cleared, all points (0...15) are cleared.

To select open wire detection for a specific point, check the checkbox in the appropriate row for
that point.

To clear open wire detection for a specific point, clear the checkbox in the appropriate row for
that point.

Latch Diagnostics

Select if line fault alarms are latched until reset (including Open Wire Detection and Short
Circuit detection). By default, the header checkbox is selected and all points (0...15) are
selected. If the header checkbox is cleared, all points (0. .. 15) are cleared.

Rockwell Automation Publication 1715-UM001I-EN-P - March 2020 21



Chapter6  Configure the Redundant I/0 System

Table 31 - Configuration Parameters for Duplex Mode

Parameters Description

Reset Latch Diagnostics Click Reset to reset the diagnostic latch serviced.

Enable Change of State for Diagnostic Transitions Select whether Change of State is enabled when any diagnostic event occurs.

Full And Custom Diagnostics Require Use Of An Appropriate End-of-line Device Specifies that a custom end device must be used when using full or custom diagnostics.

10. Click OK.

Step 2: Add the Digital Input Module in Simplex Mode

To add a 1715-IB16D Digital Input module in Simplex mode to the project,
follow these steps.

1. Add the new module, see page 207.
2. Select the 1715-IB16D Digital Input module, see page 208, and click OK.

The General tab appears.

1" New Module l&,l

General” | Connection | Module Info A | Module Info B | Configuration

Type: 1715-IB16D 16 Point 24V DC Diagnostic Input

Vendor: Allen-Bradley

Parent: AENTRA

Mame: 18160] Module A Slot: |2 ¥ | ModuleBSlot: 3
Description:

Module Definition

Revision: 3.001 Change ...
Electronic Keying: Compatible Module
Connection Data
Redundant: Yes
SIL2 Safety: No
ez Gy 0K | [ Cancel | [ Heb

3. Enter the module name.

Notice that there are still two slot numbers that are displayed, indicating
that the module is in the default Duplex mode.
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4. Click Change.

The Module Definition dialog box appears.

Module Definition | 55 |

Series:
Revision: 001

L113

Electronic Keving: [Cnmpaﬁble Module -
Connection: Diata =2
Redundant: Es =2
SIL2 Safety: Mo =2

[ QK ] [ Cancel ] [ Help ]

5. Change the module default from Redundant= Yes to Redundant=No to
run the module in Simplex mode.

See page 209 for more setup information.
6. Click OK.

A Verify Module Properties dialog box appears.

RSLogix 5000

These changes will cause module data types and properties bo change.

Drata will be set ko defaulk values unless it can be recovered From the existing module properties.
Yerify module propetties before Applving changes.

L.}

Zhange module definition?

Yes Mo

7. Click Yes.

A new General tab appears in Simplex mode.
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Notice there is now only one slot number that is displayed and Redundant
now is ‘No.

General® | Connection™ I Module Info™ I Currfiguraliun'|

Type: 1715-IB16D 16 Point 24V DC Diagnostic Input

Vendor: Allen-Bradley

Parent: AENTRA

Name: 818D Module A Slot:
Description: =

Module Definition

Revision: 3.001
Electronic Keying: Compatible Module
Connection Data
Redundant: No
SIL2 Safety: No
Status: Creating [ OK ] [ Cancel ] [ Help

8. Click the Connection tab, see page 197.
9. Click the Module Info tab, see page 198.
10. Click the Configuration tab, see page 211.

11. Click OK.

The I/O configuration folder of your project now looks similar to this.

E1-£5 1f0 Configuration
E-E3 1756 Backplane, 1756-A10
@ [0] 1756-L61 Redundant_IO_System
B- ﬂ [1]11756-EMZTR CL=_Ethernet_module_enztr
El-&5 Ethernet
B [ 1715-AENTR/A Adapter_Module
. E-83 1715Redundant
El [0] 1715-AEMTRSA Adapter_Module
El [2] 1715-IB16D}4 Digital_Input_Module_Redundant
: e El [4] 1715-IE160yA Digital_Input_Module_Simple:x
i f] 1756-EMZTR CLX_Ethernet_module_enZtr

1715-0B8DE Digital Output  Add the Digital Qutput Module to the Project
Module

In this section, you do the following:
o Adda1715-OB8DE digital output module in Duplex mode to the
project.
e Addal715-OB8DE digital output module in Simplex mode to the

project.
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Step 1: Add the Digital Output Module in Duplex Mode

1. Toadd anew 1715-OB8DE digital output module in Duplex mode to the
project, right-click the 1715-AENTR adapter and choose New Module.

The Select Module dialog box appears.

Catalog | Module Discovery | Fawon'iﬁl
|Brter Search Text for Modtde Type Clear Filters
Catalog Number Description Vendor Category
1715IB16D 16 Point 24 DC Diagnostic Input Alen-Bradley Digital
1715IF16 16 Channel Cument Anzlog Input Allen-Bradley Analog
1715-0B8DE 8 Point 24V DC Diagnostic Output, Electronically Fused Alen-Bradley Digital
17150F8! 8 Channel Cument Analog Output, Isolated Alen-Bradley Analog
4 of 4 Module Types Found Add to Favorites
[] Clese on Create Creste

2. Expand the Digital module list and select the 1715-OB8DE module, and
click OK.

The General tab appears.

T

General® ‘Ccnned.iun | Module Info A I Module Info B I Corffiguration | Fault/Program .F\d.iun|

Type: 1715-0OBBDE 8 Point 24V DC Diagnostic Output, Electronically Fused

Vendor: Allen-Bradley

Parent: AENTRA

Mame: Digital_Output_Module_Duplex| Module A Slot: Module B Slot: 4 l
Description: kL

Module Definition

Electronic Keying: Compatible Module
Connection Data
Redundant: Yes
SIL2 Safety: No
Status: Creating i OK I [ Cancel ] [ Help

3. Enter the parameters.

They are similar to the settings on page 208
4. Click Change.
5. Enter the parameters, see page 209.
6. Click OK.
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10.

Click the Connection tab, see page 197.
Click the Module Info A tab, see page 198.
Click the Module Info B tab, see page 198.

Click the Configuration tab.

The Configuration tab appears.

1| Maodule Properties: AENTR:6 (1715-OBEDE 2.1)

| General* I Connection I Module Info A | Module Info B | Corfiguration | Fault/Program Action

Mo Load

Point Detection Mo Load

Diagnostice

Reset

Latched &
Diagnostics

B = L Y S e =
FEEEEEEE
FEEEEEEE

Status: Offline

[ ok | [ cancel | [ Aoy | [ Heb

Table 32 - Configuration Parameters for Digital Output Module in Duplex Mode

Parameters

Description

Point

(lick the point number to configure parameters for the specified point (0...7).

No Load Detection

By default, the header checkbox is selected and all points (0. . .7) are selected. If the header checkbox
is cleared, all points (0...7) are cleared.

To specify no load detection for a specific point, check the checkbox in the appropriate row for that
point.
To clear no load detection for a specific point, clear the checkbox in the appropriate row for that point.

Latch No Load Diagnostics

Choose if load fault alarms are latched until reset (including Open Wire Detection and Short Circuit
detection). By default, the header checkbox is selected and all points (0...7) are selected. If the
header checkbox is cleared, all points (0...7) are cleared.

To select load fault alarms are latched until reset for a specific point, check the checkbox in the
appropriate row for that point.

To clear load fault alarms are latched until reset for a specific point, clear the checkbox in the
appropriate row for that point.

Reset Latched Diagnostics

(lick Reset to reset the diagnostic latch service.

When online and in Program mode, Remote Program mode, Run mode, the Reset button is enabled
for a point. When offline, the Reset button is dimmed for a point.

Reset Fuse

(lick Reset to reset the fuse reset short/overload service.

When online and in Program mode, Remote Program mode, Run mode, the Reset button is enabled
for a point. When offline, the Reset button is dimmed for all points.

11.

Click the Fault/Program Action tab.
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The Fault/Program Action tab appears.

7| Module Properties: AENTR:6 (1715-0BSDE 2.1)

Output State During

Fault Mode
Off
Off
Off
Off
Off
Off
Off
Off

Point

Program Mode
Off
Off
Off
Off
Off
Off
Off
Off

O
N N

B 0 ) S L S S )

Communications Failure
If communications fail in
Program Mode:

@) Leave outputs in Program Mode state
~) Change outputs to Fault Mode state

| General® | Connection | Module Info A | Module Info B | Corfiguration | Fault/Program Action |

Status: Offline

]ICancel]l

Aoply | [ Hep

Table 33 - Fault/Program Action Parameters

Parameters Description
Point Click the point number to configure parameters for the specified point (0...7).
Output State During This value Indicates the following controller tag settings
Program mode « On ProgMode =0
ProgValue=1
- Off ProgMode =0
ProgValue=0
 Hold ProgMode =1
ProgValue =The value previously set.
Fault mode « On FaultMode =0
FaultValue =1
- Off FaultMode =0
FaultValue=0
+ Hold FaultMode = 1

FaultValue =The value previously set.

Communication Failure If Communication Fail in Program Mode

Specify the action to take when communication fail in Program mode. Choose one of the following:
» Leave outputs in Program mode state — When selected, lets you maintain outputs in the Program
mode state (default). When cleared, changes outputs to the Fault mode state.
Leave outputs in Program mode state appears dimmed only when in Hard Run mode.
+ Change outputs to Fault mode state — When selected, lets you change outputs to the Fault mode
state. When cleared, changes outputs to the Program mode state.
Change outputs to Fault mode state appears dimmed only when in Hard Run mode.

12. Click OK.
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Step 2: Add the Digital Qutput Module in Simplex Mode

Add a 1715-IB16D Digital Input module in Simplex mode to the project.

1. Add the new module, see page 206.

2. Select the 1715-OB8DE Digital Output module, see page 206, and click

The General tab appears.
General® ‘Ccnnediun | Module Infa A I Module Info B I Corffiguration | Fault/Program .F\di(m|
Type: 1715-0OBBDE 8 Point 24V DC Diagnostic Output, Electronically Fused
Vendor: Allen-Bradley
Parent: AENTRA
Mame: Digital_Output_Module_Duplex| Maodule A Slot: Module B Slot: 4
Description: L
Module Definition
Electronic Keying: Compatible Module
Connection Data
Redundant: Yes
SIL2 Safety: No
Status: Creating [ OK ] [ Cancel ] [ Help

3. Enter the module name.

Notice that there are still two slot numbers that are displayed, indicating

that the module is in the default Duplex mode.

4. Click Change, see step 6 and step 7 on page 213, and step 8 on page 214.
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A new General tab appears in Simplex mode.

General® | Connection™ I Module Info™ I Corfiguration™ I Fault/Program Achon'l

Type: 1715-0B8DE & Point 24V DC Diagnostic Output, Electronically Fused
Vendor: Allen-Bradley

Parent: AENTRA

MName: Digital_Output_Module_Duplex Module A Slat:
Description: A

Module Definition

Revision: 3.001
Electronic Keying: Compatible Madule
Connection Data
Redundant: No
SIL2 Safety: No
Status: Creating [ OK ] [ Cancel ] [ Help

Notice there is now only one slot number available and Redundant is ‘No,
indicating that the module is now in Simplex mode.

Click the Connection tab, see page 197.
Click the Module Info tab, see page 198.

Click the Configuration tab, see page 216.

Click the Fault/Program Action tab, see page 216.
Click OK.

NI RN - NV

The I/O configuration folder of your project now looks similar to this.

-5 1/ Configuration
2B 1756 Backplane, 1756-410
L[ [0]1756-L61 Redundant_TO_Syskem
Bl f] [111756-EM2TR CL%_Ethernat_module_enztr
Eﬁ Ethernet
B [ 1715-AENTR/A Adapter_Moduls
i =88 1715Redundant
- [) [0] 1715-AENTR/A Adapter_Module
- El [2] 1715-1E16D}A Digital_Input_Module_Redundant
- EI [4] 1715-1E160'A Digital_Input_Module_Simplesx
- El [5] 1715-0B80DE/ A Digital _Cutput_Module_Redundant
El EJf Digital_Output_Madule_Simples:

------ ﬂ 1756-ENZTR CL¥_Ethernet_module_enztr
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1715-1F16 Analog Input
Module

220

Add the Analog Input Module to the Project

In this section, you do the following:
o Adda1715-IF16 analog input module in Duplex mode to the project.
o Adda1715-IF16 analog input module in Simplex mode to the project.

Step 1: Add the Analog Input Module in Duplex Mode
Add a 1715-IF16 Analog Input module in Duplex mode to the project.
1. Add the new module, see page 206.

The Select Module dialog box appears.

Catalog | Module Discovery | Favon'iesl
|Enter Search Text for Modtle Tipe... Clear Filters Show Filters ¥
Catalog Number Description Vendor Category
17151B16D 16 Point 24V DC Diagnostic Input Alen-Bradley Digital
1715F16 16 Channel Cument Analog Input Alen-Bradley Analog
1715-0BBDE 8 Point 24V DC Diagnostic Output, Blectronically Fused Allen-Bradley Digital
17150F8I 8 Channel Curent Analog Output, Isolated Alen-Bradley Anzlog
4 of 4 Module Types Found Add to Favorites
 Clseonrene

2. Expand the Analog module list, select the 1715-IF16 module, and click
OK.
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The General tab appears.

e
General” |Ccnned.iuﬂ | Module Info A I Module Info B I Canﬁgumtion|
Type: 1715-IF 16 16 Channel Current Analog Input
Vendor: Allen-Bradley
Parent: AENTRA
Mame: IF 16analog| Module A Slot: Module B Slot: 5 I
Description: -
Module Definition
Revision: 3.001
Electronic Keying: Compatible Module
Connection: Data -
Input Data: Analog Only A
Data Format: Float i
Status: Creating QK I [ Cancel ] [ Help

See figure on page 208 for detailed parameter information for the General
tab.

3. Click Change.

The Module Definition dialog box appears.

B _______—
Module Definition [
Series:
Revision: 001 |2
Electronic Keving: [Cnmpaﬁble Module -

" |Connection: Diata =] =
Input Data: Analog Only =l (W
Drata Format: Float =l (2
Redundant: Es =2
SIL2 Safety: Mo =2
HART Fnahled: Nn = [T

[ QK ] [ Cancel ] [ Help
= ="
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Table 34 - Module Definition Parameters for Analog Input Module

Parameters Description
Series Choose the Series of the module.
Revision Choose the Revision of the module.

For SIL 2 application choose version 3.01.07 or later for 1715 1/0 modules.

Electronic Keying Choose the Electronic Keying that you wish to use for the selected module. See Electronic Keying on
page 118.

Connection Leave as‘Data’- Listen Only is not supported.

Input Data Display Only.

Data Format Display Only.

Redundant Yes indicates Duplex mode.

SIL2 Safety Choose No if SIL 2 operation is not required.

Choose Yes to enable SIL 2 operation. The safety pull-down menu appears only if using Add-on Profile
version 2.01.007 or later. Two new tabs are available for SIL 2 configuration if you choose Yes. For
information on SIL 2 configuration, see Chapter 7.

Click OK.

Click the Connection tab, see page 197.
Click the Module Info A tab, see page 198.
Click the Module Info B tab, see page 199.

® N

Click the Configuration tab.

The Configuration tab appears.

7| Module Properties: AENTR:4 (1715-IF16 2.1 [ |2 =]
| General | Connection | Module Info A | Module Infe B | Configuration
Low Low High -~
BiETTE|| BIETIRETE Signal = Engineering Signal = Ei
0 0-20 mA 3 40 = 0o = 200 = =
1 |oz20ma [« 40 + 0o 200 2
2 |oz0ma [ 40 £ 0o 200 2
3 Joz2oma [ 40 % 00 200 5
4 |ozomA o 40 % 0.0 3 200 %
5 |oz20ma [« 40 + 0o 200 2
& |oz20ma [ 40 £ 0o 200 2 -
4 m 3
Status: Offine oK | [ cancsl Apply Help
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Table 35 - Configuration Parameters for the Analog Input Duplex Module

Parameters Description
Channel Click the channel number to configure parameters for the specified channel (0...15).
Current Range Displays the current range (0. . .20 mA) for the channel.
This field is read-only.
Low Signal Enter the Low Signal value for the channel (between 0.0...20.0 mA). The default is

4.0 mA. This value must be less than the High Signal value. Low Signal and Low Engineering values are shown in
pairs.

Low Engineering

Enter the Low Engineering value for the channel (between -9999999. ..99999999). The default is 0.0. Low Signal
and Low Engineering values are shown in pairs.

High Signal Enter the High Signal value for the channel (between 0.0...20.0 mA). The default is 20.0 mA. This value must be
greater than the Low Signal value. High Signal and High Engineering values are shown in pairs.
High Engineering Enter the High Engineering value for the channel (between -9999999. ..99999999). The default is 100.0. High

Signal and High Engineering values are shown in pairs.

9. Click OK.

Step 2: Add the Analog Input Module in Simplex Mode

Add a 1715-IF16 Analog Input module in Simplex mode to the project.

1. Add the new module, see page 206.
2. Select the 1715-IF16 module, see step 2 on page 220.

The General tab appears.
5 Module Properties: AENTRA:4 (1715-IF16 3.001) o || B R
General |Conned|on Module Info A | Module Info B | Configuration
Type: 1715-IF16 16 Channel Current Analog Input
Wendor: Allen-Bradley
Parent: AENTRA
Mame: IF 1panalog Module A Slot: |4 *| ModuleBSlot: 5
Description: . B
Module Definition™ ‘ = |
Module Definition Series: IA—'I
Revision: 3.001 Change ... Revision: 3 - 001 =
Electronic Keying: Compatible Module Electronic Kaying: |Compahb\e Module -
Connection Data e Connection Data & -
Input Data Analog Only Input Data Analog Only 2
Data Format: Float Data Format: Float L=l [E
Redundant: No >
SIL2 Safety: No 2
HART Fnahled [ =
Status: Offline
0K | | Cancel | | Help

See Figure on page 208 fOI‘ General parameter settings.

3. Click Change, referring to Figure on page 221 for Module Definition
parameter settings.
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4. Change Redundant to No to place the module in Simplex mode.

5. Click OK.

The Verify Module Properties dialog box appears. See page 213.
6. Click Yes.

A new General tab appears showing only one slot as available. The module
is now in Simplex mode.

5] Module Properties: AENTRA:4 (1715-1F16 3.001) =R EN A
General” | Connection I Module Info | Ccrrf\gumtlanl

Type: 1715-IF 16 16 Channel Current Analog Input

vendor: Allen-Bradley

Parent: AENTRA

MName: IFi6analog Module A Slot:

Description: E
Module Definition
Electronic Keying: Compatible Module
Connection: Data -
Input Data Analog Onby
Data Format: Float i

Status: Offline OK ] [ Cancel ] [ Apply ] [ Help

7. Click the Connection tab, see page 197.
8. Click the Module Info A tab, see page 198.

9. Click the Configuration tab, see page 222.
10. Click OK.

The I/0 configuration folder of your project now looks similar to this.

|45 I Configuration

E1-E8 1756 Backplane, 1756-410
ﬁl [0] 1756-L61 Redundant_I0_Swskem
= ﬂ [1] 1756-EM2TR. _L¥_Ethernet_module_enztr

Eﬁ Ethernet
=[] 1715-8ENTR}A Adapter_Moduls
=83 1715Redundant
EI [0] 1715-AENTR /A Adapter_Madule

EI [2] 1715-IB16D/A Digital_Input_Module_Duplex
EI [4] 1715-IB160)A Digital_Input_Module_Sinmple:
El [5] 1715-0BSDEM Digital_Cukput_Maodule_Duplesx
El [7]1 1715-0BSDE/M Digital_Cukput_Maodule_Simplex:
El [8] 1715-IF16/A Analog_Input_Duplex

[10] 1715-IF16/4 Analog_Input_Simplex
ﬂ 1756-EMZTR CLx_Ethernet_module_enZtr
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1715-0F8I Analog Output
Module

Add the Analog Output Module to the project

In this section, you do the following:

o Adda 1715-OF8I analog output module in Duplex mode to the project.

o Adda 1715-OF8I analog output module in Simplex mode to the project

Step 1: Add the Analog Output Module in Duplex Mode

1. Add the new module, see page 206.

The Select New Module dialog box appears.

Catalog | Module Discovery | Favon'iesl

|Enter Seanch Text for Modtle Tipe Clear Filters Show Filters ¥
Catalog Number Description Vendor Category
1715IB16D 16 Point 24 DC Diagnostic Input Alen-Bradley Digital
1715IF16 16 Channel Cument Anzlog Input Allen-Bradley Analog
1715-0B8DE 8 Point 24V DC Diagnostic Output, Electronically Fused Alen-Bradley Digital
17150F8! 8 Channel Cument Analog Output, Isolated Alen-Bradley Analog
4 of 4 Module Types Found Add to Favorites

[] Clese on Create

2. Expand the Analog module list, select the 1715-OF8I module, and click

OK.

The General tab appears.
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B Module Properties: AENTRA:S (1715-0F81 3.001) (o= =]
General | Connection | Module Info A | Module Info B | Corfiguration | Limits | Faul/Program Action |
Type: 1715-0OF81 8 Channel Current Analog Output, Isolated
Vendor: Allen-Bradley
Parent: AENTRA
Name: Module A Slot: Module B Slot: &
Description: -
Module Definition [ =

See page 208.
3. Click Change.

Module Definition Series:
_— . B ok
Electronic Keying: Compatible Module Blectronic Keying: [F Module - ]
Connection: Data - Connection: Data = -
Input Data: Analog Only ﬂ Input Data: Analog Onty L=l
Data Format. Float Data Format Float x|
4 R Yes
SIL2 Safety: No L=l
HART Fnahlad: [T = [T
Status: Offfine:
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4. Verify that Redundant is Yes.

See page 221.
5. Click OK.
6. Click the Connection tab, see page 197.
7. Click the Module Info A tab, see page 198.
8. Click the Module Info B tab, see page 199.
9. Click the Configuration tab.

The Configuration tab appears.

5 | Module Properties: AENTR:12 (1715-OF81 2.1) ===
| General” | Connection I Module Info A I Module Info B | Configuration | Limits I Fault/Program Action
Low Low High High Hold for
ETITTE|| BRI Signal Engineering Signal = Engineering Inttialization
0 0-20 mA - 40 = 00 = 200 = 100.0 = :
1 |ozoma o 40 2 0o 2 200 % 1000 ]
2 0-20 mA - 40 5 00 = 200 = 100.0 = :
3 |o20mA  [o 40 % 00 2 200 % 1000 ]
4 0-20 mA - 40 % 00 = 200 = 100.0 & :
5 |o20mA  [o 40 % 00 2 200 % 1000 ]
[ 0-20ma || 40 3 0.0 = 200 = 100.0 % Il
7 0-20 ma || 40 < 0.0 = 200 = 100.0 = :
Status: Offline oK ] I Cancel I I Apply J I Help

Table 36 - Analog Output Configuration Parameters Duplex Mode

Parameters Description
Channel Click the channel number to configure parameters for the specified channel (0. ..15).
Current Range Displays the current range (0. . .20 mA) for the channel.
This field is read-only.
Low Signal Check the Low Signal value for the channel (between 0.0...20.0 mA). The default is

4.0 mA. This value must be less than the High Signal value. Low Signal and Low Engineering values are shown in
pairs.

Low Engineering

Check the Low Engineering value for the channel (between -9999999. ..99999999). The default is 0.0. Low Signal
and Low Engineering values are shown in pairs.

High Signal Check the High Signal value for the channel (between 0.0...20.0 mA). The default is 20.0 mA. This value must be
greater than the Low Signal value. High Signal and High Engineering values are shown in pairs.
High Engineering Check the High Engineering value for the channel (between -9999999. ..99999999). The default s 100.0. High

Signal and High Engineering values are shown in pairs.

Hold for Initialization

Set the channel to hold, or not change, until initialized with a value within 0.1% of full scale of its current value
when one of these conditions occurs:

« Module initial connection (powerup)

« Module transition from Program mode back to Run mode

« Module re-establishes communication after fault.
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10. Click the Limits tab.

The Limits Configuration tab appears.

5| Module Properties: AENTR:12 (1715-OF81 2.1) [ro -2 e
| General™ | Connection | Module Info A | Module Info B | Configuration | Limits | Fault/Program Action
Channel
0 1| 2] 3| s+ s | s | 7|
=r<HL] [7] Dizable ANl Alarms
F [ Lateh Limit &larms
Lirmits: Unlatch A1 | € ] Latch Rate Alarm
High Clamp: 100.0 Unlatch | e L
Lows Clamp: 0.o Urilatch - : :
[] Ramp in Fun Made : :
Ramp Rate: 00/ ge [ Urlatch | « ; | ax
Status: Offine [ ok | [ cancel | [ ey | [ Hep
Table 37 - Limits Parameters for Analog Output Duplex Module
Parameters Description
Channel (lick the channel number to configure parameters for the specified channel (0...7).
High Clamp Limit Enter a High Clamp Limit (between -9999999. ..99999999). The default is 100.0000. The High Clamp
Limit must be greater than the Low Clamp Limit.
Any out of range value causes a profile validation error.
Hl appears dimmed only when in Hard Run mode.
Unlatch High Clamp Limit (lick Unlatch High Clamp Limit to send a message to the module to unlatch a High Limit Alarm (online

only).
Unlatch (High (lamp) is enabled when online (including Hard Run mode) and when Latch Limit Alarms is

selected. Unlatch (High Clamp) is dimmed when offline and online (including Hard Run mode) when
Latch Limit Alarms is cleared.

Low Clamp Limit

Enter a Low Clamp Limit (between -9999999....99999999). The default is 0.0000. The Low Clamp Limit
must be less than the High Clamp Limit.
Any out of range value causes a profile validation error.

L0 appears dimmed only when in Hard Run mode.

Unlatch Low Clamp Limit

(lick Unlatch Low Clamp Limit to send a message to the module to unlatch a Low Limit Alarm (online
only).

Unlatch (Low Clamp) is enabled when online (including Hard Run mode) and when Latch Limit Alarms is
selected. Unlatch (Low Clamp) is dimmed when offline and online (including Hard Run mode) when Latch
Limit Alarms is cleared.

Unlatch All

(lick Unlatch All to send a message to the module to unlatch all latched alarms (High Limit, Low Limit and
Ramp Alarm).

Ramp in Run Mode

Check this checkbox to establish whether to limit the rate of change of the output. If selected, then
changes due to command values, fault actions, and program actions are limited to the specified ramp
rate.

Ramp Rate Enter the maximum ramp rate for changes in the output value (in seconds). The default is blank, which
results in an auditing error. This default forces you to enter an appropriate value.
Unlatch Ramp Rate (lick Unlatch Ramp Rate to send a message to the module to unlatch based on Ramp Rate.

Unlatch (Ramp Rate) is enabled when online (including Hard Run mode) and when Latch Rate Alarm is
selected. Unlatch (Low Clamp) is dimmed when offline and online (including Hard Run mode) when Latch
Rate Alarm is cleared.
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Table 37 - Limits Parameters for Analog Output Duplex Module

Parameters

Description

Disable All Alarms

(Check the checkbox to not report Latch Limit and Latch Rate Alarms in the input tag. By default, Disable
All Alarms is enabled and cleared.

Latch Limit Alarms (Check the checkbox if you want the High Clamp and Low Clamp Limit Alarms to be latched until a message
resets them or by the use of a latch reset member of the output tag. By default, Latch Limit Alarms is
enabled and cleared.

Latch Rate Alarm (Check the checkbox if you want the Rate Alarm to be latched until it is reset either by a message or by use

of a latch reset member of the output tag. By default, Latch Rate Alarm is dimmed and cleared.

IMPORTANT  Changing engineering scale values does not automatically adjust the Alarms/
Limits. Itis your responsibility to verify/re-adjust the alarm and limit values.

11. Click the Fault/Program Action tab.

The Fault/Program Action tab appears.

1 Module Properties: AENTR:12 (1715-OF812.1) =NEch===
| General” | Connection | Module Info A | Module Info B | Configuration | Limits | Fault/Program Action |
Program Moc
Ch 1 Fault Mod Fault Wal S Py Mod P Val E‘:Dm?;; oo
annel au ode au alue Fault Value rogram Kode rogram value Vaglue Failure
Output Stat
0 Hold last state | 0.0 [ Hold last state = 0.0 [O] [Program Mode
1 Hold last state  |w| 0.0 ] Hold last state = 0.0 [O] [Program Mode
2 |Hold laststate || 0.0 ] Hold last state = 0.0 [] [Program Mode
3 |Hold last state | w| 0.0 ] Hold last state || 0.0 [O] [Program Mode
4 [Hold laststate || 0.0 O] Hold last state = 0.0 [O] [Program Mode
5 |Hold laststate || 0.0 ] Hold last state = 0.0 [] [Program Mode
6 |Hold laststate |w| 0.0 & Hold last state = 0.0 [ [Program Mode
7  |Hold laststate |w] 0.0 ] Hold last state = 0.0 [O] [Program Mode
4 n 3
Status: Offine [ ok ][ cancel | [ oty | [ Hep |

Table 38 - Fault/Program Action Parameters for Analog Output Duplex Module

Parameters Description

Channel Click the channel number to configure parameters for the specified channel (0...7).

Fault Mode For a channel, choose the behavior of the output channel when a communication fault occurs. Choose
between Hold Last State and Use Fault Value. The default is Hold Last State.

Fault Value Enter a fault value (between -9999999 and 99999999). The Fault Value must also be in the range of

Low Alarm <= Fault Value <= High Alarm. The default is 0.0.

FaultValue is enabled (excluding Hard Run mode) when the Fault mode is set to Use Fault Value. Fault
Value is dimmed (including Hard Run mode) when the Fault mode is set to Hold Last State.

Ramp to Fault Value

Check the Ramp to Fault Value checkbox to transition the channel from the current value to the fault
value (when in Fault mode and limited by Ramp Rate). The default is cleared.

Ramp to Fault Value is enabled (excluding Hard Run mode) when the Fault mode is set to Use Fault
Value. Ramp to Fault Value is dimmed (including Hard Run mode) when the Fault mode is set to Hold
Last State.

Program Mode

Fora channel, choose the behavior of the output channel when there is a transition to Program mode.
Choose between Hold Last State and Use Program Value. The default is Hold Last State.
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Table 38 - Fault/Program Action Parameters for Analog Output Duplex Module

Parameters

Description

Program Value

Enter a program value (between -9999999...99999999). The Program Value must also be in the
range of Low Alarm <= Program Value <= High Alarm. The default is 0.0.

Program Value is enabled (excluding Hard Run mode) when the Program mode is set to Use Program
Value. Program Value is dimmed (including Hard Run mode) when the Program mode is set to Hold
Last State.

Ramp to Program Value

Check the Ramp to Program Value checkbox to transition the channel from the current value to the
program value (when in Program mode and limited by Ramp Rate). The default is cleared.

Ramp to Program Value is enabled (excluding Hard Run mode) when the Program mode is set to Use
Program Value. Ramp to Program Value is dimmed (including Hard Run mode) when the Program
mode is set to Hold Last State.

Program Mode Communication Failure Qutput State

Choose the output state when there is communication failure in Program mode (Program mode or
Fault mode). The default is Program mode.

Ramp Rate

Displays the Ramp Rate for the channel as it is displayed on the Module Properties dialog box - Limits
tab (1715-0F8I). To change this value, enter a Ramp Rate value on the Module Properties dialog box -
Limits tab (1715-0F8l).

Ramp Rate is enabled when online in the following:
+ Program mode

+ Remote Program mode

+ Remote Run mode

230

12. Click OK.

Step 2: Add the Analog Output Module in Simplex Mode

1. Add the new module, see page 206.

2. Select the 1715-OF8I Analog Output Module, referring to step 2 on
page 225, and click OK.

The General tab appears.

1] Module Properties: AENTRA:S (1715-0F813.001) = = 2

General |Connect|on Module Info A | Module Info B | Configuration I Limits I Fault/Program Action

1715-0F8]1 8 Channel Current Analog Cutput, Isolated
Allen-Bradley
AENTRA
Module A Slot: |5 ~| Module BSlot: &
Module Definition™ = |
Module Definition Series: \A—.I
3.001 Revision: 3 - 001 =
Electronic Keying: Compatible Module Electronic Keying: ‘Compahbla Module -
Data i Connection: Data =] -
Analog Only Input Data: Analog Only v
Float Data Format: Float L= |E
- Redundant: No -
SILZ Safety: No v
HART Fnahlad: [ = [
OK ] ‘ Cancel ‘ ‘ Help

See figure on page 208 for General parameter settings.
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3. Click Change, referring to Figure on page 221 for Module Definition
parameter settings.

4. Change Redundant to No to place the module in Simplex mode.

5. Click OK.

The Verity Module Properties dialog box appears. See page 213.
6. Click Yes.

A new General tab appears showing only one slot as available. The module
is now in Simplex mode.

] Module Properties: AEMTRA:S (1715-0F813.001) = @] =&]
General® | Connection | Module Infa | Configuration I Limits I Fault/Program Action

Type: 1715-OF8l 8 Channel Current Analog Output, Isclated

Vendor: Allen-Bradley

Parent: AENTRA

Name: Module A Slot: E

Description: -
Module Definition
Electronic Keying: Compatible Module
Connection: Data o
Input Data: Analog Only
Data Format: Float i

Status: Offlne [ ok | [ concel | [ ey | [ Hep

7. Click the Connection tab, see page 197.

8. Click the Module Info tab, see page 227.

9. Click the Configuration tab, see page 227.
10. Click the Limits tab, see page 228.
11. Click the Fault/Program Action tab, see page 229.
12. Click OK.

The I/O configuration folder of your project now looks similar to this.

-5 1f Configuration
E-E8 1756 Backplane, 1756-410
E{I [0] 1756-L61 Redundant_I0_Syskem
= ﬂ [1] 1756-EM2TR CLX_Fthernet_maoduls_enZtr
E"r!?E Ethernet
=8 El 1715-AENTR A Adapter _Module
-89 1715Redundant
El [0] 1715-AENTR /A Adapter_Module
[2] 1715-IB16D)A Digital_Input_Madulz_Duplesx
[4] 1715-1B160 A Digital_Input_Module_Simplex
[5] 1715-0BSDE/A Digital_Output_Module_Duplex
[7] 1715-0B3DE/A Digital _Output_Module_Sinnplex
[8] 1715-IF16/A Analog_Input_Duplesx
[10] 1715-IF16/A Analog_Input_Simplex
[11] 1715-0F8L}A Analog_Output_Duplex
31/A Analog_Cutput_Simplesx:
----- ﬂ 1756-EMZTR. CL¥_Ethernet_module_enztr

D D D D D )
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Notes:
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This chapter provides information on using 1715 I/O modules in a low demand
SIL CL (claim limit) 2 system, such as a ControlLogix-based SIL 2 system. For
SIL 2 safety application requirements specific to installing, programming, and
operating a ControlLogix application, refer to the Using ControlLogix in SIL 2

Applications Safety Reference Manual, publication 1756-RM001.

IMPORTANT  TheTUV Rheinland Group has approved the 1715 Redundant I/0 System for use
in safety-related applications up to and including SIL 2 according to these

standards:
« |EC61508, edition 2.0
« |EC615T1

Approval requirements are based on the standards current at the time of
certification. See Appendix D, PFD and PFH Calculations for a SIL 2 System.

programmable electronic systems (PES) shall be aware of the safety

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

requirements in the application of the system and shall be trained in using the

system.
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i i To use the 1715 Redundant I/O system in SIL 2 safety applications, you must
afety Application y Y app ¥
Requirements have revision 2.001 or later, of the adapter firmware, the latest Add-on Profiles,

q and the 1715 SIL 2 Add-On Instructions.

IMPORTANT  For SIL 2 safety applications, you must have the following:

+ Firmware, revision 2.001 or later, for the 1715-AENTR adapters

« Add-on Profile, version 2.01.014 or later, for the adapter and Add-on
Profile, version 3.01.014 or later, for the I/0 modules

+ Add-On Instructions, version 2.001 or later, when using a ControlLogix
system

A 1756-L7 ControlLogix controller

20 or later for SIL 2 operations. See the latest certifications for software and
firmware at http://www.rockwellautomation.com/rockwellautomation/
certification/overview.page. See the TUV website at http://www.tuvasi.com for
SIL 2 certification listings.

2 ATTENTION: ControlLogix L7 controllers are certified in RSLogix 5000 version

IMPORTANT Listen Only is not supported for SIL 2 operations. Only one 1756-L7 Logix
controller can connect to any 1/0 module within the 1715 rack for SIL 2 safety
functions.

IMPORTANT  Safety functions that are being edited online are not SIL 2 certified from the
start of the online edits to the completion of the validation of the changes.

1715 I/O Modules in SIL 2 1715 I/0O modules, firmware revision 2.001 and later(l), can be used in safety
Safety Appli(atiOHS applications up to and including SIL 2. Your system can be configured with any

combination of I/O modules, and in cither Simplex or Duplex mode.

Two new tabs have been added to the Module Properties dialog box to configure
modules for use in SIL 2 Safety applications:

o The SIL 2 Safety tab lets you configure the RPI, connection reaction time
limit, access diagnostic data, and perform a SIL 2 reset, if necessary

o The Input States When CRTL Expires tab lets you define the safe state for
inputs

For more information on SIL 2 application requirements for 1715 I/O modules,
see these resources:

e Chapter 8, starting on page 255, for information about Add-On
Instructions for SIL 2 1715 I/O module applications

(1) See the Module Revision Release List available from the Product Certifications link on_http://www.ab.com.
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e Appendix D, starting on page 317, for PFD and PFH calculations
o Appendix E, starting on page 321, for a SIL 2 application checklist

o Using ControlLogix controllers in SIL 2 Applications Safety Reference
Manual, publication 1756-RM001., for detailed requirements for
installing, programming, and operating a SIL 2 ControlLogix-based safety
system.

o For specifications and certifications relating to a 1715 Redundant I/O
system, refer to the 1715 Redundant I/O System Technical Specifications,
publication 1715-TD001.

These 1715 devices can be included in a SIL 2 system.

Table 39 - 1715 Devices in a SIL 2 System

(at. No. Firmware | Description Termination Assembly
Revision
(at. No. Description
1715-AENTR | 2.001or Ethernet adapter redundant module N/A
|ater
1715-TASIB16D Digital input simplex
1715-1B16D |2.t0031?r 16-channel digital input module
ater 1715-TADIB16D | Digital input duplex
1715-TASOB8DE | Digital output simplex
1715-0B8DE ffo?ﬁ” 8-channel digital output module
ater 1715-TADOBSDE | Digital output duplex
1715-TASIF16 Analog input simplex
1715-IF16 lz':)%?r 16-channel analog input module
ater 1715-TADIF16 Analog input duplex
1715-TASOF8 Analog output simplex
1715-0F8I f?oz ?r 8-channel analog output module
ater 1715-TADOF8 Analog output duplex
1715-A2A N/A Adapter base unit N/A
1715-A310 N/A 1/0 module base unit N/A
1715-N2T N/A Tall slot filler cover N/A
1715-N2S N/A Short slot filler cover N/A
1715-Q2 N/A Expansion cable - 2m N/A

(1) Forrevision 3.001 and later, the 1715 I/0 module firmware displayed is the revision that is installed on the 1/0
module.
For earlier revisions 1715 1/0 module firmware is displayed as the same level of the firmware of the 1715-AENTR
module regardless of the actual firmware level in the 1715 1/0 module.

See the latest certifications for software and firmware at

hetp://www.rockwellautomation.com. See the TUV website at

http://www.tuvasi.com for SIL 2 certification listings.

AllT/O modules include line monitoring capability. We recommend that you use
line monitoring for safety-related I/O. Safety-related I/O refers to an
annunciator being available to an input or output that is attached to a field device.
For energize-to-action (normally de-energized) I/O, you must enable line
monitoring.
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Typical COnfigurations The 1715 system supports single module configurations, where it is acceptable to
either stop the system or allow the signals corresponding to that module to
change to their default fail-safe state. It also supports fault-tolerant I/O
configurations where the system is required to continue operating in the event of
a fault.

Fault tolerant systems have redundant modules that let the system continue
operation in the presence of a fault. The system fails safe if another fault occurs.

All configurations can be used for safety-related applications. Choose the
appropriate configurations that are based on the fault tolerance requirements of
your application.

DLR Topology

Figure 63 - Simplex DLR with a ControlLogix Controller
SIL 2 ControlLogix Safety Loop
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For duplex configurations, a SIL 2 fault-tolerant architecture has dual input, dual
adapter, and dual output modules. The input modules operate in 1002 (1 out of
2) under no fault conditions and degrade to 1oo1 (1 out of 1) upon detection of
the first fault in either module. The modules fail-safe if faults occur on both
modules. The adapters operate in 1002 under no-fault conditions and degrade to
lool upon detection of the first fault. A duplex system could therefore be 1002
reverting to lool on the first detected fault and reverting to fail-safe when both
modules have a fault. Fail-safe is defined as the ‘de-energized’ or ‘off” state.

The Ethernet architecture has no affect on SIL 2 safety functions. You can use
either of these example drawings, or any other appropriate Ethernet network.

From a safety aspect, if the Ethernet packets are not sent successfully, then the
SIL 2 safety functions go to their respective safe states.
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Figure 64 - Duplex DLR with a ControlLogix Controller
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Figure 65 - Simplex Star with a ControlLogix Controller
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Figure 66 - Duplex Star Topology with a ControlLogix Controller
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Internal Diagnostics The 1715 adapters feature internal diagnostics to identify faults that develop
during operation and raise appropriate alarm and status indications. The
diagnostic systems run automatically and check for system faults that are
associated with the I/O modules and field faults that are associated with field I/O
circuits.
The internal diagnostics detect and reveal both safe and dangerous failures. In a
duplex configuration, for example, diagnostics can address dangerous failures and
therefore the duplex system can be 1002 reverting to 1oo1 on the first detected
fault and reverting to fail-safe when both modules have a fault.
Power Supp“es On de-energize-to-trip, two power supplies can be used if fault tolerance is

required on the power supplies.
If only one power supply is used, both of the power connections must be

connected to it (system power can be from another power supply to the I/O
modules).
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Requirements for Using 1715
1/0 Modules

For energize-to-action, dual power supplies are required for both the system and
field supplies. The system provides the power supply monitoring, but this needs
to be connected in the application.

You must follow these requirements when using 1715 I/O modules in a SIL 2
application.

IMPORTANT - Insafety applications, channel discrepancy alarms must be monitored by
the application program and used to provide an alarm to operations
personnel.

» Equipment must be installed and wired in accordance with the product
installation and wiring instructions in this manual.

+ For energize-to-action systems, you must follow the additional
requirements on page 239.

The maximum duration for single-channel operation of I/O modules depends on
the specific process and must be specified individually for each application. For
high availability, Rockwell Automation suggests you use two 1715-AENTR
adapters. If one of the modules faults, the adapters can operate in a simplex
arrangement up to the duration of the mean time to repair (MTTR) when used
in SIL 2 applications.

Energize-to-action Requirements

Certain applications can require energize-to-action for inputs or outputs or both.

|MPORTA NT Qﬁ\erglze ?%actlon Wratlons canygwuse?%?w%ﬁ%mmg ap;ﬁ%

At least two independent power sources must be used for both the system
and field supplies. The system provides the power supply monitoring, but
this needs to be connected in the application. These power sources must
provide emergency power for a safe process shutdown or a time span that
is required by the application.

»  Each power source must feature power integrity monitoring with safety-
critical input read-back into the system controller or implicit power
monitoring that is provided by the 1/0 modules. Any power failure must
trigger an alarm.

+  Unless provided implicitly in the I/0 modules, all safety-critical inputs and
outputs must be fitted with external line and load integrity monitoring and
safety-critical read-back of the line-status signals. Any line or load failure
must trigger an alarm.

« The application program must be designed to shut down energize-to-
action SIL 2 safety instrumented functions if a faulty simplex adapter or
output module has not been replaced within the mean time to repair
(MTTR).

« For SIL 2 high demand, energize-to-action applications, you must use two
output modules.

In cases where one or more outputs is used in an energize-to-action

configuration, all specific requirements that are listed previously must be

implemented for all associated inputs.
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Requirements for
ControlLogix-based SIL 2
Applications

Using the 1715 Adapterin
SIL 2 Applications

240

IMPORTANT  SIL 1applications must use the wiring and measures that are defined for SIL 2
applications. Energize-to-action requires line monitoring for any SIL
application.

Add-On Instructions

The Add-On Instructions provide a mechanism to verify the validity of data that
is transferred between the ControlLogix controller and the 1715 adapter. When
you use the Add-On Instructions, the sender of the data adds check data to the
produced data. The receiver of the data uses the check data to verify the integrity
of the consumed data.

IMPORTANT  Tomeet SIL 2 application requirements in a ControlLogix system, you must use
the 1715 Add-On Instructions that are described in Chapter 8.

Connection Reaction Time Limit

The Connection Reaction Time Limit (CRTL) setting defines the maximum
time that the connection can operate with old data, before substituting the
configured safe state values. If the CRTL expires, the receiver requires a SIL 2
Reset before valid data is provided again.

For an input module, if the CRTL expires before the Add-On Instruction detects
valid data, the value of the affected input assembly transitions to the configured
safe state value. A SIL 2 reset is required before inputs transition from the safe
state to field values.

For an output module, if the CRTL expires before the 1715 firmware detects that
valid output data is received from the Logix controller the output data transitions
to the configured safe state values. In this case, a SIL 2 Reset is required before
outputs can be re-energized.

The 1715-AENTR adapter performs the following functions:
o External communication with the controller via an Ethernet network

o Communication with I/O modules, such as receiving input values, sending
output values, and coordinating diagnostics

o Enforcement of the output CRTL on data that is received from a

ControlLogix controller

For high availability, use two 1715-AENTR adapters in simplex and duplex SIL 2
applications.
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Using 1715 1/0 Modules in
SIL 2 Applications

Reaction to Faults

The 1715-AENTR adapter reports faults via status indicators that turn red when
a fault is detected in the adapter. Fault indications are also sent to the user
application. These variables provide the following information:

e Module presence
e Module health and status
¢ Channel health and status

¢ An echo of the front panel indications

I/O modules can be replaced or installed online without affecting controller
operation, provided at least one module is installed and is fully operational.
However, each module must be installed one at a time and allowed to start up
before the next module is installed.

Input Modules

The simplex and duplex termination assemblies are safety critical, that is, an input
or output that is attached to a field device, and provide termination for 16
channels. They connect the field signals to the input modules. Both digital and
analog input termination assembly circuits have fuse protection.

Input modules support high availability when configured for duplex operation
and using the appropriate termination assembly.

Input modules can be configured to operate in SIL 2 energize-to-action or de-
energize-to-trip applications.

Reactions to Faults

If an input channel is not capable of reporting a voltage within a safety accuracy
specification of 1% of the full scale measurement range, then the module returns
safe values to the processor. Signals transition to a safe state if the module scan
time exceeds the connection reaction time limit (CRTL).

All /O modules feature status indicators and can also report faults via
application variables. All modules provide the following status information:

e Module presence

o Module health and status
o Channel health and status
o Field faults

o An echo of the front panel indicators for each module

For more information about status indicators, see Status Indicators on page 283.

Rockwell Automation Publication 1715-UM001I-EN-P - March 2020 24



Chapter7

1715 Redundant I/0 System in SIL 2 Safety Applications

242

Safety Accuracy

The I/0 input modules determine the channel state and the line fault state by
comparing the reported input values with user-programmed threshold values. For
each channel of a module, two independent measurements are made. The
discrepancy between these measurements is monitored to determine if it is
within the safety accuracy limit.

The channel is in fault and the last valid value is held until after the CRTL period

if the values are outside these limits:
o Digital input module = 4%

¢ Analoginput module = 1%
After the CRTL period, the value changes to 0.
When using dual modules that are both reporting valid channel data, the lowest

value is used. If one module of a pair reports a fault on a channel, the value of the
operational module is used.

monitored by the application program and used to provide an alarm to

2 ATTENTION: In safety critical applications, the discrepancy alarms must be
operations personnel.

Digital Output Modules

The digital output module is rated at SIL 2 as a fail-safe module. Each module
provides the following safety functions:

o Output channel signals are based on commands from the controller.

o Redundant voltage and current measurements are sent to the controller for
monitoring and diagnostics.

o Modules feature over-current and over-voltage channel protection.
o Diagnostic tests are executed on command from the adapter and results are
reported back to the adapter.

e On powerup or module insertion, all output channels are set to the de-
energized (fail-safe) state until command states are received from the
controller. Each channel is driven individually according to the command
state values.

o The module enters a Shutdown mode when the time between controller
communication exceeds the CRTL.

o Ifamodule fails, then all of its channels are set to the de-energized state.

The digital output termination assembly is safety critical and comes in two sizes -
simplex or duplex. Termination assemblies have fuses for field output power and
eight field termination connections for the output signals.

Output modules support high availability when configured for duplex operation
and using the appropriate termination assembly.
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Reaction to Faults
If an output module faults, the following status information is reported:
o Module presence
o Module health and status
o Channel health and status
o Field faults

o An echo of the front panel indicators for each module

If any of the following internal conditions exist, the output module fails safe:
o Internal software error is detected
o Opver-temperature condition is detected

o Power supply rails are out of tolerance

The digital output module incorporates line test functionality that can detect
and indicate 'no load' field faults. This functionality can be enabled or disabled.

5 Module Properties: AENTR:6 (1715-0B8DE 21) = |
| Connection | SIL2 Safety | Module Info A | Module Info B [ Input States When CRTL Expires | Configuration | Fault/Frogram Action [ »
Latch Reset
point | oot Noload | Latched «f 5%t o
Diagnostics | Diagnostics
0 Fl F] Reset
1 F] F] Reset
2 W] W] Reset
2 & & Reset
4 ] ] Reset
5 W] W] Reset
[ | | Reset
7 ] ] Reset
Status: Offline [T] m Apply Help
Shutdown Modes

When the module is in Shutdown mode, the Ready and Run indicators turn red.
During module configuration, you choose how you want the output channels to
behave in the Shutdown mode, whether due to fault or Program mode. Output
module channels can be configured to provide the following channel values:

o De-cenergized (OFF), which is the default fail-safe value
o Hold Last State
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Module Properties: my1715adptr:4 (1715-0B8DE 2.1) I — 3l x|

Cunneclmnl SIL2 Salelyl odule \nfDAI Module Info B I Input States When CRTL Explrssl Configuiation  Fault/Program Action |4 | ¥

Output State During
Program Mode|  Fautt Mode
0 foft Oft
1 |off off
2 |Off Off
3 |off Oft
4 | Off off
B
6
7

Paint

Oft Qft
Oft Oft
off off

nnonnnno
1) )1 e

[~ Communications Failure
IF communications Fail in 1% Leave outputs in Program Mode state

Frogram Mode: "~ Change oukputs to Faulk Mode state

Statug: Offline (1] I Cancel Lipply Help I _I
=

Analog Output Modules

The analog output module can be used in applications where the output current
is in the range 4...20 mA during normal operation including trip/action value
and where 0 mA is the fail-safe value. In these applications, one 1715-OF8I
output module is sufficient for SIL 2 requirements, two modules provide a 1002
level.

The analog output module is rated at SIL 2 as a fail-safe simplex module and
when used in a 1002 configuration as a duplex module with these features:

o Commanded values and scaling factor

The fail-safe lowest commanded value irrespective of the scaling factor is
0 mA. The application cannot change the scaling factor; only an online
update can change the scaling factor.

o Fail-safe guard band
The fail-safe guard is 1% (0...2 mA) and not user-configurable.

Reaction to Faults

If an output module faults, the following status information is reported:
e Module presence
o Module health and status
o Channel health and status
o Field faults

o An echo of the front panel indicators for each module

If any of the following internal conditions exist, the output module fails safe:
o An internal software error is detected

o A power feed combiner over-temperature condition is detected
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Considerations for Sensor
and Actuator Configurations

Configure SIL 2 Operation

Shutdown Mode

When the module is in the Shutdown mode, the Ready and Run indicators turn
red. The default state is OFF (de-energized).

IMPORTANT  In safety-critical applications that use one sensor or single actuator, it is
important that the sensor failure modes be predictable and understood so that
there s little probability of a failed sensor not responding to a critical process
condition. Test the sensor reqularly, either by dynamic process conditions that
are verified in the 1715 system, or by manual intervention testing. It is
recommended that a written test plan is used for all testing.

The function of a signal must be considered. In many cases, redundant sensor and
actuator configurations can be used, or differing sensor and actuator types
provide alternate detection and control possibilities. Plant facilities frequently
have related signals such as start and stop signals. In these cases, it is important to
make sure that failures beyond the fault-tolerant capability of the system do not
result in either inability to respond safely or in inadvertent operation. In some
cases, this requires that channels be on the same module, to make sure that a
module failure results in the associated signals failing-safe.

It is often necessary to separate signals across modules. Where non-redundant
configurations are employed, it is especially important to make sure that the fail-
safe action is generated in case of failures within the system.

Field loop power and its affect on inputs (sensors and modules) and outputs
(modules and actuators) must be considered. For normally energized
configurations, field-loop power loss leads to fail-safe reaction.

Where separate supplies power field signals, power separation must be
maintained between modules so that isolation is maintained.

To configure 1715 modules for SIL 2 applications you must enable each 1715
module in your system for SIL 2 operation, and set its connection reaction time
limit (CRTL) and module requested packet interval (RPI). In addition, for input
modules, you must configure safe state input values.

IMPORTANT  See Electronic Keying on page 118.
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Enable SIL 2 Operation

Follow these steps to enable a module for SIL 2 operation.

1. On the Module Definition dialog box, from the Series pull-down menu,
choose Series A.

2. From the Revision pull-down menu, choose 2.001 or later.
From the Connection pull-down menu, choose Data.

4. From the Redundant pull-down menu, choose No for single modules with
simplex termination assemblies or Yes if you are using two modules with
duplex termination assemblies.

5. From the SIL 2 Safety pull-down menu, choose Yes.

Module Definition =
Sefies: IA j'
Revision: |2 - l I 1 3:
Electronic Keying: I Compatible Module j
Connection: |Data ad

Redundart: Vs
SIL2 Safety:

H

QK I Cancel Help

Specify the Connection Reaction Time Limit and Requested Packet
Interval

On the SIL 2 Safety tab of the module, enter the requested packet interval (RPI)
and connection reaction time limit (CRTL). The module RPI is the same as the

setting on the Connection tab.

IMPORTANT  When online, the Reset button on the SIL 2 Safety tab appears solid when only
the output data on any 1715 output module must be reset. See pages 250 and
2176.
The Reset button resets only output data for output modules, that is, the
1715-0F81 and 1715-0B8DE module outputs.

To reset inputs for all 1715 modules, you must use the Reset Input parameter
within the Add-On Instructions. See Performing a SIL 2 Reset on page 276.
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M Module Properties: cvsdvsc:0 (1715-AENTR 2.1)

| General | Connection !73’|L2’55{9t}'7; Module Info & | Module Info B | Internet Protacol | Part Canfiguration | Metwork.

Mote: Use of the 51L2 Safety option requires specific data handling within your application prog
Connection Type| RPI(ms) | CRIL (ms) [Max Observed Delay (ms)| SIL2 Reset Needed|
SIL2Output | 1800 3] 10000 3

Configuration Signature:

Date: | [
Tirne: r 06 777: ;7 mg
Status: Offline: s

The default value for the CRTL is 10,000 ms. The valid range is
1000...60,000 ms.

(onsiderations for Setting the CRTL
The value of the CRTL forms part of the safety considerations for the system.

You are responsible for calculating and verifying that the CRTL meets the safety
reaction time for your safety function.

IMPORTANT  Forinformation about how to configure the safety reaction time for your safety
application, see page 251.

e Inal715 system, the CRTL value is assigned to individual modules during
module configuration.

e Ifthe input CRTL is not met, the controller presents fail-safe input values
to the application logic. Each time a valid packet is received from an input
module, the controller resets the CRTL. If the CRTL ever times out, the
controllers present fail-safe input values to the application logic.

o Each time a valid packet is received from the controller, the output module
resets the CRTL. If the CRTL ever times out, the output module assumes
the fail-safe state.

IMPORTANT  The default fail-safe state for all 1715 modules is de-energized.
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o Itisrecommended that the CRTL remain at the default of four times the
RPI so that one invalid packet does not put the system into the safe state.
For example, if the RPI = 120 ms, then consider 480 ms as the minimum
CRTL. The information in the next section helps determine the maximum

setting for the CRTL.
Determining the Appropriate CRTL Value

Use the following method to confirm whether the default value is acceptable or
you must change the CRTL value for your application.

This equation governs the value of CRTL for the I/O connections:

CRTLeyc
CRTLE —m™—— — ( sensor delay + actuator delay )
2

where CRT Leuc is the process safety time for the equipment under control (euc).

EXAMPLE Consider a system function using one sensor and one actuator given the
following parameters:
+ (RTLeuc: 10,000 ms
« Sensor delay: 250 ms
» Time for actuator (an ESD valve) to fully operate: 1750 ms

In this example, the setting of CRTL for the 1/0 connections is less than or equal
to 3000 ms.
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Set Safe State Values for Inputs

You must define the safe state values for inputs if the SIL 2 data verification
checks have determined that the connection is not valid and the Connection
Reaction Time Limit (CRTL) has expired.

The default safe state value for digital inputs is OFF; for analog input modules,
the safe state value is 0. Follow these steps to change the default values.

1. Click the Input States When CRTL Expires tab.

2. Use the pull-down menus to choose values for each input point.

3. Click OK.
—loix|

General I Cunnecliunl 5IL2 Safalyl Module Info I Module Info B Input States \when CRTL Expires | Configuration

Channel | Detault alue
1} Off

1 Off

2 Off

3 oft

4 Off

5 Off

B

¥

g

Off
Off
Off
] Off
0 | off
11 Off
12 | Off
13 | Off
14 | Off
15 | Off

10

Statuz: Offline ok I Cancel Lpply Help
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Check SIL 2 Reset Status

View Module Information

250

If one of more errors have persisted longer than the Connection Reaction Time
Limit (CRTL), the connection uses safe state values and requires a reset to
recover. When online, the SIL 2 reset status is displayed on the SIL 2 Safety tab
for output modules.

Click Reset to reset the connection and enable the output modules to control
their outputs based on logic. To reset the connection for input modules, create a

reset tag within the Add-On Instruction. See Chapter 8 for details.

The configuration signature that is displayed on the SIL 2 Safety tab is composed
of an ID number, date, and time. The signature is updated whenever the module
configuration is changed. You can use this signature to enforce the use of a
specific configuration within your application. The signature is found in the
CRC member of the SIL 2 configuration tag of the module. This is the only
occasion where you access this tag directly.

If you want to keep a record of the signature, you can click Copy to copy the
signature to the Windows clipboard.

Diagnostic Data

While online, click Diagnostics on the SIL 2 Safety tab to view data on the SIL 2
Safety Diagnostics dialog box, shown in the following figure.

SIL2 Safety Diagnostics X

S o —i

Counts CRTL Specific

Data Meszage Faults Current Drata Age: i)
CRTL Remaining: 3375
tasirnumn Data dge: 1]

SIL2 Rezet Meaded: 0

Meszage Timeoutz

CRC Emars

Source [P Ermars

Source Slat Erors
Destination P Errors
Destination Slat Emors
Sequence Emars

Good 5IL2 Connects
Rejected SILZ2 Connects

o o o o o o o o o O
=

Feset Counters

Cloge Help |
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Reaction Times

IMPORTANT  The Reset Counters button on the diagnostics tab resets only the counters that
are shown in the 1715 1/0 module profiles.

It does not reset the counters that are displayed within the ControlLogix Add-
On Instructions.

The values retrieved from 1715 output modules populate the diagnostic
information. Equivalent input module diagnostic data is made available by the
Add-On Instructions.

To determine the system reaction time of any control chain, you must add up the
reaction times of all of components of the safety chain.

System Reaction Time

System Reaction Time = Sensor Reaction Time + Logix System Reaction Time
+ Actuator Reaction Time

Figure 67 - System Reaction Time

System Reaction Time

»

Sensor Reaction
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I Input Reaction | U SafetyTask 1 | Output Reaction | Actuat
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————— \ momememmeeme T T T Ty ___:‘I
|| Safety Task Period | Output Connection | I Output Module |
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3. Safety Task Period +
Safety Task Watchdog

Logix System Reaction Time

The following sections provide information on calculating the Logix System
Reaction Time for a simple input-logic-output chain and for a more complex
application using produced/consumed safety tags in the logic chain.

Simple Input-logic-output Chain

Figure 68 - Logix System Worst-case Reaction Time for Simple Input to Logic to Output

GuardLogix Controller
Communication Module

{

.

t -

1. Safety Input
Module Delay

Configuring the SIL 2 Task
Period and Watchdog

252

2. Safety Input Connection 4, Safety Output Connection
Reaction Time Limit Reaction Time Limit 5. Safety Output
Module Delay

CIP Safety Network

The Logix System Reaction Time for any simple input to logic to output chain
consists of these five components.

1. Safety input module reaction time plus input delay time

2. Safety Input Connection Reaction Time Limit
(Read from the Module Properties dialog box in RSLogix 5000 software.)

3. Safety Task Period plus Safety Task Watchdog time

4. Safety Output Connection Reaction Time Limit
(Read from the Module Properties dialog box in RSLogix 5000 software.)

5. Safety output module reaction time

This SIL 2 task is a periodic task with priority (1). See the Using ControlLogix
SIL 2 Applications Reference Manual, publication 1756-RM001.

SIL Task/Program Instructions

The user application must contain one SIL task that is composed of programs
and routines. The SIL 2 task must be the top priority task of the controller and
the user-defined watchdog must be set to accommodate the SIL 2 task.

IMPORTANT  Motion-related functions are not allowed and must not be used.
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IMPORTANT  You must dedicate a specific task for safety-related functions and set that task
to the highest priority (1). SIL 2 safety logic and logic that isintended for use in
non-SIL 2 functions must be separate.

The task period and task watchdog are configured in the Task Properties dialog

box.

ﬁ' Task Properties - SIL2 o =&

General | Configuration | Program / Phase Schedule | Monitor

Type Penodic -
Petiod 20,000 e
Frionty: 1 = [Loweer Number *Yields Higher Prionty)

watehidog 50,000 ms

Dizable Automatic Dutput Processing To Reduce Task Overhead
Iribsit T arsk,

Configuring the Output Module Program/Fault Actions

For a SIL 2 safety system, you are responsible for making sure that the SIL 2
related safety code, including the SIL 2 Add-On Instructions, are being scanned
using a safety task watchdog.

See Using ControLogix in SIL 2 Safety Applications Reference Manual for safety
watchdog requirements.

Safety Watchdog

Configure the properties of the task that is used for safety correctly for your
application.

o Priority: must be the highest-priority task in the application (lowest
number).

o Watchdog: the value that is entered for the SIL 2 safety task must be large
enough for all logic in the task to be scanned.

If the task execution time exceeds the watchdog time, a major fault occurs on the
controller. Users must monitor the watchdog and program the system outputs to
transition to the safe state (typically the OFF state) in the event of a major fault
occurring on the controller. For more information on faults, see the Using
ControLogix in SIL 2 Safety Applications Reference Manual.

IMPORTANT  The preferred way to meet this controller requirement in a 1715 SIL 2 system is
to configure both the PROGRAM MODE and FAULT MODE tables for the
1715-0B8DE and 1715-0F8| with safe state values.
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Chapter7  1715Redundant 1/0 System in SIL 2 Safety Applications

This handles all fault scenarios:

o Ifacontroller fault, such as a watchdog fault occurs, the controller goes to
program mode, which causes the 1715 I/O to go to the Program Mode
states.

o Ifthere is a system fault that causes a communications loss to the I/O
modules, then the 1715 I/O goes to the Fault Mode states.

o Ifthereisa CRTL (Connection Reaction Time Limit) timeout in the
1715-AENTR adapter, then the 1715 output modules go to the Fault
Mode states.

For the 1715-OB8DE, the configuration is found under the Fault/Program
Action tab.

5.1 Module Properties: AENTRS (1715-083DE 21) o= 82
Gerweal | Cormection | SIL2 Safety | Modue Info A | Modue Infa B | Input States \when CRTL Expaes | Configusation | Fault/Program Action
Poit Dutput State During
Program Mode |  Faul Mode
| o Jom = 0 ]
| 1 Jon xjon = |
L2 jor /o =)
|3 Jom =l on =
I R U
| s Jor ] O = |
[ & Jor =lon =
I (L C—
F -

For the 1715-OF8I, the configuration is found under the Fault/Program Action
tab.

Module Properties: AENTR:2 (1715-0F81 2.1) o | @83

General | Cornection | SIL2 Safety | Modue info & | Modus Info 8 | Inpul States When CRTL Expies | Configueation | Limts | Fauk/Program Acton

P Program Moc
Ramp 1o 0] Communicats

Channel Fault Mode FautVale | oo o vaise Program Mode Program Valse | Program Fadurs
Vole | Outpet Stan

o0 [al] Hold last state 00| [ |ProgramMode

0 |nodustate o) | | =

1 |Hedustamte oyl 00] [] |Hodwststaie - @O [ |ProgramMode

2 Hokd st 528%¢ w) 1] | & Haold last stale - [T | &l Program Mode

3 |Hodbststate o) 90| [ | | Howiaststale Lo 08| [] |ProgramMode

4 |Hoidastatste o) 80| [] |Hodiaststate = 00| [| |ProgramMode

T [Hoid mstasste o) 00| [ | | Mok st state |} 00| [| |ProgramMode

] Wold st state o] 00| [ '_r':nu st state ] (] | ] | Program Mode

7 |Hodbhstsiste ) 00| [] | Houisst siate =l 00| [] |ProgramMode

m '
Additional Resources For more information on using 1715 I/O modules in SIL 2 applications, see the
following resources:
e Chapter 7, Using SIL 2 Add-On Instructions with 1715 Redundant I/O
Modules on page 255

 Appendix E, PED and PFH Calculations for a SIL 2 System on page 317
o Appendix F, SIL 2 Applications Checklist on page 321

o ControlLogix Controllers in SIL 2 Applications, publication
1756-RM001
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Chapter 8

SIL 2 Add-On Instructions
Overview

Using SIL 2 Add-On Instructions with 1715
Redundant I/0 Modules

Topic Page
SIL 2 Add-On Instructions Overview 255
SIL 2 Check Data 259
Add-On Instruction Inputs 260
Add-On Instruction Outputs 260
Download and Import the Add-On Instructions 261
Configure an Input Module Add-On Instruction 266
Configure an Output Module Add-On Instruction 270
Using the Add-On Instruction Data Tags in an Application Program 274
Performing a SIL 2 Reset 276
IMPORTANT  Toachieve SIL 2 with 17151/0 modules in a ControlLogix system, you must use

these Add-On Instructions. The SIL 2 Add-On Instructions verify the validity of
data that is transferred between the ControlLogix controller and the 1715
modules via the 1715-AENTR adapter. See Download and Import the Add-On
Instructions on page 261.

As you proceed with this chapter, be aware that when using the 1715 SIL 2
Add-On Instructions, you do not read inputs directly from the input table, nor
do you write directly to the output tags. You read inputs from an Add-On
Instruction tag that is called reconciled input data, and write outputs to an
Add-On Instruction tag called ‘requested output data.

There is an Add-On Instruction that is required for the 1715-AENTR adapter, as
well. The status data from the 1715-AENTR adapter must be validated by using
this Add-On Instruction.

You cannot view the logic of each Add-On Instruction because it is source
protected.
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Table 40 - SIL 2 Add-On Instructions

Module System Configuration Add-On Instruction Name
1715-1B16D Simplex IB16D_Simplex_SIL2
[B16D_Simplex_SIL2_V3
Duplex IB16D_Duplex_SIL2
[B16D_Duplex_SIL2_V3
1715-0B8DE Simplex 0B8DE_Simplex_SIL2
OB8DE_Simplex_SIL2_V3
Duplex OB8DE_Duplex_SIL2
OB8DE_Duplex_SIL2_V3
1715-IF16 Simplex IF16_Simplex_SIL2
IF16_Simplex_SIL2_V3
Simplex with HART IF16_Simplex_HART_SIL2_V3
Duplex IF16_Duplex_SIL2
IF16_Duplex_SIL2_V3
Duplex with HART IF16_Duplex_HART_SIL2_V3
1715-0F8| Simplex OF81_Simplex_SIL2
OF8I_Simplex_SIL2_V3
Simplex with HART OF81_Simplex_HART_SIL2_V3
Duplex OF81_Duplex_SIL2
OF8I_Duplex_SIL2_V3
Duplex with HART OF81_Duplex_HART_SIL2_V3
1715-AENTR Duplex AENTR_SIL2
AENTR_SIL2_V3

An additional Add-On Instruction called CRC_calculator is automatically
imported when any of the Add-On Instructions that are listed previously are
imported. The CRC_calculator instruction calculates the CRC for incoming
packets and compares the result against the actual CRC received in the packet.
The instruction also calculates the CRC that is placed in the outgoing packet.

SIL 2 check data is added to data packets by the producer and the consumer
verifies this check data to determine the validity of the data transfer.

For input data from the 1715 modules, the 1715-AENTR adapter is the
producer and the ControlLogix controller is the consumer. The 1715-AENTR
adapter adds the check data, and the Add-On Instructions verify that valid data is
received within the connection reaction time limit (CRTL) of the module. If
valid data is not received within the CRTL, the instruction substitutes the
configured safe state values of the module in place of the invalid data.

For output data to the 1715 modules, the ControlLogix controller is the
producer and the 1715-AENTR adapter is the consumer. The Add-On
Instructions add SIL 2 diagnostic information (check data) to the module
assemblies, including a sequence number, source and destination IDs, and CRC.
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The 1715-AENTR adapter verifies that valid data is received within the CRTL.
Outputs are placed into the safe state if the CRTL expires.

The 1715 input modules send data only in one direction, from the
1715-AENTR adapter to the ControlLogix controller. In contrast, for the 1715
output modules, data is sent in both directions (status to the controller and
output data from the controller).

The Add-On Instructions perform error rate monitoring on the input data they
process to verify that the maximum allowed error rate for SIL 2 has not been
exceeded. The error rate monitoring is performed automatically, requires no user
configuration, and shuts down a link (force Add-On Instruction outputs to
shutdown states and require a SIL 2 Reset) immediately when it is detected.

The Add-On Instructions provide an output (CRC_error) that indicates if this
condition has occurred.

A SIL 2 Reset can be used to reset this condition.

The following figures illustrate how the Add-On Instructions work with input
and output data.

Figure 69 - Diagram of Input Module Add-On Instruction
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Important: The 1715-IF16 module is shown, but the example also applies to the 1715-1B16D module.
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Figure 70 - Diagram of Qutput Module Add-On Instruction
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Important: The 1715-0F8 module is shown, but the example also applies to the 1715-0B8DE module.
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SIL 2 Check Data

The instructions gather data from the module-defined configuration tags for the

following check data values.

Table 41 - Check Data Values

Value

Description

VariantID

This is the revision of the module, which is always 2.

SourcelP

For input assemblies, this is the IP address of the 1715 adapter.
For output assemblies, this is the IP address of the ControlLogix Ethernet module.

DestinationlIP

For input assemblies, this is the IP address of the ControlLogix Ethernet module.
For output assemblies, this is the IP address of the 1715 adapter.

SourceSlot

For input assemblies, this is the slot number of the 1715 module.
For output assemblies, this is the slot number of the ControlLogix controller.

DestinationSlot

For input assemblies, this is the slot number of the ControlLogix controller.
For output assemblies, this is the slot number of the 1715 module.

The instructions add or check data for these fields.

Table 42 - Add or Check Data Fields

Value

Description

SequenceNumber

The instruction monitors a sequence number in the module-defined Input Data tag.

In normal operation, the sequence number increments by 1 with each incoming

packet:

« Ifthe sequence number is a duplicate or is lower than expected, data is discarded
asinvalid. The CRTL is not reset.

« Ifthe sequence number is higher than expected but within a deadband of 100,
the data packet is accepted. Data remains valid and the CRTL is reset.

« Ifthe sequence number is more than 100 greater than the expected number, the
data is discarded as invalid. The CRTL is not reset.

For each output packet, the instruction increments the sequence number, starting
with 0 when the connection is initially established.

Important: The sequence number is not configurable.

(RC

The instruction calculates a CRC on the input data based on the module-defined
input tag and compares this value against the CRCin the input data. If the CRCs do
not match, the data is discarded as invalid.

The instruction calculates a CRC on the output data based on the complete module-
defined output tag. This CRCis added to the 1715 module-defined output tag.

SIL2ResetNeeded
(output modules only)

After the CRTL expires, the 1715-AENTR adapter adds this flag to the SIL 2 check data
to indicate that itis providing the safe state values, not valid application data to the
output modules. A reset is necessary begin providing valid application data.
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Add-On Instruction Inputs

Add-On Instruction Qutputs

The Add-On Instructions use these inputs.

Table 43 - Add-On Instruction Inputs

Input

Description

Config_Data

The Add-On Instruction gets the appropriate SIL 2 check data values from this
module-defined configuration tag. The instruction uses this check data to populate
the 1715 output data and verify the 1715 input data. You must point to this tag
when configuring the Add-On Instruction.

Requested_Output_Data

Only for output modules: This user-defined Requested Output Data tag contains data
from the program logic. The output Add-On Instruction takes this requested output
data, adds the check data, and places this data in the module -defined Output Data
tag.

Output_Data

This is the raw data sent to the 1715 module. You must point to this tag when
configuring the Add-On Instruction.

Reconciled_Input_Data

If the Add-On Instruction examines the check data and determines that the input
data is valid, the data in this tag is a duplicate of the original data that is received
from the input module.

If the Add-On Instruction examines the check data and determines that the data is
not valid, the safe state values are substituted in the Reconciled Input Data tag.

This is the input data to be used in the logic program.

Input_Data This is the raw data from the 1715 module. You must point to this tag when
configuring the Add-On Instruction.

Module_RPI Enter this value manually from the module properties. Use the exact value to
optimize system bandwidth.

Reset The reset function requires a LO to HI transition of this tag. It resets faults and directs

the ControlLogix controller to stop transferring the safe state data and start
transferring the actual data, if the SIL 2 check data is verified. This tag is also sent to
the 1715 output modules so that outputs can be reset from the safe state.

The Add-On Instructions generate these outputs.

Table 44 - Add-On Instruction Outputs

Output

Description

Data Valid

This value is Hl if the Add-On Instruction is moving the input data to the Reconciled
Input Data tag without substituting safe state values. This value remains HI if packets
are being discarded but the CRTL has not timed out. During this time, the reconciled
input data is not updated and data is no longer current. If the CRTL expires, the safe
state values are placed into the Reconciled Input Data tag.

Valid Data Being Received

If valid data is being received from the module this output is Hi regardless of whether
this data is being moved to the Reconciled Input Data tag. This output must be HI
before you perform a SIL 2 Reset to begin moving actual data to the Reconciled Input
Data tag.

This output goes LO if a valid data packet is not received for a time equaling three (3)
Module RPIs. If this output is toggling LO, verify that the RPI entered into the Add-On
Instruction matches the actual module RPI. The periodic task rate can also affect this
output. If the periodic task rate is too high, then the packets are not processed often
enough. See the 1715 SIL 2 task recommendations in this manual for configuration
recommendations.

Reset Tiedown Fault

If the reset button is HI for longer than 3 seconds, a tiedown fault is declared. The
fault is cleared when the reset button transitions to LO.

CRCError

CRC Error is HI if the accumulated error count (for detected CRC errors) has exceeded
the allowable threshold.

Duplicate Sequence Number

If the sequence number is a duplicate, data is discarded as invalid and this output is
set Hl to indicate the reason.

Low Sequence Number

If the sequence number is lower than expected, data is discarded as invalid and this
output is set Hl to indicate the reason.

Rockwell Automation Publication 1715-UM001I-EN-P - March 2020



Using SIL 2 Add-On Instructions with 1715 Redundant 1/0 Modules ~ Chapter 8

Download and Import the
Add-On Instructions

Table 44 - Add-On Instruction Outputs

Output

Description

High Sequence Number

If the sequence number is higher than expected, data is discarded as invalid and this
output is set Hl to indicate the reason.

Source IP Error

Source Slot Error

Destination IP Error

Destination Slot Error

Variant ID Error

If any of these check data values, described on page 259, do not match the values in
the 1715 module configuration, data is declared invalid and discarded. The
appropriate output is set Hl to indicate the reason.

Module Connection Status

This output is set LO if the Add-On Instruction detects a connection loss. Input data is
declared invalid and the CRTL is not reset. When the connection is re-established, this
output s set HI.

Add-On Instruction Running

If the 1715 module is at the correct firmware revision level (Variant ID = 2) and the
logic inthe Add-On Instruction is being scanned, this output toggles at the rate of the
RPI.

SIL 2 Output Reset Needed Only for output modules: This output is set HI if a SIL 2 Reset is necessary reset the
outputs from the safe state and begin controlling outputs programmatically. See
Performing a SIL 2 Reset on page 276.

CRTL Countdown A countdown of the amount of time remaining before the CRTL expires.

Number of Discarded Data A count of the data packets that have been discarded as invalid.

Packets

The SIL 2 Add-On Instructions are available from the
Product Compatibility and Download Center website.

IMPORTANT

Before you import the Add-On Instructions to your project, you must do the

following.

1. Add your 1/0 modules to the project in the 1/0 configuration tree and configure
them properly.

2. SIL 2 =Yes must be selected when configuring the module.
This creates the data types and tags that you must use in the Add-On
Instruction.

Follow these steps to add the instructions to your project.

1. Right-click the Add-On Instructions folder and choose Import Add-On

Instruction.

2. Select the appropriate Add-On Instruction and click Import.

Click OK on the Import Configuration dialog box.

4. Repeatsteps 1...3 for each Add-On Instruction you require.

The Add-On Instructions folder now contains the instructions that you
imported. The instructions also appear in the Add-On tab of the instruction
toolbar. The CRC calculator Add-On Instruction also appears.
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IMPORTANT  You see the following warning for each Add-On Instruction import except the
first one. Each Add-On Instruction import overwrites the Add-On Instruction
that is called ‘CRC Calculator, and this warning appears because it is source
protected. Click OK.

RSLogix 5000

&

Calls ko the Following instructionis) exist in source that is not editable:
CRC_calculator'
These calls have not been modified to maintain arguments.

Check all locations calling instruction(s) to ensure that they will execute correckly.
Manual updates may be required.

(a4 ] [ Help

The appropriate data types are now available in your project.

Figure 71 - Data Types for 1715-1B16D Module with Duplex Configuration

Controller Organizer

=] Data Types -

. =53 User-Defined
: ® IB160_Duplex_Reconciled_Input_Data

: IB160_Duplex_SILZ_UDT
Cﬂ, Strings
155 Add-On-Defined
CRC_caloulatar
IB160_Duplex_SILZ
: gﬂ, Predefined |

Import Add-On Instructions to Upgraded Projects

To upgrade a project with new Add-On Instructions, follow these steps.

1. Upgrade the Add-on Profiles to SIL 2-capable versions.

2. Configure SIL 2=Yes in the module configuration and click Apply to
create the required module defined data types.

3. Import the new Add-On Instructions.

Create a Periodic Task for We recommend that your user application contains one SIL task that is
. composed of programs and routines that contain all logic for the -rate
SIL 2 Safety Functions posed of programs and routines that contain all logic for the SIL 2-rared

262

safety functions. This task must be the top-priority task of the controller, and the
user-defined watchdog must be set to accommodate the SIL task.

This task must be separate from all logic for the non-SIL 2-rated functions.
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Follow these steps to create the SIL 2 periodic task.

1. In the Controller Organizer, right-click the Tasks folder and choose New
Task.
[& Controller Tags

(1 Controller Fault Handler
(3 Power-Up Handler

=] Tasl
i 5‘-@) New Task...

3L

5

-1

(= s CuleV_
2. Name the Task (SIL 2, for example).
3. Select the Type ‘Periodic’

1715 SIL 2 Periodic Task ‘Period’ Configuration

The following are recommendations to configure the periodic task ‘period’ for
SIL 2 applications. Set the period to the minimum 1715 SIL 2 module RPI
divided by 2. For example, if the default RPIs are used.

Table 45 - Module Default RPIs

1715 Module RPI

Adapters 180 ms

Digital modules 60 ms (lowest)
Analog modules 120 ms

1. Make the period 60/2 = 30 ms.

IMPORTANT - All1715SIL 2 Add-On Instructions have unique timer presets set to
the module RPI /2, so each Add-On Instruction processes packets
at arate that is based on its module RPI. In Table 45, the AENTR
only processes a packet at 180/2=90 ms; every third task period.
The analog modules process a packet at 120/2 = 60 ms; every
other task period. The Add-On Instruction obtains the RPI from the
RPIinput parameter on the Add-On Instruction, which is why it is
important to enter this value to match the actual module RPI.

+ Although the timer preset within the Add-On Instructions equals
RPI/2, the periodic task rate affects the actual rate the Add-On
Instructions process packets and the periodic task scan time. As
these values get lower, the timer resolution improves and packets
are processed closer to the RPI/2 timer preset.

IMPORTANT  Make sure that the SIL 2 task period allows enough time for the SIL 2
task, including the Add-On Instructions, to complete. Adjusting the
period time above the suggested value can be needed if many 1715
modules are used, as this adds more Add-On Instructions. Any increase
to the safety task period impacts the safety reaction time. See Worst
(ase Reaction Time Calculations on page 273.
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2. Set the priority to 1.

3. Set the Task Watchdogbased on the following.

a. How long it takes to run the SIL 2 code (see AOI Scan Times on page

a. How small the task watchdog must be to help verify that safety reaction
times are met (see Safety Reaction Time Calculations on page 273).

If you do not have the information that is required to complete the watchdog
time, leave the default of 500 ms and adjust it later when you have more

information.
N

New Tazk =
M arme: SiL2 0K
Descrption: - [ C

,1 e
Type: Pesiodic -
Period: 30 ms
Priciity: 1 = [Lower Mumbes ‘Yields Higher Prionty)
Walchdog: 500000 ms

Dizable Automatic Output Processing To Reduce Task Overhead

|77 Inhibit Task
4. Click OK.
5. Right-click on the newly created task and choose New Program.
6. Type a name for the program.
7. Verify that it is scheduled in the SIL 2 task.
r ™
New Program &
Name: SIL2_program
Description: -
Schedulein: (@ sIL2 -
] Inhibit Program
Synchronize Redundancy Data after Execution
L o

8. Right-click the newly created program and choose New Routine.

9. Name the routine.
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10. Select the appropriate Type.

Ladder or Function Block is recommended for SIL 2 safety functions.

11. Click OK.

IMPORTANT  Create as many SIL 2 programs and routines as required for the SIL 2 logic,

keeping in mind the goal is to have logic that is the following:

Easy to understand
Easy to trace

Easy to change
Easy to test
Well-documented
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cOnfigure an |nput Module Use the following instructions to configure an input module.
Add-On Instruction

IMPORTANT  The 1715-AENTR adapter functions as an input module when using 1715 SIL 2
Add-On Instructions.

Follow these steps to configure an input module Add-On Instruction.

1. From the Instruction toolbar Add-On tab, add the Add-On instruction to
your routine.

2. Create a tag for the Add-On Instruction by using the default data type and
Read/Write External Access.

The tag can be controller- or program-scoped.

———B1ED_Duplex_SILZ
——{{ Werify SIL2 check data s correct for incoming p.
IB16D_Duplex_SIL2 |

New Tag. .. |

Reset

Config_Data E}i', Cuk Instruction ChrH

Input_Data Copy Instruction Ctri+C

Reconcied_input_Data

CRTL_Countelown Deelete Instruction Mame: ||B1 tTeg
Number_Discarced_Deta_Packets A Ladder Element. .

Edit Main Operand Descripti Description:

Cancel |
Help |

Save Instruction Defaults

Clear Instruction Defaulks

Remove Force

GoTo...

Instruction Help

[EF Remove Parameter Type: IBase 'l Lannection,

BB Remove Al Unknown Param .
——— AliasFor I

Usage: I <normal>

Open Instruction Logic

Open Instruction Definition

Data Type: IIB1BD_DupIax_S\L2

L Ll |«_If_u\_u|«_ Lo

Properties
Scope: I &I MpStdProj
Eztemnal -
i IHeadMnte
Style: I
™ Constant

I™ | Open Configuration

3. Create a reset tag by using the default data type and Read/Write External
Access.
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The tag can be controller- or program-scoped.

x

Mame:

Description:

Usage:
Type:
Alias For:
[rata Tvpe:

Scope:

External
Access:

Style:

" Constant

IHesetT ag

Cancel |
Help |

I <normal:

IBDDL

=

=

=l

[Base =] Comecton |
El

[-]

I Readfwrite

I Decimal

I~ | Open Configuration

4. Choose the module configuration tag.

If you have multiple modules, be sure to choose the configuration tag for

the appropriate module.

erity SIL2 check
data iz correct for
incoming packets
——————B1 B0 _Duplex_SIL2:

“erify SIL2 check data iz correct for incoming ...

| Data_valid3—
o alicd_Data_being_rovd 32—
HRezet_Tiedown_Fautt —

IE1 6D _Duples_sIL2 IB16Tag [...]
Reset ResetTag

0%
Confi_Data |lmyt 71Sacketr:2:C =
Imead Mot

HCRC_error —

L el wlicate cmen ram

[

- ShDWZIAB:1?15_DI_Diag1B_SIL2:E:D

| Mame

== |Data Type

| Description

B [my1 71 Sadptn2.C

£6:1715_DI_Diagl6_SILZ.C0

I Contraller
I Program
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5. Choose the module input tag.

a. If you have multiple I/O modules, be sure to choose the input tag for
the appropriate module.

erity SIL2 check

data iz correct for

incoming packets
——————B1 B0 _Duplex_SIL2:

“erify SIL2 check data iz correct for incoming ...

Config_Data iyl 71 Sadptr: 2.C
Infput_Diata || 7 | LI
Rarnneiland

1B 60 _Duples_SIL2 IB16Tay [ | HData_valid —

Reset ResetTag o alicd_Data_being_rovd 32—
0« | Reset_Tiedown_Faul > —

HCRC_error —

HC duplicate_seq_num >—
Ll

[

j Show: IAB:‘I 715_DI16_Diag_Duplex_§(L2:1:0

| Mame

== |Data Type

| Description

ﬂ [t 71 Sacdptr: 21

AB1715_DNME_Disg_Duplex_SIL2:L0

I Contraller
I Program

b. For the 1715 adapters, choose the status tag.

Y. v Show: AB:1716_AENTR_SIZS:0) ~
| Name :g|| Data Type -
A [+ AENTR:S AB:1715_AENTR_SILZ:5:0
|
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6. Create a tag for the Reconciled Input Data by using the default data type
and Read/Write External Access.

The tag can be controller- or program-scoped.

x
Name: IIB1 EReclnpuf

Description: ;I Cancel |
Help |

LI

Usage: I <niormal j

Tupe: |Base vl Connectior... |
Alias For: | LI

Diata Tupe: ||B1BD_Duplex_F!econciIed_Inpu |

Scope: I ﬁl pStdProj j
Eiféz::l I Readfwrite j
Style: I j
" Constant

I~ | Open Configuration

7. Enter the module RPI.

erity SIL2 check
data iz correct for
incoming packets
——————B1 B0 _Duplex_SIL2:
-+ Werify SIL2 check data is correct for incoming p...

1B 60 _Duples_SIL2 IB16Tay [ | HData_valid —

Reset ResetTag o alicd_Data_being_rovd 32—
0« | Reset_Tiedown_Faul > —

Config_Data my1 71 Sadptr: 2:.C HCRC_error —

Input_Data my1 71 Sadptr: 221 HC duplicate_seq_num >—

Reconciled_Input_Data 181 BRecinput HClowy _zed_num »—
Module_RPI ||BD.D |vl - SourcelP _error —

H SourceSlot_errar 3—
CRTL_Countdown 0« | DestinationlP_srror>—
Mumber_Dizcarded_Data_Packets 0« | DestinationSlot_error>—
HCvariantiD_error 3—
HModule_Connection_Status —
A0 _Running >—
HSIL2_Output_Reset_Meeded —

To optimize system bandwidth, type the same RPI value from the Module
Configuration dialog box.
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cOnfigure an 0utput Module Follow these steps to configure an output module Add-On Instruction.

Add-On Instruction 1. Add the Add-On Instruction to your routine from the Add-On tab of the

instruction toolbar.

2. Create a tag for the Add-On Instruction by using the default data type and
Read/Write External Access.

The tag can be controller- or program-scoped.

x|
Narne: IDBSDETad Create |w

Diescription: d Cancel |
Help |

Usage: I <niormal
Type: IBase 'l Lonnection

Alias For I

Data Type: IDBSDE_DupIex_SILZ

L] L |<_I:_J;\_|;|<_

Scope: I &I MpStdProj
Eztemnal -

i IHeaerlta
Stule: |

™ Constant

I™ | Open Configuration

3. Create a reset tag by using the default data type and Read/Write External
Access.

The tag can be controller- or program-scoped.
4. Choose the module configuration tag.

If you have multiple modules, be sure to choose the configuration tag for
the appropriate module.

5. Choose the module input tag.

If you have multiple modules, be sure to choose the input tag for the
appropriate module.

6. Create a tag for the Reconciled Input Data by using the default data type
and Read/Write External Access.
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The tag can be controller- or program-scoped.

x
Mame: | 0B8deRE Cindata
Diescription: d Cancel |

Help |
Uszage: | <normals j
Type: I Baze 'I LConnechion.... |
Alias Far I j
Data Type: IDBEDE_D uplex_Reconciled_Inp _I
Scope: |Eﬂ MyStdProj |
Extemnal - =
Arress IHeaerlta J
Style: I j
™ Constant
I™ | Open Configuration

7. Choose the module-defined output tag.

If you have multiple modules, be sure to choose the output tag for the
appropriate module.

erity SIL2 check
data iz correct for
incoming packets;
and generate SIL2
check data far
outgoing packets
—————OBEDE_Duplex_SIL2

“erify SIL2 check data iz correct for incoming ...

OBEDE_Duplex_SIL2 OBSDETag [...|
Reset Reset2

0+
Config_Data my 71 Sadptr: 4:.C
Input_Drata my 1 71 Sadptr: 41

Reconciled_Input_Data  OB3deRECINdata
Output_Data |my1?15adptr:4:0 -
la

Parnactar

| Data_valid —

o alicd_Data_being_rovd 32—
HRezet_Tiedown_Fautt —
HCRC_error —

HC duplicate_seq_num >—
HClowy _zed_num »—

H SourcelP_errar 3 —

LS wraTlnt aveoe e

[

x| show|sg:1715 D08 _sIL20:0

| Mame

== |Data Type

| Description

|»

f] [my1 71 5adptr 4.0

ABATIS_DOG_SIL2:00

|

I LContraller
I Program
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8. Create a tag with the appropriate Add-On Instruction data type for the

Requested Output Data.

x
Mame: IDBSdeFIEQdata | Create |
Diescription: d Cancel |

Help |
]
Usage: I <normals j
Type: IBase 'l Lonnection |
Alias For I ;I
Drata Type: IUBEDE_Hequested_Dulput_Dat _I
Scope: I&I MpStdProj j
iﬁféz;l I Readwiite j
Stule: | j
™ Constant

I™ | Open Configuration

9. Enter the module RPI.

To optimize system bandwidth, type the same RPI value from the module

configuration.

Add-On Instruction Scan Times

Table 46 - Maximum Scan Rates Measured - The L75 Controller was used for taking measurements.

Module Add-On Instruction Scan Rate ps (max measured)
1715-AENTR AENTR_SIL2 Duplex 455
1715-1B16D IB16D_Simplex_SIL2 Simplex 340
1715-1B16D IB16D_Duplex_SIL2 Duplex 378
1715-1F16 IF16_Simplex_SIL2 Simplex 831
1715-IF16 IF16_Duplex_SIL2 Duplex 832
1715-0B8DE OB8DE_Simplex_SIL2 Simplex 501
1715-0B8DE O0B8DE_Duplex_SIL2 Duplex 541
1715-0F8 OF8I_Simplex_SIL2 Simplex 951
1715-0F8 OF81_Duplex_SIL2 Duplex 964
N/A (RC Calculator N/A N/A

Table 47 - Maximum Scan Rates V3 Measured- The L75 Controller was used for taking measurements.

Module Add-On Instruction Scan Rate ps (max measured)
1715-AENTR AENTR_SIL2_V3 Duplex 507

1715-1B16D IB16D_Simplex_SIL2_V3 Simplex 982

1715-1B16D IB16D_Duplex_SIL2_V3 Duplex 1035

1715-IF16 IF16_Simplex_SIL2_V3 Simplex 676

1715-1F16 IF16_Duplex_SIL2_V3 Duplex 696
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Table 47 - Maximum Scan Rates V3 Measured- The L75 Controller was used for taking measurements.

Module Add-On Instruction Scan Rate ps (max measured)
1715-0B8DE OB8DE_Simplex_SIL2_V3 Simplex 950

1715-0B8DE OB8DE_Duplex_SIL2_V3 Duplex 1012

1715-0F8 OF8I_Simplex_SIL2_V3 Simplex 1048

1715-0F8 OF81_Duplex_SIL2_V3 Duplex 1055

1715-IF16 IF16_Simplex_HART_SIL2_V3 Simplex 692

1715-IF16 IF16_Duplex_HART_SIL2_V3 Duplex 715

1715-0F8 OF8_Simplex_HART_SIL2_V3 Simplex 1058

1715-0F8 OF8_Duplex_HART_SIL2_V3 Duplex 1071

N/A CRC Calculator_V3 N/A N/A

Safety Reaction Time Calculations

The 1715 AOIs process data at a rate of the module RPI / 2. For example, if the
1715-IF16 RPI = 100 ms, the 1715 IF16 AOI processes the most recent packet
every 50 ms. This provides a compromise between controller bandwidth (not
processing the packets too often using old data) and overall 1715 screw to screw
performance. Because the 1715 AOIs run on a time basis, the input module AOI
and the output module AOI can be asynchronous. See page 263 for more
information. The periodic task rate affects the actual process rate and periodic
task scan time.

The worst-case safety reaction time can be calculated using the formulas that are
shown in the following example.

For the following example, assume the following:
e 1715 Input Module RPI = 60 ms
e 1715 Output Module RPI = 80 ms
o SIL 2 Task Period = 30 ms
e SIL 2 Task Watchdog =20 ms
o AOI Module RPI=60 ms

Table 48 - Worst Case Reaction Time Calculations

Worst Case Factors Value Fixed User Description
Time (ms) | Configurable
Time (ms)

1715 Input Module Delay 15
1715 Backplane Rate 65
1715-AENTR Delay 25
Input Data to ControlLogix (0S=N0 1715 Input Module RPI 60 (0S = Change of State

(0S=YES | Fixed 60
Add-On Instruction Module RPI AOI Module RPI/2 30 Value that is entered into the AOl Module_RPI parameter
ControlLogix SIL2 Task Watchdog SIL 2 Task Watchdog 20 ControlLogix system runs input module AOl and controls requested

Zl::Erl:es requested output in same SIL 2 task as 1715 SIL 2 AOIs
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Table 48 - Worst Case Reaction Time Calculations

Worst Case Factors Value Fixed User Description
Time (ms) | Configurable
Time (ms)
Add-On Instruction Module RPI AOI Module RPI/2 30 Value that is entered into the AOI Module_RPI parameter
ControlLogix SIL2 Task Watchdog SIL 2 Task Watchdog 20 ControlLogix system runs output module Add-On Instruction and
places requested outputsin output module raw data
Output Data to 1715-AENTR 1715 Output Module RPI 80
1715-AENTR Delay 25
1715 Backplane Rate 65
1715 Output Module Delay 15

If you are not using COS, the worst-case reaction time from input screw terminal
to output screw terminal is equal to 210 ms plus the following:

Input RPI
Output RPI
Add-On Instruction Module RPI/2

SIL 2 Task Period x 2
SIL 2 Task Watchdogx 2

If you are using COS, the worst-case reaction time from input screw terminal to
output screw terminal is equal to 270 ms plus the following:

Output RPI

Add-On Instruction Module RPI/2
SIL 2 Task Period x 2

SIL 2 Task Watchdogx 2

Using the Add-On Instruction The followingillustrations provide basic examples of how the
. T equested_Output_Data tag and the Reconciled Input_Data tag could be use
Data Tagsin an Application ~ Reduested_Outpuc Data tag and che Reconciled_Input_Data tag could be used

in program logic. Data is written to the requested output and read from the
Prog ram reconciled input, while the raw data in the module-defined input and output tags
p p p g

is ignored.

Figure 72 - Requested_Output_Data in Ladder Logic Example

———————OBEDE_Duplex_SIL2
Rew 1.20
OBEDE_Duplex_SIL2 test10 o] HData_valid 37—
Reset reset o alicd_Data_being_rovd 32—
0& | Reset_Tiedown_Faul > —
Config_Data AENTR:4:C HCRC_error 3 —
Input_Data AENTR:4:1 HCduplicate_seq_num >—
Reconciled_Input_Data  reconciledOBSDEDuple:x HClowy_zed_num —
Qutput_Data AENTR:4:0 HChigh_seq_num —
Reqguested_Cutput_Data requestedOBSDEDuple:x H SourcelP_errar —
Module_RPI 120 H SourceSlot_errar 3 —
. DestinationlP_error —
CRTL _countdown 0« | DestinationSlot_error>—
Mumber_Dizcarded_Data_Packets 0«  ovariantiD_srror > —
HModule_Connection_Status —
A0 _Running »—
HCSil2_Output_Reset_Meeded »—
Safety_Inputs_Ok requestedOBSDEduplex Data 1
s
L
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Figure 73 - Reconciled_Input_Data in Ladder Logic Example

——F16_Duplex_SIL2

Rew 1.20
IF16_Duplex_SIL2 tests []
Reset reset

0+
Config_Data AEMTR:E:C
Input_Drata AEMTR:E:
Reconciled_Input_Data  reconciledIF1 Gduplex
tdaculz_RPI 120
CRTL_Countcown 0&
Mumber_Dizcarded_Data_Packets 0&

| Data_valid —

o alicd_Data_being_rovd 32—
HRezet_Tiedown_Fautt —
HCRC_error 3 —
HCduplicate_seq_num >—
HClowy_zed_num —
HChigh_seq_num —

H SourcelP_errar —

H SourceSlot_errar 3 —

. DestinationlP_error —

C Destination=lot_error —
HCvariantiD_error 3—
HModule_Connection_Status —
A0 _Running »—

RT High_Level
Grester Than (A=0) L —
Source & reconciledF1 Gduplex! Chl0] Data
0.0
Source B 500
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Performing a SIL 2 Reset SIL 2 communication between a Logix controller and 1715 modules is achieved
by the sender of the data encoding additional check data into the produced tag
and the receiver of that tag by using that extra data (and time) to determine the
data that is received is valid.

Data can travel in either direction, that is, CLX -> 1715 and 1715 -> CLX.

Each time the data passes the checks, it is deemed valid. If the checks fail for a
period > the CRTL value assigned to the module, a SIL 2 Reset is required.

A SIL 2 Reset acknowledges that there has been a fault within the data and that
new data, if valid, must once again be used.

The following diagram shows 1715 module output behavior.

NOTE : ‘Power Off transition may occur at
/ any time, from any state. Only this
S0 Power Of transition is shown to clarify the diagram.
[Powered OFF] -

Outputs OFF

Power On

Valid SIL2 Data Received

S3
Outputs As
Received

Valid SIL2 Data Update ReEéi\;ea -
Within CRTL

SIL2ResetNeeded

Valid SIL2 Data Update NOT Received
Within CRTL

\
\

S4
Outputs set to
Configured Safe
State.

SIL2ResetNeeded

)
/

Valid SIL2 Data Update NOT Received
Within CRTL
SIL2 Reset Received

Valid SIL2 Daté Update Received \\
Within CRTL h
N\
\

S5
Outputs set to
Configured Safe
State.

'\ SIL2ResetNeeded
NO
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Valid SIL2 Data Update Received
Within CRTL

TIP ASIL2 reset of output modules can be performed only by clicking Reset on the
SIL 2 Safety tab of the Module Properties dialog box, or a LO to Hl transition of
the reset tag in the 1715 SIL 2 Add-On Instructions.

When using input tags, that is, data from a 1715 input module to a ControlLogix
controller, the 1715 module that produces the input tag generates more check
data as part of the tag. It is the responsibility of the ControlLogix application to
use appropriate Add-On Instructions to validate the received data. The behavior
of the Add-On Instructions in processing input data is as follows.

S0
CLX App Init
Reconciled Input =
Configured Defaults
Data Valid = FALSE
CRTL Timer started

NOTE :- Whenever Data Valid = FALSE the AOI must
be Reset as errors have been found in the SIL2
transmission from 1715 module to CLX input tag.

Initialisation Complete

S1

Application
Running

Valid SIL2 Data Received

Valid SIL2 Data\Update NOT Received
Within CRTL

S3
Application Running
Reconciled Input =
Received Input Data —

Valid SIL2 Data Update NOT Received ‘

DataValid = TRUE Within CRTL
N\

S4
| Reconciled Input =
| Configured Defaults

DataValid = FALSE

/
/

Valid SIL2 Data Upaate NOT Received
Within CRTL

AN SIL2 Reset

N

Valid SIL2 Data Update Received
Within CRTL
s5

Reset CRTL Timer

. Waiting For Valid
— Data
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Notes:
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Diagnostic Features

Many of the diagnostic functions that are associated with an analog module are

provided by proxy by the adapter. These tables summarize the functions for each

module type.

Table 49 - 1715-AENTR Adapter Diagnostic Features

Feature

Description

Redundancy level

Duplex only.

Redundancy status

The status of each module of a duplex pair is available in the input tag.

Communication diagnostics

Various communication diagnostic information is available through the input tag. For each physical
Ethernet port, this includes: Link status, duplex setting, speed, and auto-negotiation status. For the
module, this includes: CIP on EtherNet/IP timeout count, CIP on EtherNet/IP connection count, CIP on
EtherNet/IP network Lost Packets count, TCP Connection count, and CPU utilization.

Table 50 - 1715-IB16D Module Diagnostic Features

Feature

Description

Redundancy level

Simplex or duplex.

Redundancy status

The status of each module of a duplex pair is available in the input tag.

Change of state transport

The connection trigger for the discrete modules is to be change of state.

Points that trigger production

The trigger for change of state production is selectable on a point basis for values and on a module
basis for diagnostics.

Open wire detection

With an appropriate end-of-line device installed and the open wire detection diagnosticis enabled, a
faultis indicated when an open wire condition is detected. The fault indication is reset when the
open wire condition no longer exists. Open wire detection can be disabled to prevent unused points
from indicating faults.

Short circuit detection

With an appropriate end-of-line device installed and the short circuit detection diagnostic is
enabled, a faultis indicated when a short circuit is detected. The fault indication is reset when the
shortis removed.

Overload protection

User-serviceable fuses are included in the termination assembly.

Diagnostic latch

When latching is enabled, diagnostic alarms are latched until they are reset. This aids in detecting
intermittent issues. For input modules, latch reset occurs only through messaging.

Configurable thresholds

To allow flexibility in the use and choice of end-of-line devices, you can select the thresholds for
detection of inputs, short circuits, and open wires.
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Table 51 - 1715-0B8DE Module Diagnostic Features

Feature

Description

Redundancy level

Simplex or duplex.

Redundancy status

The status of each module of a duplex pair is available in the input tag.

Change of state transport

The connection trigger for the discrete output is change of state. Data is produced when output data
is consumed, or when diagnostic data changes state, or at the Requested Packet Interval. Unlike the
discrete input module, change of state production cannot be disabled for the discrete output
module.

No load detection

Afault is indicated when no load is detected while the output point is in the off state. No load
detection can be disabled to prevent alarms from appearing for unused points.

Short circuit detection

Afault is indicated when a short circuit/over current condition is detected. The fault indication is
reset when the following occurs.

1. Point is commanded off.

2. Ashort reset service is sent to the module.

3. Areset is done through a bit in the output tag.

Diagnostic latch

When latching is enabled, diagnostic alarms are latched until they are reset. This aids in detecting
intermittent issues. For output modules, latch reset can occur either through messaging or through
amember of the output tag.

Fault mode

When a connection from a controller exists, and the connection is interrupted, the module outputs
take on a user-selected state. This Fault mode is either Off, On or Hold Last State.

Program mode

When a connection from a controller exists, and the controller is not in Run mode, the module
outputs take on a user-selected state. This Program (a.k.a. Idle’) mode is either Off, On or Hold Last
State.

Program to fault enable

When enabled, the outputs assume the fault value when a communication fault occurs while in
Program mode.

ReadBack

The state of each output point is reflected in the input tag.

Table 52 - 1715-IF16 Module Diagnostic Features

Feature

Description

Redundancy level

Simplex or duplex.

Redundancy status The status of each module is available in the input tag.

Input range Fixedas0...20 mA.

Wiring Single-ended only.

Data format Read-only.

Scaling Support choice of signal and engineering range.

Underrange overrange Diagnostic alarms are provided when the signal goes above or below what the module can detect.

(Zero or less is considered underrange.)

Rolling timestamp

1 ms resolution.

Real time sample rate Fixed RTS.
Table 53 - 1715-0F8I Module Diagnostic Features
Feature Description

Redundancy level

Simplex or duplex.

Redundancy status The status of each module is available in the input tag.
Input range Fixed as 0...20 mA.

Scaling Support choice of signal and engineering range.
ReadBack The state of each output point is reflected in the input tag.
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Table 53 - 1715-0F8I Module Diagnostic Features

Feature

Description

Hold for initialization and enable

Hold for initialization causes outputs to hold present state until the value commanded by the
controller matches the value at the output screw terminal within 0.1% of full scale, providing a
bumpless transfer. A bit in the configuration tag selects whether Hold For Initialization is used. A
bit in the input tag indicates when a channel is holding.

Fault mode/Fault value

When a connection from a controller exists, and the connection is interrupted, the module
outputs take on a user-selected state. This Fault mode is either a user-defined value or Hold Last
State.

Program module/Program value

When a connection from a controller exists, and the controller is not in Run mode, the module
outputs take on a user-selected state. This Program (a.k.a. Idle’) mode is either a user-defined
value or Hold Last State.

Ramp to run

Enables ramping of the output value during Run mode between the current output level and a
newly requested output. Ramping defines the maximum rate that the output is allowed to
transition at, based upon the configured rate by the Maximum Ramp Rate.

Ramp to program

Enables ramping to the output value to a user-defined program value. Ramping defines the
maximum rate that the output is allowed to transition based on the configured Maximum Ramp
Rate.

Ramp to fault

Enables ramping of the output value to a user-defined fault value. Ramping defines the
maximum rate that the output is allowed to transition at based on the configured Maximum
Ramp Rate.

Maximum Ramp Rate

Alimit on the rate of change of the output, in engineering units (per scaling) per second. The
Maximum Ramp Rage applies when any of the Ramp to Run, Ramp to Program, or Ramp to Fault
features are enabled.

Ramp rate alarm

A diagnostic that is triggered when the rate of change of the output is limited by the Maximum
Ramp Rate.

Ramp alarm latch

When latching is enabled, the Ramp Rate Alarm is latched and the unit is explicitly reset.

Ramp alarm unlatch

When a Ramp Rate Alarm is latched, a bit in the output image can be used to unlatch the alarm.
The unlatch is triggered on a rising edge. If the change in the channel value is still limited by the
Maximum Ramp Rate when the latch is attempted, the alarm remains. (A direct-to-module
message can also be used to unlatch an alarm.)

Clamp limits/Clamp limit alarms

Changing limits the output from the analog module to remain within a range that the controller
configures, even when the controller commands an output outside that range. When a command
value exceeds a clamp limit (either above the High clamp or below the Low clamp), the output is
commanded to the clamp value and an alarm is indicated in the input tag.

Clamp alarm latch

When latching is enabled, Clamp Limit Alarms are latched until they are reset. This aids in
detecting intermittent issues.

Clamp alarm unlatch

When a clamp alarm is latched, a bit in the output image can be used to unlatch the alarm.The
unlatch is triggered on a rising edge. If the point is still clamped when the unlatch is attempted,
the clamp and alarm remains. (A direct-to-module message can also be used to unlatch an
alarm.)

Not a number

Abitin the input tag indicates when the controller has commanded an output value that is not a
number.

TIP

For more information on 1715-1B16D module diagnostics and information
about how to set threshold values for digital inputs,

see Appendix C.
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Faults

Status Indicators

Topic Page
1715 Adapter 286
1715 Digital Input Module 290
1715 Digital Output Module 292
1715 Analog Input Module 294
1715 Analog Output Module 296

The front panel module status indicators report general status and fault status.
Faults can also be reported via the user application, sourced from system variables
or I/O connection points. Faults are classified as listed here:

o System faults

o Module faults
o Channel faults
o Field Faults

Faults are described here.

System Faults

If redundant adapters are fitted, then the Rack Status indicator on both adapters
simultaneously turns RED.

A system fault is indicated when a fault is detected on any module (including the
adapter) or any channel. When this type of fault occurs in the system, the Rack
Status indicator on the adapters turns red.

Module Faults

A module fault is indicated when a detected fault is isolated to the hardware of a
specific module. The Module Status indicator turns RED on the faulty module
and then the Rack Status indicator on the adapter turns RED.

It is possible during sustained periods of abnormal field voltage and/or current
slewing for channels to be declared faulted as a consequence of diagnostics that
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are otherwise designed to verify the channels are operating within their designed
safety accuracy. For details of slew rate limitations, refer to the 1715 Redundant

I/0O System Specifications Technical Data, publication 1715-TD001.

Channel Faults

A channel fault is indicated when a detected, faulty channel is isolated to a
hardware fault on a specific channel of an I/O module. All channel faults are also
reported as a module fault. This means that the CHANNEL indicator turns
RED, the Module Status indicator turns RED, and the Rack Status indicator on
the adapter also turns RED.

A channel fault on an input module indicates that the channel with the fault no
longer contributes to the reported values. In a dual configuration, as long as one
channel is not faulted, valid data continues to be reported.

If a channel fault on an output module occurs, the channel continues to drive the
output to the best of its ability, in most cases. Otherwise, a fail-safe state occurs.

In dual configuration, the output values continue as determined by the adapter as
the second module outputs the full current.

It is possible during sustained periods of abnormal field voltage and/or current
slewing for channels to be declared faulted as a consequence of diagnostics that
are otherwise designed to verify the channels are operating within their designed
safety accuracy. For details of slew rate limitations, refer to the 1715 Redundant

I/0 System Specifications Technical Data, publication 1715-TDO001.

Field Faults

A field fault is indicated when a detected fault condition is isolated to a field
condition or field device and the cause is not the hardware that is associated with
the channel or output module. Examples are an open circuit field connection, no
tield power, or an out-of-range signal. A CHANNEL indicator flashing AMBER
indicates these faults. Steady AMBER indicates that the channel is ON or in
range.

User Application Fault Indications and Logging

The information available includes the following:
o Module presence (that is, Shutdown or Run modes)
o Module health and status (that is, Module Status or Fault)

o Channel health and status (that is, individual channel Module Status/fault
or field fault)

e An echo of the front panel indicators for each module
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Troubleshooting Faults

Follow this troubleshooting procedure to diagnose field faults.

1. Note the affected channel as a field fault can indicate that there is a blown
fuse on an input channel.

2. Check the input field connections to the faulty channel to find the source
of the over voltage that caused the fuse to blow.

3. After you have removed the source of the over voltage, replace the blown
fuse by following these steps.

The fuse can be changed with the termination assembly still installed. You
do not have to remove it.

a. Lift the plastic cover that covers the fuses.

b. Use a fuse removal tool to lever the fuse out of the fuse holder and
replace the fuse.

You can use these types of replacement fuses.

Component Fuse Type

Analog Input Termination Assembly Littelfuse No. 396/TE5 50 mA time lag fuse; UL 248-14,
125V, T Leadfree

Digital Input Termination Assembly Littelfuse No. 396/TE5 50 mA time lag fuse; UL 248-14,
125V, T Leadfree

Digital Output Termination Assembly Littelfuse Type 451 Omni-Blok 10 A, 125V very fast acting
fuse. Surface mount fuse block 154 010

c. Close the plastic cover.
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1715 Adapter

286

The adapter has these status indicators.
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Table 54 - Adapter Status Indicators

Status indicators for the 1715-AENTR adapter are shown in this table.

Indicator State Description

Module Status Steady off No power - There is no power to the module.

Steady green Module operational - The module has been configured
without any faults.

Flashing green Standby - The module has not been configured.

Flashing red (with steady red for network status) An address conflict has been detected.

Flashing red (with flashing green for network status) Module firmware is being updated with ControlFLASH

Flashing red (with NOT steady red and NOT flashing green | Recoverable fault detected.

for network status)

Steady red Major fault - The module has detected a nonrecoverable
fault.

Flashing green/red Self-test - The module is performing its power-on self-
tests.

Flashing amber Unlocked - Adapter is unlocked from a previously locked
state.

Redundancy Status Steady off No power, unlocked, or no partner - The module is not
locked (via the locking screw), or no partner module is
present.

Steady green Synchronized - The module is synchronized with the
partner module (redundant operation).

Flashing green Partner detected, synchronizing - The partner module has
been detected and is synchronizing with its partner
module in preparation for redundant operation.

Steady red Synchronization fault - The partner module is present, but
unable to synchronize (no redundant operation).

Flashing green/red Self-test - The module is performing its power-on self-
tests.

Flashing amber Unlocked - Adapter is unlocked from a previously locked
state.

Network Status Steady off No power, unlocked, no IP address - The module has no
power, or the module is not locked (via the locking screw),
or no IP address has been assigned or obtained.

Steady green Connected - The module has at least one established

connection (either to itself or to an
1/0 module).

Flashing green

No connections - The module has an IP address, but there
are no established connections (either to itself or an 1/0
module).

Flashing red Connection timeout - One or more of the connections
(either to itself or to an 1/0 module) has timed out.
Steady red Duplicate IP - The module has detected that its IP address

is already in use.

Steady red (with flashing red for module status)

An address conflict has been detected.

Flashing green/red

Self-test - The module is performing its power-on self-
tests.

Flashing amber

Unlocked - Adapter is unlocked from a previously locked
state.
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Table 54 - Adapter Status Indicators

Indicator State Description
Rack Status Steady off No power, unlocked - The module has no power or it is not
locked (via the locking screw).

Steady green Rack operational - All modules in the rack are operating
without fault.

Steady red Fault - At least one module in the rack has detected a
fault. Examine the other modules in the rack for their
status indicator condition.

Flashing green/red Self-test - The module is performing its power-on self-
tests.

Flashing amber Unlocked - Adapter is unlocked from a previously locked
state.

Unlabeled Status 1 Steady off No power - The module has no power or is not in recovery
Located directly below Rack Status-used in Recovery mode.
mode

Steady amber Recovery mode - The module is in Recovery mode.

Flashing amber

Unlocked - Adapter is unlocked from a previously locked
state.

Unlabeled Status 2
Located directly below Unlabeled Status 1-used in
Recovery mode

Steady off No power - The module has no power or is not in recovery
mode.
Steady amber Recovery mode - The module is in Recovery mode.

Flashing amber

Unlocked - Adapter is unlocked from a previously locked
state.

Ethernet 1and 2

Steady off No power, no link - There is no power or an Ethernet linkiis
not established.

Steady green Link present - A valid Ethernet link has been established.

Amber Activity - Txand/or Rx activity is present.

288
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Reset Button

The reset button does the following three functions:

o Firmware recovery: Press the Reset button while cycling power if
communication during a firmware upgrade is interrupted that causes the
module to become inoperable. Cycle power to the module while pressing
the button. This places the adapter in Safe mode so that you can flash it
again.

e Recover alost IP address: Press and hold the Reset button while cycling
power. This places the module in Safe mode. Cycle power again without
holding the Reset button. This re-enables BootP mode. The adapter
requests a new [P address.

o Fault reset: Certain faults on an I/O module require a hard reset. Pressing
the Reset button during operation resets the fault.

Repeat the above steps to install the redundant adapter.
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1715 Digital |nput Module The digital input module has these status indicators.

SN
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Indicator Description

A Healthy - general status display

Ready- redundancy status indicator

Run- network status indicator

[an)

o

Channel 0...7, 8...15 - channel status indicators
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Status indicators for the 1715-IB16D digital input module are shown in this

table.
Table 55 - Digital Input Module Status Indicators
Indicator State Description
Healthy Steady off No power.
Steady green Module operational - The module has been configured
and is operating without any faults.
Flashing green Standby - The module has not been configured.
Steady red Fault - A fault has been detected on the module.
Ready Steady off No power or no partner module present.
Steady green Synchronized - Synchronized with partner module;
redundant operation.
Run Steady off No power; no backplane communication - No power or
the module is not communicating over the backplane.
Steady green Connected - The module has at least one established
connection.
Flashing green No connections - The module is communicating over the
backplane, but there are no established connections.
Channel 0...7,8...15 Steady off 0ff/de-energized, no backplane communication - The
channel is off/de-energized or the module is not
communicating over the /0 backplane.
Steady amber On/energized - The channel is on/energized.
Flashing amber Field fault - A field fault has been detected on this
channel.
Steady red Fault - A fault has been detected on this channel.

Rockwell Automation Publication 1715-UM001I-EN-P - March 2020 291



Appendix A Status Indicators

1715 Digital Output Module
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The digital output module has these status indicators.
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Indicator Description

A Healthy - general status display

Ready- redundancy status indicator

~

Run- network status indicator

o

Channel 0...7 - channel status indicators
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Status indicators for the 1715-OB8DE digital output module are shown in this
table.

Table 56 - Digital Output Module Status Indicators

Indicator State Description
Healthy Steady off No power.
Steady green Module operational - The module has been configured
and is operating without any faults.
Flashing green Standby - The module has not been configured.
Steady red Fault - A fault has been detected on this module.
Ready Steady off No power or no partner module present.
Steady green Synchronized - Synchronized with partner module;
redundant operation.
Run Steady off No power; no backplane communication - No power or
the module is not communicating over the backplane.
Steady green Connected - The module has at least one established
connection.
Flashing green No connections - The module is communicating over the
backplane, but there are no established connections.
Channel 0...7 Steady off 0ff/de-energized - The channel is off/de-energized.
Steady amber On/energized - The channel is on/energized.
Flashing amber Field fault - A field fault has been detected on this
channel.
Steady red Fault - A fault has been detected on this channel.
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1715 Analog |nput Module The digital output module has these status indicators.
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Indicator Description

A Healthy - general status display

Ready- redundancy status indicator

B
C Run- network status indicator
D

Channel 0...7,8...15- channel status indicators
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Status indicators for the 1715-IF16 analog input module are shown in this table.

Table 57 - Analog Input Module Status Indicators

Indicator State Description
Healthy Steady off No power.
Steady green Module operational - The module has been configured
and is operating without any faults.
Flashing green Standby - The module has not been configured.
Steady red Fault - A fault has been detected on the module.
Ready Steady off No power or no partner module present.
Steady green Synchronized - Synchronized with partner module;
redundant operation.
Run Steady off No power; no backplane communication - No power or
the module is not communicating over the backplane.
Steady green Connected - The module has at least one established
connection.
Flashing green No connections - The module is communicating over the

backplane, but there are no established connections.

Channel 0...7,8...15 Steady off No signal, no backplane communication - There is no
signal on the channel or the module is not
communicating over the I/0 backplane.

Steady amber Signal present - A valid signal has been detected (that is,
measured signal >= 0.4 mA).

Flashing amber Field fault - A field fault has been detected on this
channel.

Steady red Fault - A fault has been detected on this channel.
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1715 Analog 0utput Module Theanalogoutput module has these status indicators.
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Indicator Description

A Healthy - general status display

B Ready - redundancy status indicator

C Run - network status indicator

D Channel 0...7 - channel status indicators
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Status indicators for the 1715-OF8I analog output module are shown in this

table.

Table 58 - Analog Output Module Status Indicators

Indicator State Description
Healthy Steady off No power.
Steady green Module operational - The module has been configured
and is operating without any faults.
Flashing green Standby - The module has not been configured.
Steady red Fault - A fault has been detected on the module.
Ready Steady off No power or no partner module present.
Steady green Synchronized - Synchronized with partner module;
redundant operation.
Run Steady off No power; no backplane communication - No power or
the module is not communicating over the backplane.
Steady green Connected - The module has at least one established
connection.
Flashing green No connections - The module is communicating over the
backplane, but there are no established connections.
Channel 0...7 Steady off 0ff/de-energized - The channel is not being driven (that
is, output current < 0.4 mA).
Steady amber On/energized - The channel is being driven (i.e. output

currentis >=0.4mA).

Flashing amber

Field fault - A field fault has been detected on this
channel.

Steady red

Fault - A fault has been detected on this channel.
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Notes:
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Threshold Values for Digital
Inputs

1715-1B16D Digital Input Module Diagnostics

This section describes how to calculate and set threshold values for digital inputs.

The module determines the channel state and the line fault status by comparing
the channel input voltage with defined threshold values. Line faults, such as short
circuit and wire off, can be determined by using different input voltage values.

With this module, you can define custom threshold values or use a set of preset
default values. The types of threshold values you choose initially for the module
become inherent in each channel; you can define different thresholds for
individual channels later.

The threshold values determine which end-of-line (EOL) resistor value you
choose, and vice versa, depending on whether you choose the threshold values
first, or the EOL resistor values first.
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Indeterminate

Off
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Al

By considering these two components—EOL resistor values and the threshold

values, we can arrive at the diagnostic settings for the module.

Figure 74 - Common EOL Device Scenario
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Threshold Diagnostics Settings

There are three types of threshold diagnostics settings to choose from in the
Logix Designer application:

o Full Diagnostics Configuration

o None Diagnostics Configuration

o Custom Diagnostics Configuration

Module Properties: Adapter_Module:2 {1715-IB16D 1.1)

EEneraII Eu:unneu:tiu:unl Mu:udulelnfu:u.-’-'-.l Module Info B Configuration® |

Enahle Chi f Stat
Pairt e H e = m Custom Cpen Wire Latch L:r
ol Diff-= Cn-= AAREN0SIEN G -2 ohalds Detection ElDiagnu:ustiu:s :
on ot Disg
0 V= P [ [ =|C\Ei V= 7 |
0 I A = i
2 vl I Mare Edlit... vl ¥ |
3 Ird F  \Jcustom Exit.... Ird v |
4 v [ Ediit. v ~ |
- — — — —

Full Diagnostics Configuration

Selecting Full in the Diagnostics pull-down menu loads a set of threshold default
values into the threshold settings. This must be selected if an EOL is used.

Figure 76 - Full Diagnostics Threshold Default Values

 emteon 2P sl | PP
[+-RemateScn:2:C.PT hreshold[0]. Indeterminate O fF alling A000
[+-RemateScn:2:C.PT hreshald[0] Indeterminate DR izing A500
[+-RemateScn:2:C.PtT hreshald[0). 0HO penF alling 3000
[+-RemateScn:2:C.PtT hreshold[0). 0O penRising 3500
[+-RemateScn:2:C.PtT hreshald[0). Onl ndeteminateF alling 10500
[+-RemateScn:2:C.PT hreshald[0]. Onl ndeteminateRising 11000
[+-RemateScn:2:C.PtT hreshald[0). ShartOrF alling 15500

| o REmoteSonZ L bresholdlO) ShotQrfising Le000
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Table 59 - Full Diagnostics Resistor Values

For a full-diagnostics setting configuration, use these resistor values.

IMPORTANT  These are the most common commercially available EOL devices.

Item Value

R1 15kQ2 (1%) - power 0.5 W (max power dissipated 0.128 W)
R2 3.9kQ (1%) - power 0.5 W (max power dissipated 0.128 W)
Loop supply voltage= 24V DC(£10%)

[=l-RemateScn: 2.C.PtThreshold[0]

None Diagnostics Configuration

Selecting None in the Diagnostics pull-down menu loads another set of default
values into the threshold settings. This is selected when no EOL devices are
used.

Figure 77 - None Diagnostics Threshold Default Values

Below 5.5V
Causes An‘Off’

Condition
[+H-RemateScr:2:C.PT hreshald[0] | ndeterminate0HEF alling 49490

[H-FemoteScn: 2 C.PT hreshold[0]. ndeterminate O fRizing / 5509 |\ -——
[+H-RemateScr2:C.PT hreshaold[0]. OO penF aling -Z59

[FH-RemateScm 2:C.PT hreshold[0]. 00 penBizing ]
[F-RemateScn: 2 C.PT hreshald[D]. DnindeterminateF alling 14508 <
[H-RemateScr: 2 C.PtT hreshold[0]. OnlndeterminateRising 14991 Indicates An
[F-RemateScr:2:C.PtT hreshold[0]. ShartOrF alling \ 32000 ‘On’

[+-RemateScr: 2:C.PtT hreshold[0]. 5 hortO R ising

W Condition

Based on these settings, if the switch is closed, the input reports an ‘on’ condition
anytime the voltage is above ~14.5V, but does not report a short circuit, because
there is no way to get the voltage to rise to 32V.

The same is true with an ‘oft” condition. The module reports an ‘oft” condition
anytime the voltage is below ~5.5V, but does not report a wire off, because it has
to go below 0V to do so.
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Custom Diagnostics Configuration

For custom diagnostics, you calculate and enter the threshold values.

To calculate the desired values, see Calculate Threshold and Resistor Values on

page 304.

Once calculated, follow these steps to enter the settings.

1. From the Diagnostics pull-down menu, choose Custom.

2. Click Edit from the Custom Thresholds column.

Generall E-:unne-:til:unl Ml:u:lulelnf-:u.-“-‘-.l Module Info B Config

3. Enter the desired value ranges into the Threshold dialog boxes.

Fl
Rizing Falling
Thresholds Short Circuit Threshalds
K
Y
On

Indeterminate

—
"

Off
Iy
Y
Open
Ok | Cancel Help
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Calculate Threshold and
Resistor Values

304

To arrive at the correct diagnostic settings, you must know one of the two
values—either the threshold values or the resistor values, and then calculate the
other set of values from the known values.

The following example shows a typical EOL arrangement for an Emergency
Shutdown Device.

Figure 78 - Field Loop Circuit for Line Monitored Digital Input for Emergency Shutdown Systems
(ESD)
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Terminal
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ov

You must realize that by virtue of R1 and R2, in combination with the internal
impedance and field switch position of the module, various voltage levels are
produced at the input terminal that the threshold values can characterize.

Knowing the resistor values allows you to calculate the voltage levels to arrive at

the threshold settings.

Use Figure 79 and Figure 80, and the resistor values you choose. to determine
how the system responds to various field wiring conditions, so that the threshold
values can be set. For our example, we used the resistor values in Table 59 on

page 302.
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Calculate the Voltage for 0ff/On Conditions for Threshold Values

The following examples calculate the voltage for an ‘oft” condition with the
switch opened and closed.

Open Switch/0ff Condition

With SW1 open, current flows through R1 and R2 (15 + 3.9 kQ =18.9 kQ). We
can calculate the voltage that is present at the input of the input module and by
using a voltage divider circuit, we can calculate the voltage for an ‘off” condition.

Figure 79 - Open Switch/0ff Condition
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If 5.1V is present, we know that the switch is in the off position. We can enter a
range into the threshold that lets 5.1V to be an off condition. We used 3.0 ...6.5V
as the range. So, if the voltage drops below 3.0V, it is considered a wire off. If it
goes above 6.5V, it is considered indeterminate.

Fl
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Closed Switch/On Condition

If SW1 is closed, then current only flows through R2, so to calculate the voltage
present at the input module, use the R2 value of 3.9 kQ/Rtotal.

Figure 80 - Closed Switch/On Condition
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o£v 45678
_ E RJT
E:r - total
Rtotﬂl
3o K
= 24—
EJT 9 K
E - 104
T
Vin = 24- 104
Solution For Voltage 45681
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If 13.6V is present, the switch is in the on position. A range can be entered into
the threshold value that lets 13.6V be an on condition. We used 19...10.5V as the
range. So, if the voltage drops below 10.5V, it is indeterminate and if it goes above
19V, it is a short circuit.

Fl
Rizing Falling
Thresholds Short Circuit Threshalds
19 [w
185
| 13.6V Falls
On < | Within The Range

105

Indeterminate

Iy
off

iy

Open

Ok | Cancel Help
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Calculate On/0ff Condition for Resistor Values

If a threshold value is set and we wanted to figure out which resistors to use, we
can follow these examples.

On Condition
For an on condition, use the following formulas.
In this case, the module load is 5.1 kO and the supply voltage is assumed to be

24V DC. So, for this example, use Figure 81 and choose 13V DC, because it is a
value within the range in the threshold tables.

Figure 81 - On Condition

+24V DC
|
N\ l—
7 \ l‘—' I Termination
| | | I Assembly
| |
SW1 R1 Pl T e W 51kQ
| } [ | Module
L [ I Resistance
R2 - : [
|
| A
\W] |
' I
Shield ! |
(if used) |
I —
Terminal
Blocks
‘ 45678

ov

Rockwell Automation Publication 1715-UM001I-EN-P - March 2020 309



310

Appendix B

1715-1B16D Digital Input Module Diagnostics

VIN
Module
Resistance (ME)

45682

MR-ET
R2 — — — ~

- ME
Vi

5100 +24

= 5100
E2 = 13

45683

E2 = 43K

4.3 kQ is a close standard value, so we use 3.9 kO, which changes the voltage
slightly, but not enough to cause the range to change.
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Calibration Drift Checks

Off Condition

For an off condition, we must add a resistor to the formula. We already know that
R2 is 3.9 kQ, so we can use that, too.

5V DC
+24V DC
—
A\ l— —
1 | ||_. Termination
| | | : Assembly
W1 M| T U 5.1kQ
| |
[ |
- | | /
3.9kQ R2 (I I |
| ! [
[ \/’ | |
' I
Shield ! |
(if used) |
|_ 1 =
Terminal
Blocks 45678
ov
rMR-ET \ -
Rl= ———-mMRr ) "R2
3 ‘ N
¢ 5100 - 24 A
= ——— — 5100 " 39K
5 r
45684
Rl1= 154K

In this example, 15.4 kQ is a close standard value, so we use 15 kQ, which changes
the voltage slightly, but not enough to make us change our range.

The 17151/0 analog modules are calibrated at the factory with a default
calibration. As time passes, the electrical specifications of various electronic
components of your analog module drift.

To make sure the best possible accuracy in measurements that your analog input
module makes and signals that your analog output module generates are
maintained, it is recommended to perform a calibration drift check every two
years for most applications.
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Although the purpose of checking the calibration of analog modules is the same
for input and output modules, to verify that the accuracy and repeatability of the
module is maintained, the procedures that are involved differ per module.

When you check the calibration of input modules, you use current, voltage, or
ohms calibrators to send a signal to the module and check the correct values are
reported.

When you calibrate output modules, you use a digital multimeter (DMM) to
measure the signal that the module is sending out.

IMPORTANT  Before beginning calibration checking, do the following:

« Stop the process your output module is controlling or your input module is
tracking.

+ Disconnect input signals and connect test signals. Any control that depends
on the normal input signals does not have them during the calibration
check process.

+ Disconnect output signals and connect a suitable measuring instrument.
Any control that depends on the outputs from this module does not have
them during the calibration check process.

 Make sure the equipment, a Multimeter, is calibrated.

The calibration drift process can impair control.

When you begin the calibration check process, if a real-time connection is open,
the module points you are calibrating can fault. We recommend that you change
your controller to Program mode before beginning calibration.

IMPORTANT  The 1715-IF16 and 1715-0F8 modules can be operated with multiple ranges.
Verify that the appropriate Output Range or Input Range is selected before
continuing with the calibration check procedure.

The two general functions in the calibration check process are as follows:
o Attaching/generatinga Low Reference Signal

e Attaching/generating a High Reference Signal

Verify that the physical values correspond to the module read/produced values
within desired tolerances. If not, consider replacement of the affected module.
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Reconfigure a Module Online

Use Ladder Logic to If an I/O module supports reconfiguration, you can reconfigure the module via

Reconfigure an 1/0 Module one of the following:
e Studio 5000 Logix Designer application

e An MSG instruction in program logic

IMPORTANT  Consider these guidelines in SIL 2 applications:

+  We recommend configuring SIL 2 safety applications offline. Even if the
Logix controller and RSLogix 5000 software permit online SIL 2
configuration (that is, module interface option changes, import of the Add-
On Instructions, and so forth.) a download to the processor is required.

+ Enabling SIL 2 on spare modules while online is not supported.

+  Where amodule is used without SIL 2 enabled and SIL 2 is then enabled for
that module, a power cycle of the rack is required to force the new
configuration to the module. The same is true where a module is used with
SIL2 enabled, and SIL 2 is then disabled for that module.

+ A programming terminal is not normally connected.

ATTENTION: Use care when changing the configuration of an 1/0 module. You
could inadvertently cause the I/0 module to operate incorrectly.

Reconfigure a Module Via Studio 5000 Logix Designer Application

To reconfigure a module, perform this procedure.

1. In the Logix Designer application, right-click a module in the I/O
Configuration tree and choose Properties.

m LS

Lt ﬂ Mew Module. ..

i)

[po &b cut Chrl+s
ke Copy Chr+C
U Paste Chrl+y
Uk

Delete Del

ke

Cross Reference  Chrl+E

Properties Alt+Enter [\L

15

Prink 3
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The Module Properties dialog box appears.
T

General | Cannection | Module Info | Corfiguration |

Type: 1715-IB16D 16 Point 24V DX Diagnostic Input
Yendor: Allen-Bradiey
Parent: Adspter_Module

Name: Digital_Input_Module_Simplex Slot: 4+ =

Description: -

Module Definition

Revision: 11 ChaLl
Electronic Keying: Campatible Madule:
Connection: Data
Redundart Mo
Status: Offine ok | Carcel Lpply Help

2. Reconfigure the I/O module.
3. Click OK.

Reconfigure a Module Via Ladder Logic

It is sometimes advantageous to change the functional operation of a module in
the ControlLogix system automatically via the user program instead of by using
the Logix Designer application to reconfigure it. This way, changes in the process
can dictate when the reconfiguration takes place rather than you performing that
function manually.

Thel715 modules support sendinga MSG instruction of type Module
Reconfigure. This MSG instruction can be sent to a module to reconfigure it
without stopping the module.

Use a MSG instruction of type Module Reconfigure to send new configuration
information to an I/O module. During the reconfiguration, the following occurs:

e Input modules continue to send input data to the controller.

¢ Output modules continue to control their output devices.

The following steps are used in this example when reconfiguring a module via

ladder logic.

1. Move new configuration parameters to the Configuration portion of the
tag structure that is associated with the module.

2. Use a message instruction to send a Reconfigure Module service to the
same module.
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Message Configuration - Reconfig

Configuration® | Eommunicationl Tag I

Meszage Type:

Update module configuration without intermupting the connection.

) Enable 3 Enable Waiting ) Start 3 Done Done Length: 0
) Error Code: Extended Error Code: [T Timed Out «
Error Path:
Error Text:

QK I Cancel | Apply |

Help |

Before the new configuration parameters are sent to the module, you must make
sure that their relationship to each other is in a format the module accepts and
that the values are within the range the module accepts, otherwise the module

can fault or the reconfiguration attempt can fail.

IMPORTANT  Reconfiguring analog modules via ladder logic can be limited to functions that
involve only the changing of values. We do not recommend that enabling or
disabling features be done via ladder logic. Use the Logix Designer application

to enable or disable these features.
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Notes:
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Appendix D

About PFD and PFH
Calculations

Determine Which Values to
Use

PFD and PFH Calculations for a SIL 2 System

Topic Page
About PFD and PFH (alculations 317
Calculations for 17151/0 Modules 318

Probability of failure on demand (PFD) is the SIL value for a safety-related
system as related directly to order-of-magnitude ranges of its average probability
of failure to satisfactorily perform its safety function on demand. IEC 61508
quantifies this classification by stating that the frequency of demands for
operation of the safety system is no greater than once per year in the Low
Demand mode.

PFD calculations are commonly used for process safety applications and
applications where emergency stop devices (ESDs) are used.

Although PFD values are associated with each of the three elements constituting
asafety-related system (the sensors, the actuators, and the logic element), they can
be associated with each component of the logic element, that is, each module of a
programmable controller.

Probability of failure per hour (PFH) is typically used to describe safety
performance for high demand applications. Tables in this chapter present PFD
and PFH values for components that TUV evaluates.

IMPORTANT You are responsible for determining which of the values that are provided
are appropriate for your SIL 2-certified system. Determine which values to
use based on the modules that are used in your system and the system
configuration.

Each of the PFD and FPH calculated values that are provided in this manual is
based on the configuration that the module can be used in, which is 1ool, 1002,
1002D, or 2002.
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PFD and PFH Calculations for a SIL 2 System

Calculations for 1715 1/0

Modules

318

For the calculations presented in this chapter, these values were used as the two
application-dependent variables:

o All calculations use a mission time (T ) of 20 years

o Each section lists the mean time to repair (MTTR)

e PFDde = Probability of failure on demand for de-energize to action
systems

e PFDe = Probability of failure on demand for energize to action systems

o SFFde = Safe failure fraction for de-energize to action systems

o SFFe = Safe failure fraction for energize to action systems

o PFHde = Probability of failure per hour for de-energize to action systems

o PFHe = Probability of failure per hour for energize to action systems

Common Terms

\=failure rate = 1/MTBF

A = rate of safe failures

\q = rate of dangerous failures = (Ag, + Agq)

Ag¢= dangerous, detected failure rate = Ay x DC

\g,= dangerous, undetected failure rate = Ay x (1-DC)

SFF = safe failure fraction =(As +Agq)/(As +Agy +HAgq)

Tce1001 = channel equivalent down time = Ay /Aq x (T1/2 + MRT) + (\gq/Ag x MTTR)

DC= diagnostic coverage

1002 Configuration (For energize to action: Dual 1715-0B8DE or 1715-0F8I)

STR1402 = Spurious Trip Rate = 2x (A 4 Agg) + Bx (g 4 Agg)

Tee1002 = System equivalent down time = Ag,, Ag X (T1/3 -+ MRT) + (Agg Ag X MTTR)

PFD; 7= 2X [(1-Bp) XAgq + (1-8) XAy 2 XTep XTeg + (B X Agg X MTTR) -+ B X Ag, X (T1/2 + MRT)

PFH1002 =2x [(1 -BD) X )\dd + (1-8) X )\du] X (1-8) X )\du XTCE+ Bx )\du

2002 Configuration (For de-energize to trip: Dual 1715-0B8DE or 1715-0F8I)

STRyq02 = Spurious Trip Rate = 2 x (As - Agg) X (Ag 1 Agg) X MTTR -+ B x (A - Agg)

PFD2002: 2x PFD1001

PFH2002 =2x PFH]OO]

1002D Configuration (Dual configuration of 1715-AENTR, 1715-1B16D, or 1715-1F16)

STR1g02p = Spurious Trip Rate =2 x (A 4 Agq) X (As  Agg) X MTTR + B x (A, Agg)

Tee' = (gyX (T1/2 4+ MRT) + ((Agg+ Ag) X MTTR)) / (Agyy + Mg +Ase)

Tee' =T1/3 + MRT

PFD10020 =2 x (1-B) X Ay, X ((1-B) X Agy + (1-Bp) X Agg+Asa) X Tee X Tee' + 2 X (1- K) X AggX Tee' + (B x Ay, X (T1/2 + MRT))

PFH10020 = 2 (1-8) XAy ((1-8) X Ay + (1-Bp) XAgg + Ag) XTge' + 2 (1-K) xDgg + BX N

PFD and PFH values in this manual are calculated with formulas explained in
IEC 61508, Part 6, Annex B. See IEC 61508, Part 6, for more information about
calculating PED values for your system.
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Appendix D

PFD Calculations with 24-hour MTTR

The PFD calculations in Table 60 are calculated for a 20-year mission time and
are specific to1715 I/O components in ControlLogix systems.

Table 60 - PFD Calculations for 1715 1/0 Components

i Simplex Configuration Duplex Configuration
Cat No. § ‘Fllrrqwa(r1e) Description P J P J
g |Version PFDde PFDe PFDde PFDe
1715-AENTR A 3.002 Ethernet adapter redundant module — — 1.26E-05 1.96E-05
1715-1B16D A 3.001 16-channel digital input module 6.44E-05 8.67E-05 8.37E-06 1.27E-05
1715-IF16 A 3.001 16-channel analog input module 6.44E-05 8.67E-05 8.37E-06 1.27E-05
1715-0B8DE A 3.001 8-channel digital output module 2.68E-05 6.88E-05 5.36E-05 1.34E-05
1715-0F8| A 3.001 8-channel analog output module 4.78E-05 1.48E-04 9.56E-05 2.99E-06
(1) Forthe latest approved versions, see the Revision Release List available from the Product Certifications link at http://www.ab.com.
De-energize-to-trip 20-year Mission Time
Table 61 - De-energize-to-trip (20-year Mission Time)
MTTR 24 Hours 20-year Mission Time Simplex Configuration Duplex Configuration
s
g |2
s |z |E8|§ % g |2 2 |2
- = EQC |3 =) - | = a - P - | = a S
§ |8 |22|& S |2 (B |2 B |5 E|E E | |« |2 |8 |2 |E|E |E |2 |E
1715- | A 3.002 | Ethernet
AENTR aptr o |8 |5 | |8 2 EJ: o |a =)
redundant | & |5 w w o g N - - < < w w w o S w
module 2 |2 (S |2 |2 |8 ||z [ |z [2 |2 |8 |8 |2 |2 |& |=
1715- | A 3.001 | 16-
1B16D channel
dgal o |5 |5 |2 |5 e |8 |8 2 |3 = |8 2
et S 1S (& |2 |2 |5 c |2 |2 |g [ |2 |2 2 (2 |3 |
mdile IR |5 |5 |3 |F |8 |o|R S |2 |2 |8 |3 |8 |~ |& |2 |2
1715- | A 3.001 | 16-
IF16 channel
nog o 15 |5 |2 |5 2 |5 |s8 2 |2 = |s 2
input 2 (g |8 g g g 8 (¥ |BE |g |g |8 |¥ 2o e |18 |
mdie 1 |5 |K |3 ¥ |8 |o|R |3 |2 |2 |3 |8 |R |~|& |2 |2 |=
1715- | A 3.001 | 8-channel
0B8DE digital < ] s e s e 3 S e 9 s
= < e e & = & L £ o - o & ~ L
e 2|2 |2 |8 |8 |3 |_ |8 |2 |22 s |5 | |8 |E |2 |H
1715- | A | 3.001 | 8-channel
OFs| g |2 |5 |5 |2 |s e |g | s |a =
aput s |8 |8 (8 |8 |8 28 (8 (=2 |2 L |< O - O
modue 3 |2 |Z & |= |8 |[-|3 |F |5 [2 |3 [ |2 [«]|2 |2 |& |=
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Energize-to-action 20-year Mission Time

| Table 62 - Energize-to-action (20-year Mission Time)

us | 803l 80-3€L'L 80-3€LL | 90-IES | 90-389°€
Py azool azool azool 700, 700,
3dd | S0-96'L S0LTL SUTL|  SOWEL | 90-366T
5
g OH4d | oL3srT 0L-L 0L | oL-0EL LL-vb'e
2
,m LiH L L L L L
3
g 36 [ v0+3v8'S ¥0+3v8'S ¥0+I8°S VN YN
| 70+3926 W0+HISTY 0+35TY VN YN
Pd %0'L %50 %50 %0°L %50
| %0'L %0'L %0'L %0°L %0°L
s u1s YN 90-371'L 90-37LL | 903997 | 90-3€8'L
S
=
& 304d YN $0-1£9'8 0-1/9% | S0-3889 | v0-38¥L
S
>
= 3H4d YN 0L-306'6 01-306'6 | OL-3€TL | 60-159°L
£
E
LiH YN 0 0 L L
1S %66 %666 9%6'66 %L°66 %9'66
@ PPY | 90-LLL £0-387°S [0-387°S | 80-3/8% | 80-1/9'8
£
2 npy | 80-I8L 60-3€L° 60-3€L°S | O0L-3ETL | 60-359°L
Z
g psv|  £0-35S £0-189°6 £0-389°S | 80-3L5E | £0-360°€
2
st 903651 £0-369° £0-369°S | 80-395°€ | £0-3SL°€
191N S9L'L6¢ 8/0'168 80168 svTsLs 0S€°0vS
SESs |, EEs3 |, E8s55|2%835 2883
p|Uondnseg [EREBE [LESEE ([CE5EE |[LES2E |Sc3E
£ UOISIdA | & =) = = =
S| vemuny | 3 P p = p
(-5
W SRS | < < < < <
» E e Calie b 8 Cal
'oNjR) | = = gy~ = o =8 =S
| | I I I | |

PFH = 1E-08

The PFH value for the I/O Communications Data with the Controller is:
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Appendix E

1715 1/0 Modules

SIL 2 Applications Checklist

The following checklist is required for planning, programming, and startup of a

SIL 2-certified system that uses 1715 I/O modules. It can be used as a planning
guide and during proof testing. If used as a planning guide, the checklist can be

saved as a record of the plan.

Checklist for 1715 1/0 Modules

Company:

Site:

Loop

definition:

No. For SIL 2 Applications Fulfilled Comment

Yes No

1. Are you using the SIL 2-certified 1715 modules only with the corresponding firmware release listed in Revision ] ]
Release List (available from the Product Certification link at http://www.ab.com) for your safety application?

2. Have all modules been installed in accordance with the instructions in this manual? ] ]

3. Has a risk analysis been completed to determine the required SIL for your application? ] ]

4. Has fault detection time been specified? ] ]

5. Where fault detection time is greater than the controller reaction time limit (CRTL), does the safety-related I/0 ] ]
configuration provide a fail-safe configuration?

6. Has the safety-related timing for each safety-related function, including CRTL and fault tolerance period been ] ]
established?

7. Does the application program shut down the SIL 2 safety functions if a faulty module has not been replaced ] ]
within the Mean Time to Restoration (MTTR) assumed for the system in the Probability of Failure on Demand
(PFD) calculations?

8. Has the application program been configured to monitor the discrepancy alarms and alert operators when a ] ]
discrepancy alarm occurs?

9. Is the safety accuracy adequate for the application? ] ]

10. Have variables been configured to report the safety accuracy value for each channel? ] ]

1. Have variables been configured to report safe values when the safety accuracy value of a channel fails because it | [ ]
is reported to be below the 1% accuracy figure?

12. Has the maximum duration for single channel operation of an /0 module been specified in accordance with the | [ ] ]
application requirements?

13. Have you used two 1715-AENTR adapters in SIL 2 simplex and duplex configurations? ] ]

14. Have you set the Shutdown mode option for each output channel to OFF? ] ]

15. If digital output channels have been configured for Hold Last State, has the impact on the safety functionsbeen | [ ] ]
addressed?

16. Have you used the SIL 2 Add-On Instructions in accordance with the information in this manual? ] ]

17. Have you performed all appropriate proof tests? ] ]
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SIL 2 Applications Checklist

Chedklist for 1715 1/0 Modules

No. For Energize-to-action SIL 2 Applications Fulfilled Comment
Yes No
1. Are the redundant power sources inherently constrained to output less than 32 volts ] ]
2. If there any safety-related, normally de-energized outputs, have you provided redundant power sources, power | [ ] ]
failure warning, and line monitoring?
3. Do energize-to-action configurations conform to the restrictions (defined in this manual) that must be applied ] ]
when using these configurations?
4, For energize-to-action SIL 2 applications, have dual output modules been configured? ] ]
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1715-AENTR Adapter

Table 63 - Input

I/0 Tag Definitions

This section describes the tags that are associated with the 1715-AENTR
adapter.

Tag Name Data Type Definition
Fault DINT, Binary Adapter fault bit: 0 when at least one adapter is present and reporting valid data, OxFFF_FFFF when no adapters
are present, no Logix connection exits, or reported data is invalid.
Status DINT, bit field Adapter redundancy and power status:
Bit 0: ModAFault 0=good
1="fault or module not present
Bit 1: ModBFault 0=good
1=fault or module not present
Bit 8: Power1Fault 0=good
1=fault or module not present
Bit9: Power2Fault 0=good
1="fault or module not present
LinkStatus DINT, bit-field Adapter Ethernet port status:
Bit 0: PortA1Connected 0= Inactive
1=Active
Bit 2: PortA2Connected 0= Inactive
1=Active
Bit 3: PortB1Connected 0= Inactive
1=Active
Bit 4: PortB2Connected 0= Inactive
1=Active
FullDuplex DINT, bit-field Adapter Ethernet port half/full duplex status:

Bit 0: PortA1FullDuplex 0= Inactive
1=Active
Bit 2: PortA2Duplex 0= Inactive
1=Active
Bit 3: PortB1Duplex 0= Inactive
1=Active
Bit 4: PortB2Duplex 0= Inactive
1=Active
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1/0 Tag Definitions

Table 63 - Input

Tag Name Data Type Definition
PortA1ANSTatus SINT, enumerated Enumerated adapter Ethernet port auto-negotiation status:
Value Description
0 Auto-negotiation in progress
1 Auto-negotiation of duplex and speed detection failed; by using a default value for
speed and duplex
2 Auto-negotiation of duplex but detected speed; by using a default value for duplex
3 Successfully negotiated duplex and speed
4 Auto-negotiation not attempted, by using forced speed and duplex values
5-255 Undefined
PortA2ANStatus SINT, enumerated Enumerated adapter Ethernet port auto-negotiation status:
Value Description
0 Auto-negotiation in progress
1 Auto-negotiation of duplex and speed detection failed; by using a default value for
speed and duplex
2 Auto-negotiation of duplex but detected speed; by using a default value for duplex
3 Successfully negotiated duplex and speed
4 Auto-negotiation not attempted, by using forced speed and duplex values
5-255 Undefined
PortB1ANStatus SINT, enumerated Enumerated adapter Ethernet port auto-negotiation status:
Value Description
0 Auto-negotiation in progress
1 Auto-negotiation of duplex and speed detection failed; by using a default value for
speed and duplex
2 Auto-negotiation of duplex but detected speed; by using a default value for duplex
3 Successfully negotiated duplex and speed
4 Auto-negotiation not attempted, by using forced speed and duplex values
5-255 Undefined
PortB2ANStatus SINT, enumerated Enumerated adapter Ethernet port auto-negotiation status:
Value Description
0 Auto-negotiation in progress
1 Auto-negotiation of duplex and speed detection failed; by using a default value for
speed and duplex
2 Auto-negotiation of duplex but detected speed; by using a default value for duplex
3 Successfully negotiated duplex and speed
4 Auto-negotiation not attempted, by using forced speed and duplex values
5-255 Undefined
PortA1Speed DINT Interface speed in Mbps that is in use, for example, 10 Mbps or 100 Mbps, or 0 when port is active
PortA2Speed DINT Interface speed in Mbps that is in use, for example, 10 Mbps or 100 Mbps, or 0 when port is active
PortB1Speed DINT Interface speed in Mbps that is in use, for example, 10 Mbps or 100 Mbps, or 0 when port is active
PortB2Speed DINT Interface speed in Mbps that is in use, for example, 10 Mbps or 100 Mbps, or 0 when port is active
CIPTimeouts DINT Total of all Connection Manager object Connection Timeout values

324
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Table 63 - Input

Tag Name Data Type Definition

CIPConnections DINT Total number of active CIP connections

CIPLostPackets DINT Total of all CIP packets

TCP Connections DINT Total of all TCP connections

CUPUtilization DINT Echo of Connection Manager object CPU_Utilization attribute

1715-1B16D

Table 64 - 16-channel Digital Input, Simplex

This section describes the tags that are associated with the 1715-IB16D module.

Tag Name Data Type Definition
Fault DINT, Binary Module fault bit: 0when a module is present and reporting valid data, OxFFF_FFFF when no module is
present, no Logix connection exists, or reported data is valid
Data INT Input state, one bit per channel for channels 0....15:
0= 0ff/de-energized
1=0n, energized
Status DINT, bit-field Redundancy and power status:
Bit Name Description
8 GroupFault 0=Good
1= Any channel or module faulted/failed
PtFault INT Channel fault status; one bit per channel for channels 0... . 15:
0=Normal
1= Channel is faulted/failed
Open Wire INT Open wire diagnostic status; one bit per channel for channels 0...15:
0=Normal
1=Indicates open wire detected
ShortCircuit INT Short circuit diagnostic status; one bit per channel for channels0 .. .15:
0= Normal
1= Indicates short circuit detected
Indeterminate INT Indeterminate diagnostic status; one channel per channel for channels 0. ..15:
0=Normal
1= Indicates indeterminate input voltage detected
Timestamps AB:1715:TIMESTAMP[16] TIMESTAMP array One element per channel.

NB each timestamp is equivalent DINT[2] representing a 64-bit value (number of
microseconds since 1% January 1970). An AOI‘SystemTime_64bit_Interpreted’is
available to convert such timestamps to a more manageable format with individual
values for Day, month, year etc.
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Table 65 - 16-channel Digital Input, Duplex

Tag Name Data Type Definition
Fault DINT, Binary Module fault bit: 0 when one module is present and reporting valid data, OxFFF_FFFF when no
modules are present, no Logix connection exists, or reported data is invalid.
Data INT Input state, one bit per channel for channels 0. ... 15:
0 = Off/de-energized
1=0n, energized
Status DINT, bit-field Redundancy and power status:
Bit Name Description
0 ModAFault 0=Good
1= Fault or module not present
1 ModBFault 0=Good
1=Fault or module not present
8 GroupFault 0= Good
1= Any channel or module faulted/failed
9 ModAGroupFault 0=Good
1= Any channel or module A faulted/failed
10 ModBGroupFault 0= Good
1= Any channel or Module B faulted/failed
PtFault INT Channel fault status; one bit per channel for channels 0....15:
0 =Normal
1=Channel is faulted/failed
Open Wire INT Open wire diagnostic status; one bit per channel for channels 0....15:
0 =Normal
1 =Indicates open wire detected
ShortCircuit INT Short circuit diagnostic status; one bit per channel for channels 0...15:
0 =Normal
1 =Indicates short circuit detected
Indeterminate INT Indeterminate diagnostic status; one channel per channel for channels 0. ... 15:
0 = Normal
1= Indicates indeterminate input voltage detected
Timestamps AB:1715:TIMESTAMP[16] TIMESTAMP array One element per channel.
NB each timestamp is equivalent DINT[2] representing a 64-bit value (number of
microseconds since 1°t January 1970). An AOI ‘SystemiTime_64bit_Interpretedis
available to convert such timestamps to a more manageable format with individual
values for Day, month, year etc.
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1715-0B8DE

This section describes the tags that are associated with the 1715-OB8DE
module.

Table 66 - 8-channel Digital Output, Simplex, Output

Tag Name Data Type Definition
Data SINT Output channel commanded data; one bit per channel for channels0...7:
0 =0ff/de-energize
1=0n/energize
AlarmUnlatch SINT Unlatch alarm; one bit per channel for channels 0. ..7; rising edge transition (that is, 0>1)
ResetBlownFuse SINT Reset blown electronic fuse, one bit per channel for channels 0. . .7; rising edge transition (that is, 0>1) resets

Table 67 - 8-channel Digital Output, Simplex, Input

Tag Name Data Type Definition
Fault DINT, Binary Module fault bit: 0when a module is present and reporting valid data, OxFFF_FFFF when no
module is present, no Logix connection exits, or reported data is invalid.
ReadBack SINT Output channel read-back state, one bit per channel for channels0...7:
0= 0ff/de-energized
1= 0n/energized
Status DINT, bit-field Redundancy and power status:
Bit Name Description
8 GroupFault 0 =Good
1= Any channel or module faulted/failed
PtFault SINT Channel fault status; one bit per channel for channels0 ...7:
0=Normal
1 =Pintis faulted/failed
NolLoad SINT No Load diagnostic status, one bit per channel for channels0...7:
0=Normal
1=Indicates no load detected
ShortCircuit SINT Short Circuit diagnostic status, one bit per channel for 0...7 channels:
0=Normal
1= Indicates short circuit detected
GroupFieldPowerCurrent DINT Reports the total current that all the active digital output modules in a group are drawing from the field power
supply. Accuracy is = 10%.
FieldPowerVoltage1 DINT Reports the voltage from the field power supply for the specified module and field power input.
Accuracy is = 500mV
FieldPowerVoltage2 DINT Reports the voltage from the field power supply for the specified module and field power input.
Accuracy is = 500mV
Ch AB_1715_ChStatusStruc:l:0[8] | Current/Voltage Each element of the array Current: REAL
Status Array comprises Reports the current for the channel in

milliamps and with an accuracy of £ 2 mA and
+ 10% of measurement

Voltage: REAL

Reports the channel voltage at the output
terminals in units of millivolts and with an
accuracy of £ 500 mV (The voltage element
cannot report values below 0 mV
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Table 68 - 8-channel Digital Output, Duplex, Input

Tag Name Data Type Definition
Fault DINT, Binary Module fault bit: 0 when one module is present and reporting valid data, OxFFF_FFFF when no
modules are present, no Logix connection exists, or reported data is invalid.
ReadBack SINT Output channel read-back state, one bit per channel for channels 0...7:
0 = 0ff/de-energized
1= 0On/energized
Status DINT, bit-field Redundancy and power status:
Bit Name Description
0 ModAFault 0= Good
1= "Fault or module not present
1 ModBFault 0= Good
1= Fault or module not present
8 GroupFault 0= Good
1= Any channel or module faulted/failed
9 ModAGroupFault 0= Good
1= Any channel or module A faulted/failed
10 ModBGroupFault 0= Good
1= Any channel or Module B faulted/failed
PtFault SINT Channel fault status; one bit per channel for channels 0 ... 7:
0 =Normal
1=Pint s faulted/failed
NolLoad SINT No Load diagnostic status, one bit per channel for channels 0...7:
0 =Normal
1=1Indicates no load detected
ShortCircuit SINT Short Circuit diagnostic status, one bit per channel for 0.. .7 channels:
0 =Normal
1= Indicates short circuit detected
GroupFieldPowerCurrent DINT Reports the total current that all the active digital output modules in a group are drawing from the field power
supply. Accuracy is £ 10%.
ModAFieldPowerVoltage1 DINT Reports the voltage from the field power supply for the specified module and field power input.
Accuracy is = 500mV
ModAFieldPowerVoltage2 DINT Reports the voltage from the field power supply for the specified module and field power input.
Accuracy is = 500mV
ModBFieldPowerVoltage1 DINT Reports the voltage from the field power supply for the specified module and field power input.
Accuracy is = 500mV
ModBFieldPowerVoltage2 DINT Reports the voltage from the field power supply for the specified module and field power input.
Accuracy is = 500mV
Ch AB_1715_ChStatusStruc:l:0[8] Current / Voltage Each element of the array Current: REAL
Status Array comprises Reports the current for the channel in

milliamps and with an accuracy of + 2 mA
and = 10% of measurement

Voltage: REAL

Reports the channel voltage at the output
terminalsin units of millivolts and with an
accuracy of £ 500 mV (The voltage element
cannot report values below 0 mV
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1715-1F16

This section describes the tags that are associated with the 1715-IF16 module.

Table 69 - 16-channel Analog Input, Simplex, Input

Tag Name Data Type Definition
Fault DINT, Binary Module fault bit: 0 when one module is present and reporting valid data, OxFFF_FFFF when no
modules are present, no Logix connection exists, or reported data is invalid.
ChSimplex[0 - 15] Array of structure Array of 16 structures that represent the data and fault status for channels 0...15:
Data REAL Input data status
Faults DINT, bit-field Channel fault status:
Bit Name Description
0 Fault 0=Good
1= Circuit fault for this channel
3 Underrange 0= Good
1=Underrange detected
4 Overrange 0= Good
1=0verrange detected
RollingTimestamp INT Timestamp data
Status DINT, bit-field Bit Name Description
8 GroupFault 0= Good
1= Any channel on the module is
faulted/failed
Table 70 - 16-channel Analog Input, Duplex, Input
Tag Name Data Type Definition
Fault DINT, Binary Module fault bit: 0when one module is present and reporting valid data, OxFFF_FFFF when
no modules are present, no Logix connection exits, or reported data is
invalid.
ChSimplex[0...15] Array of structure Array of 16 structures that represent the data and fault status for channels 0...15:
0=Data
1=Faults
Data REAL Input data
Faults DINT, bit-field (Channel fault status:

Bit
0

Name

Fault

ModAFault

ModBFault

Underrange

Overrange

Description

0= Good

1= Circuit fault for this channel
0=Good

1=This channel on Module A is faulted/
failed

0=Good

1="This channel on Module B is faulted/
failed

0= Good
1=Underrange detected
0=Good
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Table 70 - 16-channel Analog Input, Duplex, Input

Tag Name Data Type Definition
1=Overrange detected
RollingTimestamp INT Timestamp data
Status DINT, bit-field Bit Name Description
0 ModAFault 0=Good
1=Fault or module not present
1 ModBFault 0=Good
1=Fault or module not present
8 GroupFault 0=Good
1= Any channel on module is faulted/
failed
9 ModAGroupFault 0=Good
1= Any channel on Module A is faulted/
failed
10 ModBGroupFault 0=Good
1= Any channel on ModuleB is faulted/
failed
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1715-0F8lI

This section describes the tags that are associated with the 1715-OF8I module.

Table 71 - 8-channel Analog Output, OQutput

Tag Name Data Type Definition
AOCh[0...7] Array of structure Array of 8 structures for the output data:
0=Data
1="Faults
Data REAL Commanded output value
Control DINT, bit-field Alarm control:
Bit Name Description
0 HAlarmUnlatch Rising edge transition (thatis, 0 > 1)
unlatches alarm
1 LAlarmUnlatch Rising edge transition (thatis, 0 > 1)
unlatches alarm
2 RateAlarmUnlatch Rising edge transition (that is, 0 > 1)
unlatches alarm
Table 72 - 8-channel Analog Output, Simplex, Input
Tag Name Data Type Definition
Fault DINT, Binary Module fault bit: 0when a module is present and reporting valid data, OxFFF_FFFF when no
module is present, no Logix connection exits, or reported data is invalid.
ChDuplex(0...7] Array of structure Array of 8 structures that represent the data and fault status for channels 0...7:
0=Data
1 =TFaults
ReadBack REAL Input data
Faults DINT, bit-field Channel fault status:
Bit Name Description
0 Fault 0= Good
1= Circuit fault for this channel
4 InHold
5 NotANumber
6 LAlarm
7 HAlarm
8 RateAlarm
9 LineFault
Status DINT, bit-field Bit Name Description
8 GroupFault 0= Good

1= Any channel on module is faulted/
failed
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Table 73 - 8-channel Analog Output, Duplex, Input

Tag Name Data Type Definition
Fault DINT, Binary Module fault bit: 0when a module is present and reporting valid data, OxFFF_FFFF when no
module is present, no Logix connection exits, or reported data is invalid.
ChDuplex(0...7] Array of structure Array of 8 structures that represent the data and fault status for channels 0...7:
0=Data
1="Faults
ReadBack REAL Input data
Faults DINT, bit-field Channel fault status:
Bit Name Description
0 Fault 0=Good
1 = Circuit fault for this channel
1 ModAFault 0 =Good
1 ="Fault or Module A not present
2 ModBFault 0 =Good
1 ="Fault or Module B not present
4 InHold
5 NotANumber
6 LAlarm
7 HAlarm
8 RateAlarm
9 LineFault
Status DINT, bit-field Redundancy and power status:
Bit Name Description
0 ModAFault 0 =Good
1="Fault or module not present
1 ModBFault 0=Good
1="Fault or module not present
8 GroupFault 0 =Good
1= Any channel on module is faulted/
failed
9 ModAGroupFault 0=Good
1= Any channel on Module A is
faulted/failed
10 ModuleBGroupFault 0 =Good

1= Any channel on Module B is
faulted/failed
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History of Changes

Topic Page
1715-UMO01I-EN-P, March 2020 334

This appendix summarizes the revisions to this manual. Reference this appendix
if you need information to determine what changes have been made across
multiple revisions. This information can be especially useful if you are deciding to
upgrade your hardware or software that is based on information added with
previous revisions of this manual.
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1715-UMO001I-EN-P,
March 2020

1715-UMO01TH-EN-P,
December 2018

1715-UM001G-EN-P,
October 2018

1715-UMO01F-EN-P,
July 2017

334

Change

Updated IEC 61508 edition.

Updated calculations for 1715 1/0 modules.

Changed the section PFD Calculations with 10-hour MTTR to PFD Calculations with 24-hour MTTR.

Added Communications Data section.

Change

Changed ambient temperature range.

Added references to ATEX and IECEx UL certificates in the Literature Library.

Change

Format changes.

Added Important table to 1715-C2 Expansion Cable section.

Change

Increment ControlFlash tool version..

Correction to Typographical errors.

Cross reference & hypertext links.

Change heading to accommodate table of contents.

Reformat Cell height and margins in table.

Reformat instruction numbers.

Version update to RSLogix 5000 programming software.

Remove reference to installation from disk and reword section.

Insertion of Screen-shots for updated version of software.

Modification of LED behavior.

Move December 2016 New and Updated Information into Revision History.
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1715-UMOO1E-EN-P,
December 2016

1715-UM001D-EN-P,
September 2015

Change

Addition of Studio 5000 environment to required software.
Studio 5000™ Logix Designer application is the rebranding of RSLogix™ 5000 software

Added sentence “One module in a duplex pair can be removed and replaced without system interruption.” to the
Redundancy System Overview section.

Added detail of the flashing green Network Status LED to identify ‘partner’ adapter during module replacement to a
1715 Redundant I/0 operational system. Detail included in an Important statement.

Inclusion of Figure 4- “Shield Termination Arrangement to prevent Ground loops” and supporting text

Added “Timestamping” section

Added “Attention” statement to detailing how warranty effected by failure to correctly install retaining clips.

Added drawing detail for removal of adapter coding peg (Reducing number of coding pegs from 3 to 2.

Added “Attention” statement to “Power Requirements” sub-section

Added ControlFLASH detail to the new“System Software” section.

Added “Attention” statement to “Install the Power Supply” section

Added sub-sub-section detailing the addition of a 120 Q resistor assembly to facilitate use of HART Secondary Master.

Added Chapter 3, Security

Added more detailed explanation to examples of how to upgrade / replace digital I/0 modules

Added sub section Field Power Status Integers

Added sub-section Field Fault Detection

Added New Section “HART”

Modified Firmware Revision Column ot Table 39- 1715 Devices in a SIL 2 System

Modified Table 40 - SIL 2 Add-On Instructions

Modified Table 46 - Maximum Scan Rates Measured. Added detail - The L75 Controller was used for taking
measurements.

Added Table 47 - Maximum Scan Rates Measured - The L75 Controller was used for taking measurements

Added detail to sub-section Module Faults

Added detail to sub-section Channel Faults

Change

Updated European Hazardous Location Approval information and embedded
certificates

Added slew tolerance information

Added Electronic Keying approved text

Clarification of SIL 2 module reconfiguration
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1715-UM001C-EN-P,
March 2014

336

Change

Updates to include SIL 2 operations with L7 ControlLogix controllers

Studio 5000 Logix Designer application added throughout document and new information about who can use this
system

Using ControlLogix in SIL 2 Applications Safety Reference Manual added to Additional Resources section

Added redundant 1715 adapter and status indicator information

Added information to use a 1715 system in a SIL 2 application

Corrected drawing; added 1756-L7 controller and 1756-RM2 module; added reference for DLR topologies

Corrected drawing; added 1756-L7 controller and 1756-RM2 module

Network status indicator information

CIP messages

Required connections for duplex and simplex operation

Listen Only connections

Conformal coating is available on all 1715 modules

1715-A2A adapter base unit fuse graphic and removal and replacement information

Digital input termination assembly removal and replacement of fuses

Digital output termination assembly removal and replacement of fuses

Analog input termination assembly removal and replacement of fuses

Power requirements

1715 chassis firmware update; power recycle needed

ControlFLASH revision number

Power requirements for PELV/SELV

Correction to system power graphic

Digital Input diagram correction-standard inputs

Short circuit information

Digital Input diagram correction-line monitored inputs. Added reference for calibration drift checks

Corrected digital input termination assembly graphics

Added Attention table for inductive loads

Added missing arrow on 1715-0B8DE function block diagram, to go from the Control B box to the Output Control

Diagram correction-digital outputs

Damage to pins when inserting/removing I/0 modules under power can fault the system

Corrected analog inputs graphic by removing footnote numbers on voltage

Added information about analog field loops, input modules and analog input field devices

Find and record MAC addresses

Added status indicator labels to the adapter graphic of the locking mechanism

Changes throughout the Assign an IP Address on the BOOTP/DHCP Server section

Verify BOOTP network settings Important table added

Added last step to disable BootP/DHCP

Module inhibiting when using multiple controllers

Corrected ohms symbol and added DC on voltage numbers

Shutdown states
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Change

Removed references to the 1756-1A16 module

Digital input module tags

Digital output module tags

Correction of table header to ControlLogix Analog I/0 Modules and Components

Added performance criteria for the analog input module

Added performance criteria for the analog output module

Module inhibiting when using multiple controllers

Changed Get Support Now website to the Product and Compatibility Download Center website, added Add-on Profile
versions for the adapter and 1/0 modules. Added reference to the release list of approved versions on www.tuvasi.com

Updated screen shots throughout to reflect Logix Designer version 21 interface and to include SIL 2 operation options

Connections for Listen Only

Module definition parameters for 1715-1B16D digital input module in Duplex mode for SIL 2 applications

Added Important table on how to change Alarms/Limits values

Added a chapter about SIL 2 safety operation with 1715 redundant I/0
Added a chapter about SIL 2 Add-On Instructions with 1715 redundant /0

Corrected text from 3.9t0 4.3

Corrected text from 15 to 15.4. Added Calibration Drift Checks section

SIL 2 safety application online configuration restrictions

Added appendix for PFD and PFH calculations for a SIL 2 system

Added appendix for SIL 2 Applications Checklist

Added appendix for Tag Definitions
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assembly 76
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shielded twisted pair 113
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change
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install 78
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high clamp limit 228
hold last state 243
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install 70
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Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products.

At http://www.rockwellautomation.com/support you can find technical and application notes, sample code, and links to
software service packs. You can also visit our Support Center at https://rockwellautomation.custhelp.com/ for software

updates, support chats and forums, technical information, FAQs, and to sign up for product notification updates.

In addition, we offer multiple support programs for installation, configuration, and troubleshooting. For more
information, contact your local distributor or Rockwell Automation representative, or visit

hetp://www.rockwellautomation.com/services/online-phone.

Installation Assistance

If you experience a problem within the first 24 hours of installation, review the information that is contained in this
manual. You can contact Customer Support for initial help in getting your product up and running.

United States or Canada 1.440.646.3434
Outside United States or Canada | Use the Worldwide Locator at http://www.rockwellautomation.com/rockwellautomation/support/overview.page, or contact your local

Rockwell Automation representative.

New Product Satisfaction Return

Rockwell Automation tests all of its products to help ensure that they are fully operational when shipped from the
manufacturing facility. However, if your product is not functioning and needs to be returned, follow these procedures.

United States Contact your distributor. You must provide a Customer Support case number (call the phone number above to obtain one) to your
distributor to complete the return process.

Outside United States Please contact your local Rockwell Automation representative for the return procedure.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete this form, publication RA-DU002, available at http://www.rockwellautomation.com/literature/.

Rockwell Automation maintains current product environmental information on its website at
http://www.rockwellautomation.com/rockwellautomation/about-us/sustainability-ethics/product-environmental-compliance.page.

Rockwell Otomasyon Ticaret A.$., Kar Plaza I§ Merkezi E Blok Kat:6 34752 igerenkéy, Istanbul, Tel: +90 (216) 5698400

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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