This manual links to Kinetix 5700 System Fault Codes, publication 2198-RD003
for fault codes; download the spreadsheet now for offline access.
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ArmorKinetix System User Manual

Important User Information

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

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

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

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

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

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

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

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

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

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

A\
A\

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

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

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

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

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

B> B>

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

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

This manual provides detailed installation instructions for mounting and wiring your ArmorkKinetix®
power interface modules (PIM), distributed servo drive modules (DSD), and distributed servo motor
modules (DSM). Also included is system configuration with the Studio 5000 Logix Designer®
application, integration of your drive modules with a Logix 5000™ controller, system startup, and
troubleshooting.

This manual is intended for engineers or technicians directly involved in the installation and wiring
of the ArmorKinetix modules, and programmers directly involved in the operation, field
maintenance, and integration of these modules with the EtherNet/IP™ communication module or

controller.

In this manual, when referring to a DSx module, the topic applies to either a
distributed servo drive (DSD) module or a distributed servo motor (DSM) module.

Access Fault Codes

For ArmorKinetix system fault code descriptions and possible solutions,
see Kinetix 5700 System Fault Codes, publication 2198-RD003; download
the spreadsheet for offline access.

Download Firmware, AOP,
EDS, and Other Files

Additional Resources

Download firmware, associated files (such as AOP, EDS, and DTM), and access product release
notes from the Product Compatibility and Download Center at rok.auto/pcdc.

These documents contain additional information concerning related products from Rockwell

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

Table 1- Additional Resources

Resource

Description

Kinetix® Rotary Motion Specifications Technical Data, publication KNX-TDOO1

Product specifications for Kinetix VPL, VPC, VPF, VPH, VPS, Kinetix MPL, MPM, MPF, MPS; Kinetix TL
and TLY, Kinetix RDB, Kinetix MMA, and Kinetix HPK rotary motors.

Kinetix Linear Motion Specifications Technical Data, publication KNX-TD002

Provides product specifications for Kinetix MPAS and MPMA linear stages, Kinetix VPAR, MPAR,
and MPAI electric cylinders, Kinetix LDAT linear thrusters, and Kinetix LDC linear motors.

Kinetix 5700, 5500, 5300, and 5100 Servo Drives Specifications Technical
Data, publication KNX-TD0O3

Provides product specifications for Kinetix Integrated Motion over the EtherNet/IP network and
EtherNet/IP networking servo drive families.

Kinetix Rotary and Linear Motion Cable Specifications Technical Data,
publication KNX-TD0O4

Product specifications for Kinetix 2090 motor and interface cables.

Kinetix Servo Drive Performance Specifications per Ecodesign Regulation
(EU) 2019/1781 Technical Data, publication KNX-TD00B

Provides energy efficiency performance data for Rockwell Automation Kinetix servo drives. This
data supports IE2 compliance of Kinetix servo drives per EU 2019/1781.

Kinetix 5700 System Fault Codes Reference Data,
publication 2198-RD003

Provides the fault codes for Kinetix 5700 servo drives and ArmorKinetix system modules.

Kinetix 5700 Safe Monitor Functions Safety Reference Manual,
publication 2198-RM0Q1

Provides a description of integrated stopping functions and safe monitoring functions with a
GuardLogix® controller and Kinetix 5700 servo drives.

ArmorkKinetix Safe Monitor Functions Safety Reference Manual,
publication 2198-RM007

Provides a description of integrated stopping functions and safe monitoring functions with a
GuardLogix® controller and ArmorKinetix modules.

ArmorKinetix 2090 Cables and Connectors Installation Instructions,
publication 2090-IN053

Provides information for the ArmorkKinetix 2090 cables.

Knowledgebase Technote ArmarKinetix DSD/DSM Frequently Asked Questions

Knowledgebase technote provinding additional information for ArmorKinetix module functions.

1321 Power Conditioning Products Technical Data, publication 1321-TD001

Provides information on typical use cases, specifications, terminations, and dimensions of 1321
line reactors.

System Design for Control of Electrical Noise Reference Manual,
publication GMC-RM0O1

Provides information, examples, and techniques designed to minimize system failures caused by
electrical noise.

Servo Drive Installation Best Practices Application Technique,
publication MOTION-AT004

Best practice examples to help reduce the number of potential noise or electromagnetic
interference (EMI) sources in your system and to make sure that the noise sensitive components
are not affected by the remaining noise.
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Table 1- Additional Resources (Continued)

Resource

Description

Kinetix 5700 Drive Systems Design Guide, publication KNX-RM010

System design guide to select the required (drive specific) drive module, power accessory,
feedback connector kit, and motor cable catalog numbers for your Kinetix 5700 drive system,
including ArmorKinetix modules.

Mator Nameplate Datasheet Entry for Custom Motor Applications Application
Technique, publication 2198-AT002

Provides information on the use of nameplate data entry for custom induction motors and
permanent-magnet motors that are used in applications with Kinetix 5700 servo drives.

Vertical Load and Holding Brake Management Application Technique,
publication MOTION-AT003

Provides information on vertical loads and how the servo motor holding-brake option can be
used to help keep a load from falling.

Motion System Tuning Application Technique, publication MOTION-AT005

Provides information on tuning a Kinetix drive system.

Integrated Motion on the EtherNet/IP Network Configuration and Startup User
Manual, publication MOTION-UMO03

Provides information on configuring and troubleshooting your ControlLogix® and CompactLogix™
EtherNet/IP network modules.

Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMOO3

Provides information on the AXIS_CIP_DRIVE attributes and the Studio 5000 Logix Designer
application Control Modes and Methods.

GuardLogix® 5570 Controllers User Manual, publication 1756-UM022

GuardLogix 5580 Controllers User Manual, publication 1756-UM543

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

Compact GuardLogix 5370 Controllers User Manual, publication 1763-UM022

Compact GuardLogix 5380 Controllers User Manual, publication 5069-UM001

Provides information on how to install, configure, program, and use CompactLogix and Compact
GuardLogix controllers.

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

GuardLogix 5580 and Compact GuardLogix 5380 Controller Systems Safety
Reference Manual, publication 1756-RM012

Provides information on how to achieve and maintain Safety Integrity Level (SIL) and
Performance Level (PL) safety application requirements for GuardLogix and Compact GuardLogix
controllers.

FactoryTalk® Motion Analyzer™ System Sizing and Selection Tool
website rok.auto/motion-analyzer

Comprehensive motion application sizing tool used for analysis, optimization, selection, and
validation of your Kinetix Motion Control system.

EtherNet/IP Network Devices User Manual, ENET-UM0O6

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

Ethernet Reference Manual, ENET-RM002

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

CIP Security with Rockwell Automation Products Application Technique,
publication SECURE-AT001

Provides information on CIP Security, including which Rockwell Automation products support
CIP Security.

System Security Design Guidelines Reference Manual, SECURE-RMO01

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

ControlFLASH™ User Manual, publication 1756-UM105

ControlFLASH™ Plus Quick Start Guide, publication CFP-0S001

Provides guidance on how to use ControlFLASH or ControlFLASH Plus software to upgrade drive
firmware. Refer to your product release notes to determine whether it supports firmware
upgrades by using ControlFLASH or ControlFLASH Plus software.

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

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

Industrial Automation Wiring and Grounding Guidelines,
publication 1770-4.]

Provides general guidelines for installing a Rockwell Automation industrial system.

Product Certifications website, rok.auto/certifications

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

10

Rockwell Automation Publication 2198-UMO0BA-EN-P - June 2023


https://rok.auto/motion-analyzer
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/knx-rm010_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/at/2198-at002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/at/motion-at003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/at/motion-at005_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/motion-um003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um022_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um543_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1769-um022_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/5069-um001_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm099_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm012_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/enet-um006_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/enet-rm002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/at/secure-at001_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/secure-rm001_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um105_-en-e.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/qs/cfp-qs001_-en-e.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/sgi-in001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1770-in041_-en-p.pdf
https://www.rockwellautomation.com/global/detail.page?pagetitle=Product-Certifications&content_type=tech_data&docid=de1cc7d81606981b0f214fed1137f539

Chapter ]

About the

ArmorKinetix System

Table 2 - ArmorKinetix System Overview

Start

Use this chapter to become familiar with the ArmorKinetix® system and obtain an overview of
installation configurations.

On-machine drives include Distributed Servo Motor (DSM) and Distributed Servo Drive (DSD). Both
are single axis inverters and can be powered by a Diode Front End (DFE) module. The connection
between the in-cabinet system and the on-machine inverters is established by using the Power
Interface Module (PIM) that distributes DC power and communication signals by using a single cable
(hybrid cable). Each PIM module can support up to 24 axes. If more than 24 axes are needed, you
can use multiple PIM modules.

Drive System -~
Component Cat. No. Description
0C-bus Converter power supply with 200V and 400V-class (three-phase) AC input. Provides output current in a range of
Power Supol 2198-Pxxx 10.5...69.2 A. Systems typically consist of one module, however, up to three modules in parallel is possible. Parallel
pRly modules increase available power for 2198 modules.
ArmorKinetix Power The PIM module provides the connection between the in-cabinet system and the on-machine inverter. This module
Interface Module (PIM) 2198-PIMO70 distributes DC power and communication signals to the DSD and DSM modules by using a single cable (hybrid cable).
Each PIM module can support up to 24 axes.
ArmorKinetix Svstem Single-axis inverters with current ratings up to 8 A rms. Drives feature T0V Rheinland-certified Safe Torque Off function
Single-axis Dis%/ribute d 2198-DSDOxx-ERS2 with integrated safety connection options, PLe and SIL 3 safety ratings, and support for Hiperface DSL, and Hiperface
SEI’(\JIO Drives (0SD) 2198-DSDOxx-ERSH encoder feedback. The DSD modules also support Timed and Monitored SS1 drive-based stopping functions, and
support for controller based Safe Stop 1and safe speed monitoring functions over the Ethernet network.
Single-axis motor/inverter with maximum continuous torque of 1.9 Nm and peak torque of 31.2 Nm with speeds up to
ArmorkKinetix System 9198-DSMOXx-ERS2 8000 rpm. The -ERS2 motor/inverters feature TUV Rheinland-certified Safe Torque Off function with integrate safety
Single-axis Distributed 9198-DSMOxx-ERS5 connection, PLe, and SIL 3 for Hiperface DSL feedback only. The modules also support Timed SS1 drive-based stopping
Servo Motors (DSM) functions. The 2198-DSMxxx-ERS5 modules also support Timed and Monitored SS1 drive-based stopping functions, and
support for controller-based Safe Stop 1and Safely-limited Speed functions.
Use for energy storage, external active-shunt connection, and to extend the DC-bus voltage to anather inverter cluster.
Kinetix® 5700 2198-CAPMOD-2240 Modules are zero-stacked with servo drives and use the shared-bus connection system to extend the external DC-bus
Capacitor Module voltage in applications up to 104 A. Can parallel with itself or with anather accessory madule for up to 208 A with
required 2198-KITCON-CAPMOD2240 kit that includes flexible bus-bars.
Kinetix 5700 Extension 9198-CAPMOD-DCBUS-I0 The extension module, paired with a capacitor module or DC-bus conditioner module, is used to extend the DC-bus
Module voltage to another inverter cluster in systems with >104 A current and up to 208 A.

Kinetix 5700 DC-bus
Conditioner Module

2198-DCBUSCOND-RP312

Decreases the voltage stress on insulation components in an inverter system and used to extend the DC-bus voltage to
anather inverter cluster. Modules are zero-stacked with servo drives and use the shared-bus connection system to
extend the external DC-bus voltage in applications up to 104 A. Can parallel with itself or with anather accessory module
for up to 208 A with required 2198-KITCON-DCBUSCOND kit that includes flexible bus-bars.

2198-TCON-24VDCIN36
2198-xxxx-P-T

24V input wiring connectors, T-connectors, and bus-bars for most Kinetix 5700 drive modules that use the 24V shared-
bus connection system (optional).

Shared-bus 2198-BARCON-xxDCAC100
Connector Kits 9198-BARCON-xxDC200 DC-bus links (55, 85, 100, and 220 mm) and end caps for the DC-bus shared-bus connection system (required and
included with each respective drive module). DC-bus links (165, 275, and 440 mm) are optional and do not ship with any
2198-KITCON-ENDCAP200 modules
PIM Connector Kit 2198-KITCON-PIMO70 Replacement connector kit.
ﬁigﬁrt]it)lgn5g7[T]30i¥§tem 2198-K5700-MOUNTKIT Use to position the drive modules and identify drill-holes for mounting your Kinetix 5700 servo drive system.
The Allen-Bradley® encoder output module is a DIN rail mounted EtherNet/IP™ network-based standalone module
Encoder Output Module | 2198-ABOE capable of outputting encoder pulses to a customer-supplied peripheral device (cameras, for example, used in line-

scan vision systems).
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Table 2 - ArmorKinetix System Overview (Continued)

g;'l“";ﬁxzﬁm Cat. No. Description
1769 Integrated Motion on the EtherNet/IP network in CompactLogix™ 5370, CompactLogix 5380, and CompactLogix 5480
5069 controllers and Integrated Safety in Compact GuardLogix® 5370 and Compact GuardLogix 5380 controllers. Linea, and

Logix 5000° Controller
Platform

Device Level Ring (DLR) topology is supported.

1756-L8xE module
1769-ERM module
5069-L3xxxERM module

EtherNet/IP network communication modules for use with ControlLogix® 5570, ControlLogix 5580, GuardLogix 5570, and
GuardLogix 5580 controllers. Linear and Device Level Ring (DLR) topology is supported.

Studio 5000 Logix Designer® application, version 35.00 o later, with an Add-on Profile (AOP), provides support for

E:]L\l/[ijrignangr?t@ N/A programming, commissioning, and maintaining the CompactLogix, ControlLogix, and GuardLogix controller families.
Download AQP files from the Product Compatibility and Download Center at rok.auto/pcdc.
Kinetix VP motors « Compatible 400V-class motors include Kinetix VPL, VPF, VPH, and VPS servo motors.

Rotary Servo Motors

« Compatible 200V-class motors include Kinetix VPL, VPF, and VPH servo motors.

Kinetix MP motors

Compatible 200V and 400V-class motors include Kinetix MPL, MPM, MPF, and MPS servo motors.

Kinetix VPAR and MPAR,

Linear Actuators actuators Compatible actuators include 400V-class Kinetix VPAR and MPAR electric cylinders, and Kinetix LDAT linear thrusters.
Kinetix LDAT

Linear Motors Kinetix LDC Compatible motors include Kinetix LDC iron-core (200V and 400V-class) linear motors.

Induction Motors N/A Induction motors with open-loop frequency control and closed-loop control are supported.

Cables

2090-CDHIFS-12AF xxxx

This cable connects the Power Interface Module (PIM) to either the ArmorKinetix Distributed Servo Motor (DSM) or the
Distributed Servo Drive (DSD).

2090-CDHP1S-12AF xxxx,
2090-CDHP1S-12ARJ

This cable connects a DSx module to a DSx madule (where DSx is either a DSM module or a DSD module).

2090-CSBM1P7-14AFxx

This cable connects motor power to a Kinetix MPL mator and mator power/feedback to a Kinetix VPL motor.

2090-CPWFLP7-14AFxx

This cable connects the DSD to induction motors.

2090-CFBM7S7-CDAFxx

This cable connects the Kinetix motor feedback to the distributed servo drive.

2090-CFBFLS7-CDAFxx

This cable connects a Kinetix or induction motor feedback for single or dual loop functionality to the DSD module.

2090-CDET

The hybrid connector communication extension has only the communication/Ethernet pins populated on the M23 side,
and passes through to an M12 X-coded Ethernet connection on the ather side.

1585J-M8CBJM-x

Ethernet cables are available in standard lengths. Shielded cable is required to meet EMC specifications.

Connector Terminator

2090-CDHT DSx hybrid connector output terminator.
2090-CDFT DSD feedback connector terminator.
2090-CDPT DSD power connector terminator.

AC Line Filters

2198-DBR20-F, 2198-DBR40-F,
2198-DBRI0-F, 2198-DBR200-F

2198 three-phase AC line filters are required to meet CE and UK and are available for use with DC-bus power supplies
and regenerative bus supplies.

Line Reactors

1321-3Rxx-x

The 1321line reactors help keep equipment running longer by absorbing many of the power line disturbances that can
shut down your power supply.

AC Contactor }883);%?; The AC three-phase contactor control string must be wired in series with the contactor-enable relay at the CED
100-Exooocx connector to make sure that three-phase power is removed under various fault conditions to protect the power supply.
24V DC Power Supply  [1606-XLxxx 1606 24V DC power supply for control circuitry, digital inputs, safety, and motor brake.

External Passive Shunt
Resistors

2198-R014, 2198-R031,
2198-R127, 2198-R004

2198 external passive-shunt resistors for use when the DC-bus power supply internal shunt capability is exceeded. Not
for use with regenerative bus supplies.

External Active Shunts

N/A

External active shunts from Rockwell Automation Encompass™ partner, Powerohm Resistors, Inc. or Bonitron, Inc., are
available for connecting to 2198 DC-bus power supplies.
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Typical Hardware Each ArmorKinetix PIM module supports u[p to 24 ArmorkKinetix DSD and/or DSM modules. Total
H : cable length for the ArmorkKinetix system [PIM, DSD (including motor connections), and DSM
Conflguratlons modules] is 140 m (459 ft) maximum.

=
ol S8 th = b 1]
FEEH [JETR o a O o
s fuw) [=ll) ) h_—:’ h‘j 3
o | O H 5 | | 7 |
’ i 3 3 Kinetix MPL !
! motor shown.
e e e e e e e o e e \
1
[ !
§ L 8 8 1
| |
! | I |
= a (L
3 3
5 J 7
Kinetix VPL 3
motor shown.
Item |Description Item |Description
- Armorkinetix DSD to Induction Motor Power Cable (2090-CPWFLP7-14AFxx)
1 | ArmorKinetix PIM Modules 8 1.4m (3.28..1312 fi
- . ArmorKinetix DSD to Induction Motor Feedback or Stand-alone Feedback Cable
2 |Kinetix 5700 Servo Drives 9 |(2090-CFBFLST-COAFxx) 1.4 m (3.28..13.12 f)
3 | ArmorKinetix DSD or DSM Module 10 Armorkinetix DSD to Kinetix Motor Feedback Cable (2090-CFBM7S7-CDAFxx)

1..4m (3.28..132 ft)

Ethernet patchcord, 1 Gigabit with hybrid connector to connect to communication
4 |Kinetix VPL or Kinetix MPL Motor 11 |extension 85 m (278 ft) max.
(1585D-MBUGDM, 1585D-M8TGDE, or 1585D-E8TGDE)

5 ArmorKinetix PIM to DSx Hybrid Cable (2090-CDHIFS-12AF xxxx)

3..50 m (98...16% fo) 12 |Managed Ethernet Switch
ArmorKinetix DSx to DSx Hybrid Cable (2090-CDHP1S-12AF xxxx) .
6 105..30m (164..98.4 0 13| Induction Hotor
ArmorKinetix DSD to Kinetix Motor Power/Feedback Cable T :
7 (2090-CSBMIPT-T6AFxd) 1.4 m (3.28..13.12 f0) 14 | Communication Extension Jumper Cable (2090-CDET)

Communication Configurations

The ArmorKinetix System supports linear and ring Ethernet topology by using ControlLogix,
GuardLogix, or CompactLogix controllers.

These examples feature the ControlLogix 5580 programmable automation controllers with support
for integrated motion and integrated safety over the EtherNet/IP network. Other Allen-Bradley
controllers are also compatible with the ArmorKinetix modules.

Refer to ControlLogix Communication Module Specifications Technical Data, publication

1756-TD003, for more information on ControlLogix 1756-EN2T, 1756-EN2TR, 1756-EN3TR, and
1756-EN4TR communication modules.
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O These example configurations use the 2198-Pxxx DC-bus power supply.

Linear Topology

In this example, all devices are connected by using linear topology. The ArmorKinetix System
modules include dual-port connectivity, however, if any device becomes disconnected, all devices
downstream of that device lose communication. Devices without dual ports must include the 1783-

ETAP module or be connected at the end of the line.

Figure 1- ArmorKinetix System Linear Communication Installation

ControlLogix Controller Programming Network

—— ControlLogix 5580 Controller
T | with 1756 EtherNet/IP Module

PIM Module
[0
1585J-M8CBJM-x = =
Ethernet (shielded) Cable L ]
[a/u]alu] [u]a/uls]
2198-ABOE  fi@ ‘ E
Encoder Output Module  ||™ B
i &= e
Y :
d=
] - (=) @:%
e
i S| | p— ArmorkKinetix
ine Scan Svstem
@ jCameras ﬂ@ ys
/1Y /I L]
@; jm|
]
Kinetix VPL
motor
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PanelView™ 5510
Display Terminal
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T
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Communication Extension Jumper
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Device Level Ring Topology

In this example, the devices are connected by using ring topology. If only one device in the ring is
disconnected, the rest of the devices continue to communicate. For ring topology to work correctly,
a device level ring (DLR) supervisor is required (for example, the 1783 ETAP device). DLR is an ODVA
standard. For more information, refer to the EtherNet/IP Device Level Ring Application Technique,
publication ENET-ATO07.

Devices without dual ports, for example the display terminal, require a 1783-ETAP module to
complete the network ring.

Figure 2 - ArmorKinetix System Ring Communication Installation

ControlLogix Controller Programming Network

ControlLogix 5580 Controller
with 1756 EtherNet/IP Module Studio 5000 Logix Designer
Application

PanelView 5510
Display Terminal

1585J-M8CBJM-x Ethernet

1799999%
T

B

(shielded) Cable 1783-ETAP
Module
N ={F| 1734-AENTR POINT /0
2198-ABOE |[© EtherNet/IP Adapter
Encoder Output Module o
I PIM Module .

Line Scan  ==4 |
Cameras

Communication Extension Jumper
Cable (2090-CDET) and an Ethernet
patchcord 10/100MB, X-code to D-

code (1585D-ESTGDA4E-xx)

/1Y /Y

1585J-M8CBJM-0M15
0.5 m (6 in.) Ethernet cable
for drive-to-drive connections.

System

DSx Modules

Kinetix VPL
motor
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DC-bus Power Supply Input Power Configurations

A single 2198-Pxxx DC-bus (converter) power supply can supply the ArmorKinetix System drive
system with 276...747V shared DC-bus power. For additional output power (kW) you can install two
or three 2198-P208 DC-bus power supplies. You can also extend the DC-bus to additional inverter
clusters via accessory modules.

Typical DC-bus Power Supply Configuration Example

In this multi-axis example, AC input power is fed to the DC-bus (converter) power supply. One
single-axis (inverter) module, one dual-axis (inverter), and one PIM module support five axes of
motion. The PIM module connects to one DSD module, which is connects to a Kinetix VPL motor, and
a DSM module. The DC-bus power supply is mounted on the far left and the inverters are positioned
on the right, but the reverse mounting order (right to left) is also possible.

Digital inputs are wired to sensors and the control circuitry at the 10D connectors. The contactor-
enable relay protects the DC-bus power supply in the event of shutdown fault conditions.

Figure 3 - Typical DC-bus Power Supply Installation

2198 Shunt Module
(optional component) P

ArmorKinetix System Servo Drive System

@ (top view)

Shared DC-bus Power

Shared 24V Control Power
(24V shared-bus connection system is optional)

1606-XLxxx
24V DC Control, Digital Inputs,
and Motor Brake Power (customer-supplied)

03 03 d
DC-bus  Single-axis Dual-axis PIM  Capacitor
Power Supply  Inverter  Inverters Module Module

AC Input Power 2198 shared-bus connection system for DC-bus

ArmorKinetix System Servo Drive System ﬁ O T=]= Si=1= === =q== =] and 24V DC control power.
(front view) f==, i e T e e
]
Converter Digital Inputs oooo oo || aooo o Digital Inputs
Magnetic Contactor (M1) Control String ‘[ o
195...528V AC
Three-phase Input Power 5 @]@I 5
i [HE
Line Disconnect I I I
Device
@ ol ] CO
Circuit o A
Protection | I Neww DSD Module connected to Kinetix VPL motor
. b
Maqg;:'tgm 2198-DBRx«-F !
AC Line Filter L‘_;ﬂ]
(required for CE) = il

J

4

sle
= .
—=—
—
==
=
—
==
===

©
@) F
o

3%
Bonded Cabinet o
Ground Bus }—j DSM Module
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Multiple DC-Bus Power Supply Configuration Example

In this example, three DC-bus (converter) power supplies all receive AC input power and feed the

inverter modules for increased output power.

Contactor enable relays from each of the DC-bus power supplies are wired in series to protect the
OC-bus power supply in the event of shutdown fault conditions.

Figure & - Multiple DC-bus Power Supply Installation

2198 Shunt Module

(optional component)

1608-XLxxx | &

ArmorKinetix System Servo
Drive System (top view)

Shared DC-bus Power
Shared 24V Control Power

=r

‘ (24V shared-bus connection system

24\ DC Control Power —+ | I|] s optional)
(customer-supplied) " ® U]
_.vic PIM  Capacitor
AC Input Power | 2198-P208 DC-bus Power Supplies " Single-axis Inverter |I|)r:]vae|rzzxrlss Module Module
— — g A = = 2198 shared-bus connection system
ArmorKinetix System Servo Drive System L © =y =N =N 5 I‘Z'I-I‘zrmlz'h"j for DC-bus !
(front view) ™= = 1 =] i i
and 24V DC control power.
] I I O ] o P
195"'528V AC 0000 0000 0000 [s/u]ulu] °
Three-phase i
Input Power . i
Magnetic Contactor ml
Line Disconnect I I I (M1) Control String
Device 5 ) s ]
Circuit
Protection D D D
[
Magnetic (M1) ~®
Contactt
ontactor [ . v DSD Module connected to Kinetix VPL mot
O [tz || © °
e f 40 0 ©
= H— =——=—x|
2198-DBR200-F | = e jm) Eﬂ] =
P ircuit
A[; Line Filter j brotection ———13
(required for CE) |L— = ]
— [Tm] L)
— & £
T o
1 & -
(1]
1
s i DSM Module
[ii] &
@
. e
Bonded Cabinet Y
Ground Bus F 1321-3R80-B

Line Reactors
(required components)

IMPORTANT  When two or three DC-bus power supplies are wired together in the same
drive cluster, they must all be catalog number 2198-P208.
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Extended DC-bus Configuration Example

In this example, two drive clusters in the same cabinet are connected by the same 276...747V DC
bus voltage. Kinetix 5700 accessory modules provide connection points for the DC-bus at the end
of cluster 1and the beginning of cluster 2. The Kinetix 5700 servo drive system is capable of up to
208 A DC-bus current. Two accessory modules are needed when the DC-bus system current
exceeds 104 A. See Accessory Module Selection on page 32 for more information on the when
accessory modules are required.

Figure 5 - Extended DC-bus Installation

Extension Capacitor
Module M’;dule | Dual-axis Inverters | PIM Modules
Kinetix System Extended Servo Dri ‘ I TPt 1 Shared DC-bus and
inetix System Extended Servo r!ves i T - 5 ) : : : ) s
Cluster 2 (front view) = = B B B
—
° [a[n]n]a} oooo

EE i JIE

DC-bus Extension F;@I @,@ @EI @E[ LHELTA
o EEIEEREEIRIE
) ) e e @E% DSD Module connected to
L e W WS W W i Y Kinetix VPL motor

\_ DC-bus Extension
\ l
Single-axis PIM  Capacitor Extension
| 2198-P208 DC-bus Power Supplies | Inverter Module =) @ —

Module Module
2198 Shared-bus Connection L o) - mim I a2 s
195. 5281 AC A ey /e Sy ey e e T =
Three-phase 24V shared-bus connection || — = . . =
|npUt Power System iS Optional) oooo oooo [nlafala] oooo oooo || o |
R :
Line Disconnect I I I Magnetic Contactor —— Ll 1 g [
Device (M1) Control String F
[ ) ) 7 | —— DSM Module
Circuit E,:j
Protection D D D g
ATTENTION: Circuit protection can be
- . | dD] P
Magnetic (M1) Kinefix System Servo Dr.|ves | H -4 added after the power supply cluster to
Contactor Cluster 1 (front view) ¢ help protect converters and inverters from
o &) /)y o damage in the event of a DC-bus cable
short-circuit.
— — f{ P e
2198-DBR200-F "= 1321-3R80-B DSD Module connected to Kinetix VPL motor
AC Line Filter Circuit Line Reactors
(required for CE) Protection  (required components) o QD s
—T =
i
1 =
= % a T
i
1| }j
1 DSM Module
1
T

Bonded Cabinet 5o
Ground Bus

IMPORTANT  When two or three DC-bus power supplies are wired together in the same
drive cluster, they must all be catalog number 2198-P208.

18 Rockwell Automation Publication 2198-UMO0BA-EN-P - June 2023



Chapter 1 Start

Motor Feedback Configurations for ArmorKinetix DSD

Feedback connections are made at the motor feedback (MF) connector on the DSD. These examples
illustrate how you can make these connections. To see motor power and brake connections, refer
to Chapter 5 on page 71.

Figure 6 - Feedback Configuration Example

ArmorKinetix DSD Moto
Feedback Connector

ArmorKinetix DSD to Kinetix VPL/MPL Power Cable
(2090-CSBM1P7-14AFxx)

ArmorKinetix DSD to Kinetix Motor Feedback Cable
(2090-CFBM7S7-CDAFxx)

ERll— (g

Kinetix MPL, MPM, MPF, MPS
VPS, Rotary Motors Rotary Motors
(VPL-Bxxxx motor is shown) (MPL-Bxxxx motor is shown)
ArmorKinetix DSD to Induction Motor Power Cable ArmorKinetix DSD to Induction Motor or Auxiliary (stand-alone) Feedback Cable
(2090-CPWFLP7-14AFxx) (2090-CFBFLS7-CDAFxx)

Induction Motor | —))

Kinetix VPAR
Electric Cylinders

7.
Kinetix LDC Linear Kinetix LDAT Linear Thrusters

Motors

Kinetix MPAR
Electric Cylinders
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Integrated Safety Configurations

The GuardLogix or Compact GuardLogix safety controller issues the safe torque-off (ST0) or safe
stop (SS1) command over the EtherNet/IP network and the ArmorKinetix DSx module executes the

command.
Table 3 - Integrated Functional Safety Support
Integrated Safety Over the . ArmorKinetix DSD ArmorKinetix DSM Minimum Controller "
EtherNet/IP™ Network Safety Function Cat. No. Cat. No. Required
Timed Safe Stop 1(SS1) 2198-DSDxwx-ERS2 2198-DSMxxx-ERS2

Drive-based stopping functions

2198-DSDxxx-ERS5

2198-DSMxxx-ERSH

Monitored Safe Stop 1(SS1)

Controller-based stopping functions

« Monitored Safe Stop 1(SS1)
« Safe Stop 2 (SS2)

Controller-based manitoring functions

« GuardLogix 5580

Safe Operational Stop (S0S) « CompactGuardLogix 5380

Safely Limited Speed (SLS)
Safety Limited Position (SLP)
Safe Direction (SDI)

2198-DSDxxx-ERSH 2198-DSMxxx-ERSH

Safety feedback function

Safety Feedback Interface (SFX)

Integrated STO mode

2198-DSDxxx-ERSH 2198-DSMxxx-ERSH

Safe Torque-off (STO) « GuardLogix 5570

2198-DSDexx-ERS2 « CompactGuardLogix 5370

2198-DSMxxx-ERS2

(1) Where a ControlLogix or CompactLogix (non-safety) controller is specified, a GuardLogix or Compact GuardLogix controller is backwards compatible. Also, GuardLogix 5580 and Compact GuardLogix
5380 controllers are backwards compatible with GuardLogix 5570 and Compact GuardLogix 5370 controllers.
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il

Studio 5000 Logix
Designer Application

Module Definition
Configured with
Mation and Safety
Connection

In this example, a single GuardLogix safety controller makes the Motion and Safety connections.

IMPORTANT If only one controller is used in an application with Motion and Safety
connections, it must be a GuardLogix or Compact GuardLogix safety
controller. For more information, see the Integrated Functional Safety

Support table on page 20.

Figure 7 - Motion and Safety Configuration (single controller)

Compact GuardLogix 5370 Controller,
Compact GuardLogix 5380 Safety Controller or
- | GuardLogix 5570 Contraller,

—{ GuardLogix 5580 Safety Controller Kinetix 5700 Servo Drive System
(GuardLogix 5570 Safety Controller is shown) with ArmorKinetix PIM Module (top view)

o

i | 1783-BMS
Str«:itiX 5700 1585J-M8CBJIM-x
Switch Ethernet (shielded) Cable

1606-XLxxx
24V DC Control, Digital Inputs,

POINT Guard /0™
EtherNet/IP Adapter and Motor Brake Power
(customer-supplied)

AC Input Power
Safety
Device

Digital Inputs to Sensors and Control String >

3 1734-AENTR

Kinetix 5700 Servo Drive System
with ArmorKinetix PIM (front view)

L ®

DSD Module connected to
Kinetix VPL motor

¥
i

Kinetix VP &= DSM Module
Servo Motors ]l:l ‘
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In this example, a non-safety controller makes the Motion-only connection and a separate
GuardLogix safety controller makes the Safety-only connection.

IMPORTANT

If two controllers are used in an application with Motion Only and Safety Only

connections, the Safety Only connection must be a GuardLogix or Compact
GuardLogix safety controller and the Motion Only connection must be any
Logix 5000 controller. For more information, see the Integrated Functional

Safety Support table on page 20.

Figure 8 - Motion and Safety Configuration (multi-controller)

Any Logix 5000 Controller
(ControlLogix 5570 controller is shown)

Motion Program

Module Definition

Configured with
Motion Only
Connection

Compact GuardLogix 5370 Contraoller,
Compact GuardLogix 5380 Safety Controller or
GuardLogix 5570 Controller,
GuardLogix 5580 Safety Controller
(GuardLogix 5570 Safety Controller is shown)

1783-BMS Studio 5000 Logix Designer
Stratix 5700 Application
Switch

1585J-M8CBJM-x
Ethernet (shielded) Cable

-m 1734-AENTR
| POINT Guard I/0
b EtherNet/IP Adapter

Kinetix 5700 Servo Drive System
with ArmorKinetix PIM (top view)

1606-XLxxx

24V DC Control,

Digital Inputs,

and Motor Brake Power
(customer-supplied

oo
Kinetix 5700 Servo Drive System
with ArmorKinetix PIM (front view)

g o AN I G O A A
Safety Program AClnput R B RN
Module Definition Power e
Configured with | oooo oooo oooo ||| oooo ||| oooo
Safety Only Digital Inputs to Sensors and Control String b
Connection 7 = | @
il s a
I I Kinetix VP
-
EE—H =) Servo Motors
Pl [}
(D)} (D)} Eé@
3 ]
DSD Module
g DSM Module
= - a
Kinetix VP I

Servo Motors
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Compact GuardLogix 5380 or
GuardLogix 5580 Safety Controller
(GuardLogix 5580 Safety Controller is shown)

¥y

SS1

Safe Stop 1

Safety Control  S51_Control_SA1
Restart Type AUTOMATIC
Cold Start Type AUTOMATIC
Stop Monitor Delay 50
Stop Delay 500
Standstill Speed 0.05
Decel Ref Speed 250
Decel Speed Tolerance 5.0

Feedback SFX SFX_Control_SA1

Reguest 551_Request SA1
W]

Reset 551_Reset SA1
L]

551 Active SDA1:50.551Activet
551 Fault SDA1:50.551Faultt
Fault Type O
Diagnostic Code O«

Controller-based Instruction Example

Safe Stop and Safe Monitor Configurations

ArmorKinetix System modules are capable of safe stop and safe monitor functions via drive-based
and controller-based integrated safety over the EtherNet/IP network.

IMPORTANT For applications with safe stop and safe monitor safety functions, the

page 20.

GuardLogix 5580 or Compact GuardLogix 5380 controllers must be used.
For more information, see the Integrated Functional Safety Support table on

In this example, the SS1 stopping function is used in a motion and safety controller-based
configuration with dual-feedback monitoring.

Figure 9 - Safe Motion-monitoring Configuratio

Tom

5 B\ (+% T ]
e 1783-BMS
@ Stratix 5700
= Switch
)il
1565.-MBCBJM-x Studio 5000 .Log.ix Designer
Ethernet (shielded) Cable Application
1734-AENTR
POINT Guard 1/0
EtherNet/IP Adapter ArmorKinetix System
with Integrated Safety Functions
iTT'-
Safety Rt
Device E ArmorKinetix
PIM Module
)
— e
Position feedback is sent
separately to the drive for safety
4 and for motion control. o
Secondary Feedback ArmorKinefix
842HR SIN/COS Encoder for Dual 0SD Module
Feedback Monitoring Applications

Primary Feedback to Motor Power/Feedback Connector

Secondary Feedback to Feedback Connector

Primary Feedback
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[ 1 Wor-0encoders
«  Kinetix VPAR electric cylinders with

-W or -0 encoders
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Catalog Number Explanation ArmorKinetix System drive module catalog numbers and performance descriptions.

Table &4 - ArmorKinetix System Drive Module Catalog Numbers

Continuous Output
ArmorKineti Continuous Output | Module Power P Output Current
rmorKinetix Cat. No. Current to Bus Width -
System Modules Apc rms mm | 240V Input | 480V Input | Rated Continuous Peak!
kw kW AQ...pk AO...0k
p
DC-bus Power Supp|y 2198-P031 105 55 35 7 _ _
(195...528V AC rms, | 2198-P070 255 85 7
three-phase input  2198-P141 469 % 155 31 B B
power) 2198-P208 69.2 23.0 46
PIM Module 2198-PIM070 24 55 8 16 - -
2198-DSMO16-ERSx-AQ751E-xxXIxAx 0.38 290 912
2198-DSMO16-ERSx-AQ752E-xx1xAX 795 0.63 _ 4.80 17.61
2198-DSM024-ERSx-AQ753C-xx1xAx ’ 0.59 401 18.60
2198-DSM024-ERSx-AQ753E-xx1xAx 0.67 5.50 2150
2198-DSMO16-ERSx-A1001C-xxIxAx 0.51 3.31 10.38
2198-DSMO16-ERSx-AT002C-xx1xAx 894 1.03 _ 6.24 20.33
2198-DSM024-ERSx-A1003C-xx1xAx : 0.87 595 20.20
DSM. 200\-class 2198-DSM024-ERSx-AT003E-xx1xAx 1.31 912 2740
' 2198-DSMO16-ERSx-AT152B-xx1xAx 098 594 21719
2198-DSM024-ERSx-AT152E-xx1xAx 98.3 1.4 _ 10.10 30.80
2198-DSM024-ERSx-ATIB3A-XXIXAX ) 093 5.83 21.33
2198-DSM024-ERSx-ATI53C-xx1xAx 132 8N 29.36
2198-DSM016-ERSx-AT303A-xxIxAX 094 5.81 31.00
2198-DSM024-ERSx-A1303B-xx1xAx 37 1.37 _ 8.78 2950
2198-DSM024-ERSx-AT304A-xxIxAX ) 1.55 8.72 2987
2198-DSM024-ERSx-A1306A-xx1xAx 144 972 2970
2198-DSMO16-ERSx-BO75TM-xx1xAx - 0.54 2.10 912
2198-DSMO16-ERSx-BO752M-xx1xAx 795 _ 0.81 481 1890
2198-DSM024-ERSx-BO753F-xx1xAx ’ 0.65 375 1890
2198-DSM024-ERSx-BO753M-xx1xAx 0.78 5.64 21.09
2198-DSMO16-ERSx-B100TM-xx1xAx 1.02 3.37 10.38
2198-DSM016-ERSx-B1002M-xx1xAx 894 _ 1.86 6.12 20.33
2198-DSM024-ERSx-B1003F-xx1xAx : 1.65 579 20.20
2198-DSM024-ERSx-B1003T-xx1xAx 177 8.62 2394
DSH, 400V-class  12198-DSMO16-ERSx-BIIG2F-xxlxAx 140 593 2119
2198-DSM024-ERSx-B1152T-xx1xAx 983 _ 216 10.41 2970
2198-DSM024-ERSx-B1153E-xXIxAX ) 175 5.83 21.33
2198-DSM024-ERSx-B1153F-xx1xAx 2.20 7.86 30.16
2198-DSMO16-ERSx-B1303C-xx1xAx 1.83 5.89 18.04
2198-DSM024-ERSx-B1303F-xxIxAx 2.68 8.78 2950
2198-DSMO16-ERSx-B1304C-xx1xAx 137 - 175 6.67 22.07
2198-DSM024-ERSx-B1304E-xxIxAx 21 8.26 28.65
2198-DSM024-ERSx-B1306C-xx1xAx 2.25 972 2970
DSD 2198-DSDOT6-ERSX - 795 18 38 75 226
2198-DSD024-ERSx ’ 275 55 1.3 33.8

(1) Peak duration is 100 ms on and 300 ms off.

24

Rockwell Automation Publication 2198-UMO0BA-EN-P - June 2023



Chapter 1 Start

Table 5 - Shared-bus Connector Kit Catalog Numbers for ArmorKinetix

[S:Ia\:rﬁgjbus Connector Kits g:tw:‘ I;I.odule Application Description
2198-TCON-24VDCINGE 1 @ %}ggggg%&ggzi%m 2198-P141, 2198-P208
24V DC input to control b 24V DC input wiri t
—_ oo PIOBT-WZ5KER, 2198-RP263, Z198-RP1L input power to control bus input wiring connector
198T-W25K-P-IN 2198-5263-ERSx, 2198-S312-ERSx
2198-H040-D-T 2198-PIMO70 Control power sharing Control power T-connector
2198-D006-ERSx, 2198-D012-ERSx
2198-H040-P-T 2198-D020-ERSx, 2198-D032-ERSx Control power sharing Control power T-connector with bus bars, 55 mm
2198-CAPMOD-2240, 2198-DCBUSCOND-RP312
2198-HO70-P-T 2198-D057-ERSx, 2198-S086-ERSx, 2198-S130-ERSx | Control power sharing Control power T-connector with bus bars, 85 mm
2198-S160-P-T 2198-S160-ERS
0BT WIEKPT 7 8T—W25K—EF)€( Control power sharing Control power T-connector with bus bars, 100 mm
2198-S312-P-T 2198-S263-ERSx, 2198-S312-ERSx Control power sharing Control power T-connector with bus bars, 220 mm

(1) The input wiring connector can be inserted into any drive module (mid-stream in the drive system) to begin a new 24V control bus when the maximum current value is reached. However, the input
connector must always extend the 24V DC-bus from left to right. The 2198T-W25K-P-IN male plug is physically larger than the male plug on 2198-TCON-24VDCIN36.
(2) For module amp ratings and connector wire size information, see 24V DC Control Power Input Connector on page 57, and CP Connector Plug Wiring Specifications table on page 76, respectively.

Catalog Numbers - ArmorKinetix DSD Modules

2198 - DSDxxx -

A

ERSx

Safety Level
ERS2 = Network STO, Timed SS1
ERS5 = Network STO, Timed SS1, and Safe Speed Monitoring

Drive Module
016 =16 A rms peak
024 =24 A rms peak

Bulletin
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Catalog Numbers - ArmorKinetix DSM Modules

2198 - DShoxx - ERSx - B 0751 A= C J11A A peciony Opons
= dlandari
A A A AA A A $ = Shaft seal

Mounting Flange
A = |EC metric, free mounting holes (type FF)

Brake
2 = No brake
4 =24V DC Brake

Connector
1=Single SpeedTec DIN connector, right angle, 325 deg rotatable)

Shaft Key
J = Shaft key
K = Smooth shaft

Feedback

C =18-bit absolute single-turn digital encoder

P =18-bit absolute multi-turn digital encoder (Hiperface DSL protocol)

W =18-bit absolute multi-turn digital encoder (Hiperface DSL protocol) SIL 2 (PLd) rated, 3-bit secondary safety
channel (2)

T = 24-bit absolute multi-turn digital encoder (Hiperface DSL protocol) SIL 2 (PLd) rated, 13-bit secondary safety
channel (2)

Rated Speed - rpm
A=1500, B =2000, C = 2500, D = 3000,
E = 3500, F = 4500, M = 6000, T = 6750, U = 8000

Magnet Stack Length
1,2, 3, 4 or 6 stacks

Frame Size
075=75mm
100 =100 mm
115 =115 mm
130 =130 mm

Voltage Class
A=200V
B =400V

Safety Level
ERS2 = Network STO, Timed SS1
ERS5 = Network STO, Timed SS1, and Safe Speed Monitoring

Drive Module
016 =16 A rms peak
024 =24 A rms peak

Bulletin
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Agency Compliance

If this product is installed within the European Union and has the CE mark, or within the United
Kingdom and has the UKCA mark, the following regulations apply.

of grounding the AC line filter and drive module must match. Failure to do this

2 ATTENTION: Meeting CE and UK requires a grounded system, and the method

renders the filter ineffective and can cause damage to the filter. For grounding
examples, refer to Grounded Power Configurations on page 72.

For more information on electrical noise reduction, refer to the System Design for Control of
Electrical Noise Reference Manual, publication GMC-RMOO1.

To meet CE and UK requirements, these requirements apply:

Install an AC line filter (catalog number 2198-DBRxx-F) for input power with 50 mm (197 in.)
minimum clearance between the 2198-Pxxx DC-bus power supply. Minimize the cable length
as much as possible.

Bond DC-bus power supplies, PIM modules, inverter modules, capacitor modules, and line
filter grounding screws by using a braided ground strap as shown in Figure 44 on page 75.

When using the 2198-P070 DC-bus power supply above 45 °C (113 °F) with stranded input

power wiring, conductors must be single-core 6 mm? stranded copper with 90 °C minimum
rating.

Use Kinetix 2090 single motor cables with Kinetix VP motors and actuators. Use Kinetix 2090
motor power/brake and feedback cables for other compatible Allen-Bradley motors and
actuators. Motor cable shield-clamp on the drive must be used.

Combined motor power cable length for all axes on the same DC bus must not exceed:

- 1200 m (3937 ft) for 2198-P031, 2198-P070, 2198-P141, and 2198-P208, DC-bus power
supplies when paired with 2198-DBRxx-F line filters.

PIM module to last DSx module must not exceed:

- 140 m (459 ft)

DSD module to motor cables must not exceed:

- 4m(13fY).

Install the ArmorKinetix System PIM module inside an approved enclosure.
Segregate input power wiring from control wiring and motor cables.

Refer to Appendix A on page 169 for input power wiring and drive/motor interconnect diagrams.
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Notes:
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System Design Guidelines

Installation Guidelines

Use the information in this section when planning to mount your system components on the panel.

For on-line product selection and system configuration tools, including AutoCAD (DXF) drawings of
the product, refer to rok.auto/systemtoals.

Cable Length Restrictions and System Sizing

This section provides guidelines for sizing an ArmorKinetix® system. For accurate, detailed sizing,
use FactoryTalk® Motion Analyzer™ software (version 2.000 or later) rok.auto/motion-analyzer. For
more information and a sizing estimation method, refer to Size Multi-axis Shared-bus

Configurations on page 189.

When sizing your system, note the following:
«  Maximum cable length between the PIM module and a DSx module is 50 m (164 ft).
«  Maximum cable length between DSx modules is 30 m (38 ft).

«  Maximum cable length (motor power and feedback) between a DSD module and a motor is 4
m (13 ft).

»  Combined cable length for all ArmorKinetix modules that are connected to one PIM module
is 140 m (459 ft).

The following items limit the number of ArmorKinetix modules that can be used in a system.
1. The control power load, which consists of these load sources:
- Internal load (constant)
- Parking brake load
2. The continuous and intermittent load on the DC bus of all modules.
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PIM Module Guidelines

Mounting

«  Tocomply with UL, CE, and UK requirements, the ArmorKinetix power interface module (PIM)
must be part of a Kinetix 5700 system that is enclosed in a grounded conductive enclosure
rated IP20 minimum protection as defined in EN/IEC 60529 such that it is not accessible to
an operator or unskilled person. The Kinetix 5700 system enclosure provides UL Type Tand
IP66 protection.

« The panel installed inside the enclosure for mounting the system components must be on a
flat, rigid, vertical surface that is not subjected to shock, vibration, moisture, oil mist, dust, or
Corrosive vapors.

«  Size the enclosure so as not to exceed the maximum ambient temperature rating. Consider
heat dissipation specifications for all components.

«  Use high-frequency (HF) bonding technigues to connect the modules, enclosure, machine
frame, and motor housing, and to provide a low-impedance return path for high-frequency
(HF) energy and reduce electrical noise.

See the System Design for Control of Electrical Noise Reference Manual, publication GMC-RMOQ, to
better understand the concept of electrical noise reduction.

Fuses

The 2198-PIM070 module uses internal fuses (see Figure 10) for short-circuit protection of the DC
bus. The recommended fuse is Bussmann FWP-50A14Fa.

Figure 10 - PIM Fuse Location

Fuse Cover
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Enclosure Selection

Heat dissipation of the PIM module is shown in and Table 6. To size the enclosure you need heat
dissipation data from all equipment inside the enclosure (such as the Logix controller, PIM module,
and other Kinetix 5700 modules). Once the total amount of heat dissipation (in watts) is known, you
can calculate the minimum enclosure size.

Table 6 - Power Dissipation Specifications - Percent of PIM Module Control Power

Power Dissipation as % of PIM Module Control
Control Power Input | Power Output Rating

Watts™ Heat Dissipation Formulas 2!
input Voltage 20% |40% |60%  [80%  |100%
Y2l 10 15 9 2% 29 Y=235x+5.3

(1) Power output rating of 100% is 4 A at 58V output (applicable when 3-phase is not present).
(2) xis percent of PIM module control power output rating: any value from 0.0...1.0.

Minimum Clearance

This section provides information to assist you in sizing your cabinet and positioning your
ArmorKinetix PIM module:

« Additional clearance is required for cables and wires or the shared-bus connection system
connected to the top of the drive.

« Additional clearance is required if other devices are installed above and/or below the drive
and have clearance requirements of their own.

« Additional clearance left and right of the drive is required when mounted adjacent to noise
sensitive equipment or clean wire ways.

«  The recommended minimum cabinet depth is 300 mm (11.81in.).

Clearance above module.

2198-PIMOT0 3 |
[ )

" EI cl Cl
(front view) . earance earance
Clearance left E mm (in.) mm (in.)
and right of the 12 2198-PIMOT0 | 40 (157) 40 (157)
driveisnot 4@ m »
required.

See the Kinetix 5700, 5500, 5300, and 5100 Servo Drives
Specifications Technical Data, publication KNX-TDOQ3, for
ArmorKinetix PIM module dimensions.

l Clearance below module.

ol el
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Distributed Servo Drive and Distributed Servo Motor Module Guidelines

The DSx module can mount in any orientation without derating. DSx module installation must
comply with all local requlations and use of equipment and installation practices that promote
safety and electromagnetic compatibility.

All DSx modules include a mounting pilot for aligning the module on a machine. Recommended
mounting screws are stainless steel, size M5. Tighten the mounting screws to 6.4 Nem (57 Ibein).

keys, and disconnected cables are dangerous if power is applied. |dentify (tag-
out) disassembled equipment and restrict access to (lock-out) the electrical
power.

Before applying power to the mator, remove the shaft key and other mechanical
couplings that could be thrown from the shaft.

2 ATTENTION: Unmounted motors, disconnected mechanical couplings, loose shaft

tension or flexing at the connector. Provide support at 3 m (10 t) intervals
throughout the cable run.

Excessive and uneven lateral force at the cable connector can result in the
connector's environmental seal opening and closing as the cable flexes.

2 ATTENTION: Verify that cables are installed and restrained to prevent uneven

80 °C (176 °F), during operation.
Outer surfaces of the DSM module can reach high temperatures, 125 °C (275 °F),
during motor operation.

Take precautions to prevent accidental contact with hot surfaces. Consider
module surface temperature when selecting motor mating connections and
cables.

Failure to observe these safety procedures could result in personal injury or
damage to equipment.

j BURN HAZARD: Outer surfaces of the DSD module can reach high temperatures,

Additionally, consider the following items:

«  Obtain the specified DSM thermal rating by mounting the module on a surface with heat
dissipation equivalent to a aluminum heatsink of the following size:

- For DSM modules of frame size 100...130: 304.8 x 304.8 x 12.7 mm (12 x 12 x 0.5 in.)
- For DSM modules of frame size 75: 254 x 254 x 6.25 mm (10 x 10 x 0.25 in.)

« Do not install the motor with DSD module or DSM module in an area with restricted airflow,
and keep other devices that produce heat away from the motor.

Accessory Module Selection These are the requirements for accessory modules.

Table 7 - Introduction to ArmorKinetix Accessory Modules

Accessory Module
Cat. No.

Accessory Module

Description

2198T-W25K-P-T

Control power T-connector

Use the shared-bus connection system to extend AC input power, 24V control power, and DC-bus power from drive-
to-drive in shared-bus multi-axis configurations.

2198-BARCON-55DC200

DC-bus link, 55 mm, 208 A

DC-bus link kits are used to extend DC-bus power from drive-to-drive in DC-bus multi-axis configurations. DC-bus
links are rated for 208 A, maximum bus-bar current.

2198-CAPMOD-2240

Capacitor Module

Use for energy storage and to extend the DC-bus voltage to another inverter cluster. Modules are zero-stacked with
servo drives and use the shared-bus connection system to extend the external DC-bus voltage in applications up to
104 A. Can parallel with itself or with anather accessory module for up to 208 A.

2198-CAPMOD-DCBUS-10

Extension Module

The extension module, paired with a capacitor module or DC-bus conditioner module, is used to extend the DC-bus
voltage to another inverter cluster in systems with >104 A current and up to 208 A.

2198-DCBUSCOND-RP312

DC-bus Conditioner Module

Decreases the voltage stress on insulation components in an inverter system with long cable lengths and used to
extend the DC-bus voltage to anaother inverter cluster. Modules are zero-stacked with servo drives and use the
shared-bus connection system to extend the external DC-bus voltage in applications up to 104 A. Can parallel with
itself or with another accessory module for applications up to 208 A.
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This example includes:
« 3 Secondary Bus groups
« 2 Drive clusters

This example includes:
« 2 Secondary Bus groups

« 1Drive cluster

On the following pages (by power supply) are system configurations showing which accessory
modules are required. The examples account for single (power supply) clusters, extended clusters,
maximum system current, the input-power ground configuration, and total motor-cable length.

DC-bus Power Supply Systems

The following system configurations illustrate the minimum number of accessory modules
required.

Figure 11 - DC-bus Power Supply Example/Extended Cluster (104 A, max)

DC-Bus Single-axis |Power Interface] ~ Capacitor Capacitor Module|  Single-axis | Dual-axis PIM
Power Supply |  Inverters Module Module Inverters | Inverters
DCB”SD ..|..i_l|'_l ﬂ DCBUSD i_lli_l i_l|_ ]
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~ <
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Figure 12 - DC-bus Power Supply Example/Multiple Capacitor Modules
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IMPORTANT  In both of these examples, the Kinetix 5700 drive system with ArmorKinetix

PIM module includes two accessory modules per cluster. Flexible bus bars
are included with only the 2198-CAPMOD-DCBUS-I0 extension module. So, if
you have two capacitor modules, two DC-bus conditioner modules, or a
capacitor module and DC-bus conditioner module mounted side by side, you
must order the 2198-KITCON-CAPM0D2240 or 2198-KITCON-DCBUSCOND
connector set separately.
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Figure 13 - Multiple DC-bus Power Supply Example/Extended Cluster (208 A, max)
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2198-P208

2198-P208

2198-P208

L

2198-PIM070
2198-Dxxx-ERSx
2198-Dxxx-ERSx
2198-CAPMOD-2240
2198-CAPMOD-DCBUS-10
2198-CAPMOD-DCBUS-10
2198-CAPMOD-2240
2198-Sxxx-ERSx
2198-Sxxx-ERSx
2198-Dxxx-ERSx
2198-Dxxx-ERSx
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This example includes:

« 2 Secondary Bus groups

« 2 Drive clusters

In-cabinet Electrical Noise

Reduction
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IMPORTANT  The systems that are shown are typical. The maximum number of inverter
modules depends on the maximum system capacitance precharge
capability of the power supply. With multiple 2198-P208 modules, there is
more precharge capability. When there are two or three DC-bus power
supplies, they must be catalog number 2198-P208.

Refer to Appendix B on page 189 for more system sizing information.

IMPORTANT  The regenerative bus supply is not compatible with the ArmorKinetix
system.

See the Kinetix 5700 Servo Drives User Manual, publication 2198-UM002, for information on best
practices that minimuze the possibility of noise-related failures as they apply specifically to
Kinetix 5700 and ArmorKinetix system installations. For more information on the concept of high-
frequency (HF) bonding, the ground plane principle, and electrical noise reduction, refer to the
System Design for Control of Electrical Noise Reference Manual, publication GMC-RMOO1.

HF Bond for Modules

Bonding is the practice of connecting metal chassis, assemblies, frames, shields, and enclosures to
reduce the effects of electromagnetic interference (EMI).

Unless specified, most paints are not conductive and act as insulators. To achieve a good bond
between the in-cabinet drive module and subpanel, surfaces need to be paint-free or plated.
Bonding metal surfaces creates a low-impedance return path for high-frequency energy.

IMPORTANT To improve the bond between the in-cabinet module and subpanel,
construct your subpanel out of zinc plated (paint-free) steel.

Improper bonding of metal surfaces blocks the direct return path and allows high-frequency
energy to travel elsewhere in the cabinet. Excessive high-frequency energy can effect the
operation of other microprocessor controlled equipment.

These illustrations show details of recommended bonding practices for painted panels, enclosures,
and mounting brackets.
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Figure 14 - Recommended Bonding Practices for Painted Panels

Stud-mounting the Subpanel
to the Enclosure Back Wall

Back Wall of
Enclosure

Subpanel
Star Washer

Welded Stud

Use a wire brush to remove paint from
threads to maximize ground connection.

Use plated panels or scrape paint on
front of panel.

Stud-mounting a Ground Bus
or Chassis to the Subpanel
Subpanel

Mounting Bracket or
Ground Bus
Welded Stud

Flat Washer Scrape Paint

Flat Washer

If the mounting bracket is coated with a
non-conductive material (anodized or
painted), scrape the material around the

Star Washer mounting hole.

Bolt-mounting a Ground Bus or Chassis to the Back-panel

Ground Bus or
Mounting Bracket

Flat Washer
Nut

Subpanel

Bolt

Tapped Hole

<>
)
S

\ Star Washer

Scrape paint on both sides of
panel and use star washers.
Star Washer

Flat Washer

If the mounting bracket is coated with a
non-conductive material (anodized or
painted), scrape the material around the
mounting hole.

Star Washer
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HF Bond for Multiple Subpanels

Bonding multiple subpanels creates a common low impedance exit path for the high-frequency
energy inside the cabinet. Subpanels that are not bonded together do not necessarily share a
common low impedance path. This difference in impedance can affect networks and other devices
that span multiple panels:

- Bond the top and bottom of each subpanel to the cabinet by using 25.4 mm (1.0 in.) by
6.35 mm (0.25 in.) wire braid. As a rule, the wider and shorter the braid is, the better the
bond.

«  Scrape the paint from around each fastener to maximize metal-to-metal contact.

Figure 15 - Multiple Subpanels and Cabinet Recommendation

Wire Braid
25.4 mm (1.0 in.) by
6.35mm (0.25in.)
Cabinet ground bus
bonded to the subpanel.
Wire Braid
25.4 mm (1.01n.) by
Paint removed 6.35mm (0.25in.)
from cabinet.
Nekas® 0 N
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Establish Noise Zones

The Kinetix 5700 DC-bus system power can be supplied by the 2198-Pxxx DC-bus power supply.

Observe these guidelines when routing cables used with the ArmorKinetix PIM module:

«  The clean zone (C) is right of the drive system and includes the digital inputs wiring and
Ethernet cable (gray wireway).

Figure 16 - Noise Zones (DC-bus power supply)

Dirty Wireway Clean Wireway
[ |
(1 [ |
D [ |
24V DC Kinetix 5700 Servo Drive System with ArmorKinetix PIM Module 1 ¢
Power Supply \ 1
AR |
Safety Cable o ﬂ' - J 1
(hardwired drives only) i
D [ |
1
Circuit © VD ‘ f ]
Protection > (
° [ |
Very Dirty Fter/AC Input g} :
Connections Segregated {T= & o |
(not in wireway) 1
50 mm 1
(1.97in.) 1
AC Line Filter '
(required for CE) 1)
[ |
[ |
U N el ¥ ]
Module 1
Status [
[ |
Contactor Enable 1
D D ]
C

Motor Cables
Route motor cables Route registration and communication
in shielded cable. signals in shielded cables.

(1) When space to the right of the module does not permit 150 mm (6.0 in.) segregation, use a grounded steel shield instead. For
examples, refer to the System Design for Control of Electrical Noise Reference Manual, publication GMC-RMOO1.

(2)  When the 2198-H2DCK feedback converter kit or 2198-K57CK-D15M universal feedback kit is used, feedback cable routes in the
clean wireway.
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Cable Categories for ArmorKinetix Systems

These tables indicate the best zone for running cables and wires. The tables also show how the use
of ferrite sleeves and shielded cable can reduce the noise effects of dirty and very-dirty wires and

cables.
Table 8 - DC-bus Power Supply
. Power sljpply Zone Method
Wire/Cabl C t
irerLanie Cat. No. onnector VeryDirty | Dity | Clean | FerriteSleeve | Shielded Cable
L1, L2, L3 (shielded cable) - X - - X
2198-P IPD
L1, 2, L3 (unshielded cable) o X - - - -
DC-/DC+ (DC bus) 2198-Pxxx DC Bus-bar only, no wiring connector.
DC+/SH (passive shunt) 2198-Pxxx RC - X - - -
CONT EN- and CONT EN+ (M1 contactor) 2198-Pxxx CED - X - - -
24V DC 2198-Pxxx CcpP - X - - -
Dedicated digital inputs 2198-Pxxx 10D - X - - -
. PORTI
Ethernet (shielded cable) 2198-Pxxx PORT? - X - X
Table 9 - PIM Modules
Zone Method
Wire/Cabl C t
refLanie onnector Very Dirty | Dirty Clean Ferrite Sleeve | Shielded Cable
DC-/DC+ (DC bus) [ Bus-bar only, no wiring connector.
24V DC CcpP - X - - -
Hybrid cable from PIM to DSx PC - X - - -
Registration input 10D - - X - X
Dedicated digital inputs (other than registration inputs) - X - - -
. PORTI
Ethernet (shielded cable) PORT2 - - X - X
Table 10 - Capacitor Module or DC-bus Conditioner Module
Zone Method
Wire/Cabl C t
refLanie onnector Very Dirty | Dirty | Clean Ferrite Sleeve Shielded Cable
DC-/DC+ (DC bus) [ Bus-bar only, no wiring connector.
DC-/DC+ M8 Stud - X - - -
24V DC CcpP - X - - -
Module status MS - X - - -
Table 11 - Extension Module
| Zone Method
Wire/Cable Connector - . n -
VeryDirty | Dity | Clean Ferrite Sleeve | Shielded Cable
DC-/DC+ (DC bus) DC Bus-bar only, no wiring connector.
DC-/DC+ M8 Stud - | x| - - | -
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Mount the ArmorKinetix System

This chapter provides installation procedures for mounting your ArmorKinetix® PIM module to the
system panel and installing DC-bus links and 24V shared-bus connector kits to the module.
Installation information is also provided for mounting the ArmorKinetix DSD and DSM modules.

This procedure assumes that you have prepared your panel and understand how to bond your
system. For installation instructions regarding equipment and accessories not included here, refer
to the instructions that came with those products.

SHOCK HAZARD: To avoid the hazard of electrical shock, perform all mounting
and wiring of the ArmorKinetix system before applying power. Once power is
applied, connector terminals can have voltage present even when not in use.

cutting, drilling, tapping, and welding with the system removed from the
enclosure. Because the system is of the open type construction, be careful to
keep metal debris from falling into it. Metal debris or other foreign matter can
become lodged in the circuitry and result in damage to the components.

2 ATTENTION: Plan the installation of your system so that you can perform all

The ArmorKinetix PIM, Kinetix® 5700 DFE module, and an optional capacitor module are mounted in
the enclosure.

Determine Mounting Order

Mount the DC-bus power supply on the far right or far left, whichever makes the best use of panel
space. See Figure 17 for an example.

IMPORTANT  The PIM module can be placed anywhere left or right from the power
supply. We recommend that you mount inverter modules according to
power rating (highest to lowest) from left to right (or right to left) starting
with the highest power rating.

Table 12 - ArmorKinetix System Single-axis Inverter Modules

Attribute 2198-PIM 2198-DSD016-ERSx 2198-DSD024-ERSX
Continuous Power

Output, nom (200V) 8O KW 18 KW 2TkW

Continuous Power

Output, nom (400V) 16.0 kW 35KW 5.5 kW
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Figure 17 - System Mounting Order Example (single DC-bus power supply)

2198-S086-ERSx 2198-D012-ERSX 2198-D006-ERSx 2198-PIM070
Single-axis Inverter Dual-axis Inverter Dual-axis Inverter Power Interface Module

\\ \ / Shared-bus Connection Systems

2198-P141 L 6) . (DC-bus and 24V DC)
DC-bus Power Supply

CY e

[slulus] oooo

il
e
Al

IMPORTANT  The maximum number of inverter modules depends on the maximum
system capacitance precharge capability of the power supplies and the
total system capacitance. When there are two or three DC-bus power
supplies, they must be catalog number 2198-P208.

Refer to Appendix B on page 189 for more system sizing information.

Figure 18 - System Mounting Order Example (multiple DC-bus power supplies)

2198-S086-ERSx 2198-D012-ERSx 2198-D006-ERSx
Single-axis Inverter Dual-axis Inverter Dual-axis Inverter

\\ l 2198-PIMOTO
2198-P208 DC-bus Power Supplies ! | Aer Interface Module

~=—= Shared-bus Connection Systems

( T R

do oS s gl e e el ®hog (00-hus and 24V D0
] ] ] L] ] ]
0ooo0 [a]a]s/n] [ OOOO | 0000 [a]s]u]w] 0000
e A
‘ B
mll” |lal|
L e
i 3 2 ¥ ]
N e

(1) The DC-bus power supplies can be left or right of the inverters.
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IMPORTANT  The maximum number of in-cabinet inverter modules depends on the
maximum system capacitance precharge capability of the power supply
and the total system capacitance.

Refer to Appendix B on page 189 for more system sizing information.

Mount Capacitor Modules

Mount the 2198-CAPMOD-2240 capacitor module on the far right or far left of any system cluster,
depending on the input power configuration. A capacitor module is required in the following
situations:

«  Required in each cluster of a multi-cluster system
« More than one capacitor module can be used in a cluster, if needed

IMPORTANT  Each additional capacitor module adds to the total system capacitance and
increased energy storage.

The 2198-CAPMOD-DCBUS-I0 extension module is always mounted next to a capacitor module or
DC-bus conditioner module and always positioned on the outside of the system cluster (either first
or last). The extension module can be paired with another accessory module and flexible bus-bars
if external DC-bus current is 2104 A up to a maximum of 208 A.

IMPORTANT  When the extension module is mounted next to another accessory module,
they must be connected by flexible bus-bars.

Figure 19 - Flexible Bus Bar Example

Gt |©
Flexible Bus-bars =1 I OiC__10 E)fternal DC-bus -
® ®© ® © Wire Lug Connections
©| [  —
DL-bus Link DC-bus Links
Connections
=&l
2198-CAPMOD-DCBUS-I0
-——— Extension Module
2198-xxxx-ERSx ‘
Inverters or -~ 2198-DCBUSCOND-RP312
2198-PIM0O70 = —— DC-bus Conditioner Module
J

IMPORTANT  In a multi-cluster system with a power supply rated =104 A, two accessory
modules connected by flexible bus-bars must be used to create a 208 A
extended cluster system.
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Zero-stack Tab and Cutout

Engaging the zero-stack tab and cutout from one drive module to another makes efficient use of
panel space, especially for high axis-count installations.

IMPORTANT  Engaging the zero-stack tab and cutout from module-to-module is
required for any input power configuration. This is done to make sure that
the DC-bus connectors are spaced properly to accept the shared-bus
connection system.

Figure 20 - Zero-stack Tab and Cutout Example

Zero-stack Tab

/ and Cutout Engaged
"N

Kinetix 5700 Drive Modules
(front view)

For ArmorKinetix system sizing examples, refer to Appendix B on page 189.

Drill-hole Patterns for In-cabinet Modules

This section provides drill-hole patterns for Kinetix 5700 drive modules that are mounted in zero-
stack (shared-bus) configurations. Properly spaced drill-holes are essential for engaging the zero-
stack tab and cutout from module-to-module so that the DC-bus connectors are spaced properly
to accept the DC-bus links.

The DC-bus power supply can be mounted on the far right, far left, or anywhere in between.
However, the far left position is preferred to accommodate the 24V shared bus.

Also available to assist you in mounting PIM modules is the 2198-K5700-MOUNTKIT system
mounting toolkit.

Use Figure 21 to calculate the left-to-right hole pattern for Kinetix 5700 drive system configurations
that include the 2198-Pxxx DC-bus power supply and PIM modules.

1. The first hole location is zero.

2. The second hole location is module width minus 55 mm (2.16 in.).
3. The next hole location is 55 mm (2.16 in.).

4, Repeat step 2 and step 3 for the remaining holes.
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Figure 21 - DC-bus Power Supply Mounting Hole Patterns

275 mm 45.0 mm See Mounting Hole Pattern Calculations
First Mounting Hol
. 'rst flounting io'e 45.0 mm See Mounting Hole Pattern Calculations
(typical) Upper and Lower
M.Ountmq Hole 30.0 mm See Mounting Hole Pattern Calculations
(all drive modules)
—>‘ r— (3 6.0 mm Typical
00.0 mm : X ; X N IV
Upper Mounting Holes E ® ® 5 ® ® E ® © 5 O 5 ) g
Module Top, reference
32.0 mm
Module Top, reference
55 mm
Wide Module
C Applies to only
2198-CAPMOD-DCBUS-IN
.176 mm 4 o | Extension Module
Lower Mounting Hole . L_ 06.0mm
100 mm 100 mm 85 mm 55 mm Typical
Wide Module Wide Module Wide Module Wide Module
Applies to 2198-P031 and 2198-P070 Power Supplies
C j 2198-D006-ERSx, 2198-D012-ERSX,
2198-D020-ERSx, and 2198-D032-ERSX, Inverters
- 2198-CAPMOD-2240 Capacitor Module
v ?"5}:“1“ fl_©J 2198-DCBUSCOND-RP312 DC-bus Conditioner Module
ower Mounting Hole 2198-PIM0O70 Power Interface Module
Applies to 2198-P141, 2198-P208 Power Supplies
2198-S086-ERSx and 2198-S130-ERSx Inverters,
420 mm H EN |— A——+h o ] and 2198-D057-ERSx Inverters
Lower Mounting Hole e J | I
Applies to only 2198T-W25K-ER
465 mm & o iTRAK Power Supply

Lower Mounting Hole

\_fh—) >
Applies to only 2198-S160-ERSx

Single-axis Inverter

IMPORTANT Hole spacing is measured in millimeters and not converted to inches to
avoid errors due to rounding.
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Drill-hole Patterns by Using the System Mounting Toolkit

The mounting bar must be mounted horizontally on the system panel. The drill-hole quide inserts
behind the mounting bar and slides left and right. Holes and slots in the drill-hole guide let you
establish the location of each ArmorKinetix PIM module.

Figure 22 - Mounting Bar

Drill-hole Guide Dimensions are in mm (in.)

Mé thread-forming fasteners,

17 Nem (15 Ibein) - » Mounting Bar
3x04.50 (0.18) l l / .

10(039) 432 (1.70) Ref
N + +] ]

2%10(039) ! 2x190 (7.48) ———= 400 (15.75) Q

For step-by-step instructions on how to use the system mounting toolkit, see the Kinetix 5700
System Mounting Toolkit Installation Instructions, publication 2198-IN012.

Mount the In-cabinet Modules

This procedure assumes that you have prepared your panel and understand how to bond your
system. For installation instructions regarding Kinetix 5700 units, see publication 2198-UM002. For
other equipment and accessories, refer to the instructions that came with those products.

Follow these steps to mount your ArmorKinetix PIM modules to the panel.
1. Lay out the hole pattern for each module in the enclosure.
See Establish Noise Zones on page 37 for panel layout recommendations.

IMPORTANT To improve the bond between the drive modules and subpanel,
construct your subpanel out of zinc plated (paint-free) steel.

2. Drill holes in the panel for mounting your drive system.
Refer to Drill-hole Patterns for In-cabinet Modules beginning on page 42.
3. Loosely attach the mounting hardware to the panel.

The recommended mounting hardware is M5 (#10-32) steel bolts. Observe bonding
techniques as described in HF Bond for Modules on page 34.

4. Attach the DC-bus supply (or supplies) or the regenerative bus supply to the cabinet panel.

s ~ Kinetix5700 Drve System
[

with ArmorKinetix PIM.

Top Screws
(bottom screws not shown)

Zero-stack Tab
and Cutout Engaged
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5.  Attach additional drive modules to the right or left of the previous module by using the same
method, but also making sure that the zero-stack tabs and cutouts are engaged.

Zero-stack mounting is required for all configurations. See the Zero-stack Tab and Cutout
Example on page 42.

6. Tighten all mounting fasteners.
Apply 4.0 Nem (35.4 Ibein) maximum torque to each fastener.

Install Shared-bus The shared-bus connection system is used to extend the DC-bus power and 24V control power
Connection Systems from one drive module to another.

IMPORTANT  The zero-stack tab and cutout must be engaged between adjacent drive
modules for the shared-bus connection system to fit properly.

DC-bus Connection System

The DC-bus connection system is required and comprised of these two components:

o DC-bus links that are inserted between drive modules to extend the DC-bus from one drive
module to another.

IMPORTANT  DC-bus links are included with inverter and accessory modules, so
when two or three 2198-P208 DC-bus power supplies are connected
in parallel, order extra 2198-BARCON-85DC200 DC-bus links.

«  DC-bus end-caps that are inserted into the first and last drive modules to cover the exposed
OC-bus connector on both ends of the bus.

Figure 23 - DC-bus Connector Example

DC-bus Link, 85 mm

DC-bus Link, 100 mm \
g » =]

Nliign the DC-bus link
lower pivots with the latches
and push downward until
they latch.

(seated)

Zero-stack Tab

and Cutout Engaged —— Upper Pivot

Kinetix 5700 Drive System |f

DC-bus power supply is mounted
leftmost followed by drive with
largest amp rating.

DC Link Latched

poBd PIM Module, 55 mm

@ - @ Single Axis Inverter, 85 mm

S P i Single Axis Inverter, 100 mm
Cing-=

QRS RN

DC-bus Power Supply |

(1) DC-bus links latch on both sides when inserted into the DC-bus connectors. To remave the DC-bus link, depress both sets of upper
pivots to unlatch the lower pivots and hold the DC-bus link firmly while pulling upward.

24V Input Power Connection System

The optional 24V input power connection system always feeds 24V DC from left to right and is
comprised of three components:
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«  The 24V input wiring connector that plugs into the DC-bus power supply or first module
supplied by the 24V external power receives 24V DC input wiring.

« 24V DC T-connectors that plug into the drive modules downstream from the power supply
or first module supplied by the 24V external power where the 24V control power is shared.

«  Bus bars that connect between drive modules to extend the 24V control power from one
drive module to another.

Multiple 24V shared-bus input wiring connectors can be used in a high axis-count system. If the
40 A shared-bus current rating is exceeded, you can add another connector at any point in the
cluster. PIM modules use the 2198-TCON-24VDCIN36 input wiring connector and accept up to

10 mm? (6 AWG) wire. The CP connectors that are included with each module acceptup to 10 mm2

(12 AWG) or 6 mm? (10 AWG), so the shared-bus input wiring connectors can provide the means to
use larger gauge conductors for reduced voltage drop on long wire runs.

Figure 24 - 24V Connector Example

24V Input Wiring

Zero-stack Tab
and Cutout Engaged
24V Input Wiring
Connector

Kinetix 5700 Drive System

DC-bus power supply is mounted
leftmost followed by drive with
largest amp rating.

The three 24V input power components must assemble from left to right across the drive system.
1. Attach wiring to 24V input wiring connector.

2. Insert input wiring connector and T-connectors into the appropriate drive module
connectors.

3. Insert bus-bars to connect between wiring connector and T-connectors.

IMPORTANT  The input wiring connector can be inserted into any drive module (mid-
stream in the drive system) to begin a new 24V control bus when the
maximum current value is reached. However, the input connector must
always extend the 24V DC-bus from left to right.

IMPORTANT  Mount the 24V power supply as close to the drive system as possible to
minimize voltage drop on the 24V input power wiring.

If the maximum current rating exceeds 40 A, the configurations requires more than one 24V input
wiring connector:

In this example, one 24V connection system spans (left to right) across the PIM module and dual-

axis inverters only. In the other 24V input connection system, the 2198-S312-P-T control power T-
connector and bus-bar connects the bus supply and single-axis inverter only.

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023



Chapter 3 Mount the ArmorKinetix System

Figure 25 - Multiple 24V Input Wiring Connector Example
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ArmorKinetix System Servo Drive System

(front view)

On-machine Modules

ATTENTION: Do not attempt to open or modify the ArmorKinetix DSx module. This
manual describes modifications that you can perform in the field. Do not attempt
other changes. Only a qualified Allen-Bradley® employee can service a DSx

module.
Failure to observe these safety procedures could result in personal injury or

damage to equipment.

ATTENTION: Damage can occur to the bearings and the feedback device if a
sharp impact is applied to the shaft during installation of couplings and pulleys, or
to remove the shaft key. Damage to the feedback device can also result from
applying leverage from the faceplate to remove devices mounted on the shaft.
Do not strike the shaft, key, couplings, or pulleys with tools during installation or
removal. Use a wheel puller to apply pressure from the user end of the shaft to
remove any friction fit or stuck device from the shaft.

Failure to observe these safety procedures could result in damage to the DSx
module.

A\

ATTENTION: Unmounted DSx modules, disconnected mechanical couplings, loose
shaft keys, and disconnected cables are dangerous, if power is applied.
Disassembled equipment should be appropriately identified (tagged-out) and
access to electrical power restricted (locked-out).

Before applying power, remove the shaft key and other mechanical couplings that
could be thrown from the shaft.

Failure to observe these safety procedures could result in personal injury or
damage to equipment.

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023



Chapter 3

Mount the ArmorKinetix System

48

Preferred fasteners are stainless steel. The installation must comply with all local regulations. The
installer also must use equipment and installation practices that promote electromagnetic
compatibility and safety.

Precautions for Mounting ArmorKinetix DSD and DSM Modules

disconnected while power is applied to the DSx module. Before working on the
system, disconnect power and wait the full time interval indicated on the PIM
module warning label or verify the DC bus voltage at the PIM module measures
less than 60V DC.

Failure to observe this precaution could result in severe bodily injury or loss of
life, and damage to the product will occur.

2 ATTENTION: Arcing or unexpected motion can occur if cables are connected or

installation or removal.

Damage can occur to the motor bearings and the feedback device if you apply a
sharp impact to the shaft during installation of couplings and pulleys, or a shaft

key.

Failure to observe these safety procedures could result in damage to the motor

and its components.

2 ATTENTION: Do not strike the shaft, couplings, or pulleys with tools during

DSx modules are designed for connection to a PIM module that controls the
application of power.

Failure to observe these safety precautions could result in damage to the motor
and equipment.

2 ATTENTION: The DSx module is not for direct connection to an AC power line.

Drill Hole Patterns for ArmorKinetix DSD Modules

This diagram shows the location of the mounting holes on the DSD module and the connector space
allowance.

IMPORTANT  The mounting template is not to scale. Dimensions are in mm (in.).
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Hybrid Connector Space
Allowance

DSD Motor Connector and
Feedback Connection Space
Allowance

'

Figure 26 - DSD Mounting Template
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SN N T DSD Module
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Mount the DSD Module

ArmorKinetix DSD module installation must comply with all local regulations and use of equipment
and installation practices that promote safety and electromagnetic compatibility:

« Al DSD modules include a mounting pilot holes for aligning the module on a machine.

«  Recommended mounting screws are stainless steel, size Mb.
Tighten the mounting screws to 6.4 Nem (57 bein).

O Mount the DSD module on any surface and in any orientation.

ATTENTION: Unmounted motors, disconnected mechanical couplings, loose shaft
keys, and disconnected cables are dangerous if power is applied. |dentify (tag-
out) disassembled equipment and restrict access to (lock-out) the electrical
power.

Before applying power to the motor, remove the shaft key and other mechanical
couplings that could be thrown from the shaft.

tension or flexing at the connector. Provide support at 3 m (10 ft) intervals
throughout the cable run.

Excessive and uneven lateral force at the cable connector can result in the
connector's environmental seal opening and closing as the cable flexes.

ATTENTION: Connectors are designed to be rotated into a fixed position during
motor installation, and remain in that position without further adjustment. Strictly
limit the applied forces and the number of times the connector is rotated to make
sure that connectors meet the specified IP ratings.

Apply force only to the connector and cable plug. Do not apply force to the cable
extending from the cable plug. No tools, for example pliers or vise-grips, should
be used to assist with the rotation of the connector.

Failure to observe safety precautions could result in damage to the DSD module
and its components.

2 ATTENTION: Verify that cables are installed and restrained to prevent uneven

1. Position the DSD module on the machine in any position.
2. Properly mount and align the DSD module using stainless steel bolts.
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Drill Hole Patterns for ArmorKinetix DSM Modules

This diagram shows the location and size of the mounting holes on the DSM module.

Figure 27 - DSM Dimensions, 75 mm Frame Size

i e Q S Diameter Holes on
* H M Diameter Bolt Circle

0y

Pilot Diameter Tolerances
75 mm Frame:
(759993...60.012
(2.3619...2.3627)

w

L-LB L

Table 13 - DSM Dimensions Table, 75 mm Frame Size

Cat. No. L mm (in.) LBmm(in.) | L-LBmm(in.) | Hmm(in.) | Wmm(in.) | Dmm(in.) | Mmm(in.) | Smm (in.)
2198-DSMxxx-ERSx-x0751 without brake 244.8 (9.64) 2218 (8.73)
2198-DSMxxx-ERSx-x0751 with brake 275.4 (10.84) 2524 (994)

2198-DSMxxx-ERSx-x0752 without brake |  269.8 (10.62) 246.8 (972)
2198-DSMxxx-ERSx-x0752 with brake 300.4 (11.83) 2774(1092)
2198-DSMxxx-ERSx-x0753 without brake 294.8 (11.61) 271.8 (10.70)
2198-DSMxxx-ERSx-x0753 with brake 325.4 (12.81) 302.4 (1197)

23.0(091) 1219(480) | 785(313) 10(043) | 75.0(2953) | 595(0.23)

Figure 28 - DSM Dimensions, 100 mm Frame Size
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Table 14 - DSM Dimensions Table, 100 mm Frame Size
. . L-LB mm . . . . .
STACK SIZE L mm (in.) LB mm (in.) (in.) Hmm(in.) | Wmm(in.) | Dmm(in.) | Mmm(in.) | Smm (in.)
2198-DSMxxx-ERSx-x1001 without brake 269.7 (10.62) 2297 (9.04)
2198-DSMxxx-ERSx-x1001 with brake 304.2 (1198) 264.2 (10.40)
2198-DSMxxx-ERSx-x1002 without brake 2951(1.62) 255.1(10.04) 100.0
40.0 (157 126.4 (498 89.4 (3.52 16.0 (0.63 . 72(0.28
2198-DSMxxx-ERSx-x1002 with brake 3296(1298) | 2836(140) 0% kel e 081 gem 02
2198-DSMxxx-ERSx-x1003 without brake 320.5(12.62) 280.5 (11.04)
2198-DSMxxx-ERSx-x1003 with brake 355.0 (13.98) 3165.0 (12.40)
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Figure 29 - DSM Dimensions, 115 mm Frame Size

i
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L
Table 15 - DSM Dimensions Table, 115 mm Frame Size
STACK SIZE L mm (in.) LBmm (in.) |L-LBmm(in.)| Hmm(n) | Wmm(in.) | Dmm(n.) | Mmm(n.) | Smm (in.)
2198-DSMxxx-ERSx-x1152 without brake 2915 (11.48) 2515 (990)
2198-DSMxxx-ERSx-x1152 with brak 340.0 (13.39 300.0 (11.81
YO TN Wit Drere (13:39) M8) | ooasn | mieso) | s3Gen | wowms) 150 1 102(040)
2198-DSMxor-ERSXT153 without brake | 3169(1248) | 2769 (10.90) (4.528)
2198-DSMxxx-ERSx-x1153 with brake 365.4 (14.39) 3254 (12.81)
Figure 30 - DSM Dimensions, 130 mm Frame Size
— _:{;fq\ R % S Diameter Holes on
. M Diameter Bolt Circle
H = '
) | Y
Cwomav i
= Pilot Diameter Tolerances ’
I L VPL-A/B130xx Motors:
] u £ 109991..110.013
L-LB LB (4.3303..4.3312)
L
Table 16 - DSM Dimensions Table, 130 mm Frame Size
STACK SIZE L mm (in.) LBmm(in) |L-LBmm(in)| Hmm(in) | Wmm(in.) | Dmm(in.) | Mmm{(in.) | S mm (in.)
2198-DSMxxx-ERSx-x1303 without brake 330.2 (13.00) 280.2 (11.03)
2198-DSMxxx-ERSx-x1303 with brake 378.7 (1491) 328.7(12.94)
2198-DSMxxx-ERSx-x1304 without brak 355.6 (14.00 305.6 (12.03
OPEROXC ) WETOLT rake 00) 0209 | eoongn | 31609 | m70se | wo0% | B0 | 1020040
2198-DSMxxx-ERSX~X1304 with brake 4041 (15.91) 3541 (13.94) (5.118)
2198-DSMxxx-ERSx-x1306 without brake 406.4 (16.00) 356.4 (14.03)
2198-DSMxxx-ERSx-x1306 with brake 4549 (1791) 4049 (1594)

52
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Mount the DSM Module

Motor installation must comply with all local regulations and use of equipment and installation
practices that promote safety and electromagnetic compatibility:

« Al DSM modules include a mounting pilot for aligning the DSM module on a machine.
« Preferred fasteners are stainless steel.

loose shaft keys, and disconnected cables are dangerous if power is applied.
Identify (tag-out) disassembled equipment and restrict access to (lock-out) the
electrical power.

Before applying power to the DSM modules, remave the shaft key and other
mechanical couplings that could be thrown from the shaft.

2 ATTENTION: Unmounted DSM modules, disconnected mechanical couplings,

tension or flexing at the connector. Provide support at 3 m (10 ft) intervals
throughout the cable run.

Excessive and uneven lateral force at the cable connector can result in the
connector environmental seal opening and closing as the cable flexes.

2 ATTENTION: Verify that cables are installed and restrained to prevent uneven

Change Connector Orientation

DSM modules use a connector style that integrates the power, and feedback signals within a single
connector. You can rotate the connector 325°. The rotatable connector housing lets you move the
connector into a position that best protects the connection from environmental contaminates and
provides easy access.

motor installation, and remain in that position without further adjustment. Strictly
limit the applied forces and the number of times the connector is rotated to make
sure that connectors meet the International Protection (IP) rating as outlined in
the Kinetix 5700, 5500, 5300, and 5100 Servo Drives Specifications Technical Data,
publication KNX-TD0O3.

2 ATTENTION: Connectors are designed to be rotated into a fixed position during

and do not use tools, such as pliers or vise-grips, to rotate the connector. Use

ATTENTION: Excessive force can damage the connector. Do not pull on the cable
A your hands to rotate the connector.

1. Mount and fully seat a mating cable on the DSM module connector.
This provides a larger area to grasp and extends the leverage force.

2. Grasp the mated connector and cable plug with your hands and slowly rotate the DSM
module connector into the new position.

3. Remove the cable plug after the connector is aligned.
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Install the DSM

device if sharp impact is applied to the shaft during installation of couplings and
pulleys. Damage to the feedback device can result from applying leverage to the
DSM module mounting face when removing devices mounted on the shaft.

Do not strike the shaft, couplings, or pulleys with tools during installation or
removal. Use a wheel puller, to apply pressure from the user end of the shaft,
when attempting to remove any device from the shaft.

2 ATTENTION: Damage can occur to the DSM module bearings and the feedback

Leave enough space around the DSM module so it can dissipate heat and stay within its
specified operating temperature range.

Determine the radial and axial shaft load limitations of your DSM module.

See Load Force Ratings in the Kinetix 5700, 5500, 5300, and 5100 Servo Drives
Specifications Technical Data, publication KNX-TDOOS.

Install the DSM module with the connector positioned in your preferred orientation.
Mount and align the DSM module.

Attach the cable.

a. Carefully align the cable connector with the DSM module connector.

The flat surface on the top of the motor connector and the flat surfaces on the cable
connector must align for the cable connector to mate with the DSM module connector.

5, When there is no hybrid cable or no connection to Studio 5000 Logix Designer

W)  application available, DSM modules with a brake may require the release of the
brake prior to rotating the shaft so the DSM module aligns with the machine
mounts. See DSM Brake Override Input Specifications on page 64 for more
information.

tightened.

Do not use tools, or apply excessive force, when mating the cable to the
motor connector. If the connectors do not go together with light hand
force, realign and try again.

2 ATTENTION: Keyed connectors must be properly aligned and hand-

b. Hand-tighten the knurled collar one-quarter turn to fully seat the cable connector.
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Connectors and Indicators
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ArmorKinetix PIM, Front View

ArmorKinetix Modules Connector Data and

Feature Descriptions

This chapter illustrates connectors and indicators for the Armorkinetix® system components (PIM,
DSD, and DSM modules), including the DC-bus power supply, and accessory modules. Also included
in this chapter are connector pinouts and descriptions for ArmorKinetix system modules.

Use these illustrations to identify the connectors and indicators for the ArmorKinetix modules.

Figure 31- ArmorKinetix Power Interface Module (PIM) Features and Indicators

==n—n=

==

&=
g

ArmorKinetix PIM, Top View

Iltem |Description Item |Description
1 Digital inputs connector 8 Navigation pushbuttons
2 Ethernet (PORTI) RJ45 connector 9 Link speed status indicators
3 Ethernet (PORT2) RJ45 connector 10 |Link/Activity status indicators
4 Zero-stack mounting tab/cutout 1 Hybrid Cable Power Connector
5 Module status indicator 12 Ground terminal
6 Network status indicator 13 |DC bus (DC) connector
7 LCD display 14 |24V control input power (CP) connector
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Figure 32 - ArmorKinetix Distributed Servo Drive Module (DSD) Features and Indicators

Iltem |Description Item |Description
1 Motor power and feedback connector 1 MOD - module status indicator
2 Hybrid cable input connector 8 Axis status indicator
3 IP Address rotary switches 9 Network status indicator
4 Digital Input connector 10 Link 2 status indicator
5 Hybrid cable output connector 1 Link 1 status indicator
6 Motor feedback connector

Figure 33 - ArmorKinetix Distributed Serve Motor Module (DSM) Features and Indicators

Item |Description Iltem |Description
1 Hybrid cable input connector 6 Axis status indicator
2 IP Address rotary switches 7 Network status indicator
3 Digital Input Connector 8 Link 2 status indicator
4 Hybrid cable output connector 9 Link 1 status indicator
5 MOD - module status indicator

56
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Connectors Signal
Descriptions (PIM)

neen
BIOCT
neen

Pin Orientation for 10-pin Digital
Inputs (I0D) Connector

Use these descriptions to identify the connectors and indicators for the ArmorKinetix PIM modules.

24V DC Control Power Input Connector

The ArmorKinetix system requires 24V DC (21.6...26.4V) input power for control circuitry.

IMPORTANT  SELV or PELV rated power supplies must be used.

The National Electrical Code and local electrical codes take precedence
over the values and methods provided. Implementation of these codes is
the responsibility of the machine builder.

Table 17 - Control Power Current Specifications

Attribute Value
Control power DC input voltage 24V DC +10%
Control power DC input current 12 A max
Max Control power inrush current 132 Amax @
Control power DC output voltage to DSM/DSD 5gy @)
Control power DC output current to DSM/DSD 4 A max
Control Power Output Short-circuit protection Yes

(1) Values are with no capacitor modules. For Inrush current with capacitor modules, see PIM
Module 24V DC Power Supply Current Demand (Inrush), Table 74.

(2) The PIM module output is always 58V. At the end of 140 m (459 ft) of cable, output voltage is
40V.

DC Bus Connector

The 2198-Pxxx DC-bus power supply RC connector wires to an external passive shunt when the
internal shunt capacity is exceeded.

Table 18 - DC Bus Power Connector

DC Pin Description Signal Module
DC- « DC-bus power supply
Bus bar DC bus connections + Inverters
DC+ » Accessory modules
« iTRAK® power supply

Digital Inputs Connector Pinouts

The ArmorKinetix PIM module has four configurable digital inputs and four configurable functions to
choose from in the Studio 5000 Logix Designer® application.

Table 19 - PIM Module Digital Input Pinouts

Pin Description Signal
1 24V current sinking fast input No. 1 IN1

2 1/0 common for customer-supplied 24V supply COM
3 24V current sinking fast input No. 2 IN2
4 1/0 common for customer-supplied 24V supply COM
5 Chassis ground SHLD
6 24V current sinking fast input No. 3 IN3

1 1/0 common for customer-supplied 24V supply COM
8 24V current sinking fast input No. & IN&
9 1/0 common for customer-supplied 24V supply COM
10 Chassis ground SHLD
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Table 20 - Configurable Functions

Default Configuration Description
Digital inputl = Unassigned Unassn;ne(.i
Digital input2 = Unassigned Bus Capacitor 0K
g!q!ia: !“Pug = H"asslgneg Shunt Thermal Switch OK
'gralinputy=Snassigne Bus Conditioner 0K
Ethernet Connector
The PORT1 and PORT2 (RJ45) Ethernet connectors provide communication with the Logix 5000®
controller.
Pin Description Signal Module
1 Transmit+ TD+
2 Transmit- 1D-
3 Receive+ RD+ 1 8
4 Reserved - Power Interface Module HHHHHHHH
5 Reserved -
6 Receive- RD-
7 Reserved -
8 Reserved -

Hybrid Cable Power Connector

Pin Description Signal Module
1 DC+ DC+
2 Ground GND 0o |
« Power Interface Module <R
12
3 OC- 0C- L5
0o
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Connector Signal
Descriptions (DSD and DSM)

Hybrid Connector (PIM to DSD or DSM)

Use these descriptions to identify the connectors for the ArmorKinetix DSx modules.

PIM Module End

DSx Module Input

DC Bus
Connector

RJ4H
Connector

PE
Pin | Signal Name Pin | Signal Name
- Ethernet 1 A Ethernet 1
- Ethernet 2 B Ethernet 2
- Ethernet 3 C Ethernet 3
- Ethernet 4 D Ethernet 4
- Ethernet 5 E Ethernet b
- Ethernet 6 i Comectr F Ethernet 6
- Ethernet 7 6 Ethernet 7
- Ethernet 8 H Ethernet 8
- Not populated 9 Not populated
- Not populated 10 Not populated
1 DC + 2 DC +
2 Ground DC Bus Connector PE Ground
3 DC- 1 DC-
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DSx Hybrid Connector (DSx to or from DSx)

Hybrid

Cable Input

Input Connector Device End

Output Connector Cable Side

Hybrid Cable
Output
Pin Signal Name Signal Name
A Ethernet 1 Ethernet 1
B Ethernet 2 Ethernet 2
C Ethernet 3 Ethernet 3
D Ethernet 4 Ethernet 4
E Ethernet b Ethernet b
F Ethernet 6 Ethernet 6
6 Ethernet 7 Ethernet 7
H Ethernet 8 Ethernet 8
| Brake 24V Not populated
J Brake return Not populated
1 DC- DC-
PE Ground Ground
2 DC + DC+
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DSD Module to Motor Connectors (motor power/feedback and feedback

connectors)
DSD to Motor Power/Feedback DSD Motor Feedback Connector
DSD to Motor
Pow@ack
Feedback

Pin Signal Name Pin | Pin Signal Name

1 Ground T |SIN+

2 U 2 |SIN-

3 v 3 | CoS+

4 w 4 | CoS-

7 DSL + 5 | DATA+

8 DSL - 6 | DATA-

9 Brake + 7 | Reserved

10 Brake - 8 | Reserved
9 | EPWRSY
10 | ECOM(N/C)
1 | EPWRYV
12 | ECOM
B | TS+
14 | TS-(N/C)
B |8
16 |S2
7 |S3
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Digital Input Connector

Digital Input Digital input Connector

Pin Signal Name
1 INT
2 IN2
3 24V COM
4
5

IN3
IN 4

Control Signal Specifications This section provides a description of the digital inputs, Ethernet communication, power and relay
specifications, encoder feedback specifications, and safe torque-off features.

Digital Input Functions

Digital inputs are available for the machine interface on the on the PIM module (Digital Inputs
Connector Pinouts on page 57) and on the DSx module (Digital Input Connector on page 62). There
are four possible input functions for the PIM module and nine possible input functions for the DSx
module. Digital inputs require a 24V DC @ 15 mA supply. These are sinking inputs that require a
sourcing device. A common connection is provided on the digital input connector for each of the
digital inputs.

IMPORTANT  To improve registration input EMC performance, refer to the System Design
for Control of Electrical Noise Reference Manual, publication GMC-RMOO.
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Table 21 - Understand Digital Input Functions

Functions Description 2198-PIM | 2198-DSx-ERSX
Unassigned Unassigned X X
Enable A 24V DC input is applied to this terminal as a condition to enable each module. - X
Home An active state indicates to a homing sequence that the referencing sensor has been seen. Typically, a transition of this _ X
signal is used to establish a reference pasition for the machine axis.
Registration 1 An inactive-to-active transition (also known as a positive transition) or active-to-inactive transition (also known as a -
Registration 2 negative transition) is used to latch position values for use in registration moves. -
Positive Overtravel

Negative Overtravel The positive/negative limit switch (normally closed contact) inputs for each axis require 24V DC (nominal). - X

When the 2198-R014, 2198-R031, or 2198-R127 external shunt resistor is wired to the DC-bus power supply, this input must
be configured in the Studio 5000 Logix Designer application to monitor the status of the external shunt module thermal
Shunt Thermal switch and assigned to Shunt thermal switch OK. This function does not apply to the 2198-R004 shunt resistor. You can X
Switch 0K also use this input to monitor the status of an active shunt module in DC-bus power supply systems that are connected
via the capacitor module or extension module, or in regenerative bus supply systems that are connected via the RC
connector or an accessory module.

You can configure this input in the Studio 5000 Logix Designer application and wire the module status (MS) output from
Bus Capacitor OK the 2198-CAPMOD-2240 capacitor module to indicate to the DC-bus power supply, regenerative bus supply, or inverters X X
that a major fault is present on the capacitor module.

You can configure this input in the Studio 5000 Logix Designer application and wire the module status (MS) output from
Bus Conditioner 0K the 2198-DCBUSCOND-RP312 DC-bus conditioner module to indicate to the DC-bus power supply, regenerative bus supply, X X
or inverters that a major fault is present on the DC-bus conditioner module.

(1) The function is always inactive unless assigned to a digital input in the Studio 5000 Logix Designer application. To configure your DC-bus power supply digital input for Shunt Thermal Switch OK or
Bus capacitor OK, see Configure the Kinetix 5700 Drive Modules in the Kinetix 5700 Servo Drives UserManual, publication 2198-UM002.

Table 22 - Digital Input Specifications

Attribute Value 2198-PIM | 2198-DSx-ERSx
Digital input type Optically isolated, active high, single-ended, current sinking (EN 61131-2 Type 1) X X
Input current (with 24V applied) 12 mA, typical X X
On-state input voltage 15...30V @ 15 mA, max X X
Off-state input voltage -1.0..5.0V X X
Pulse reject filtering (applies to registration function only)  |12.0 ps - X
/Fl,glefegeigcsl{létt%ré??rfgﬁf [leTthSt?ofrzgeIEl)ome for example. 20 ms, nom X X
Propagation delay (registration functions, inverters only) 0 (delay compensated) - X
Registration accuracy (inverters only) 3 s - X
Registration repeatability (inverters only) 700 ns - X
mlnﬁowed registration invalid-to-valid event delay (inverters 125 pis, min _ X

Figure 34 - Digital Input Circuitry
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Ethernet Communication Specifications

The PORT1 and PORT2 (RJ45) Ethernet connectors on the PIM provide communication with the DSx

module and the Logix 5000 controller.

Attribute PIM Value DSx Value
Communication 10BASE-TX Full Duplex, 100BASE-TX Half/Full Duplex U 100/1000BASE-TX Half/Full Duplex
Cyclic update period @ 1.0 ms, min 1.0 ms, min

Embedded switch features

Three-port, cut-through, time correction on IEEE-1588 packets,
limited filtering, quality of service with four priority levels

Three-port, cut-through, time correction on IEEE-1588 packets,
limited filtering, quality of service with four priority levels

Auto MDI/MDIX crossover detection/correction

Yes

Yes

Port-to-port time synchronization variation

100 ns, max

100 ns, max

Cabling

« CATSE or CATS, Shielded, 50 m (164 ft) max when not using
hybrid cable

« CATSE or CATS, Shielded, 30 m (38 ft) max when not using
hybrid cable

(1) 10 MB half duplex not support for the PIM module.

(2) With CIP Security™ enabled on the 2198-Pxxx DC-bus power supply, the cyclic update period cannot be faster than 4.0 ms.

64

DSM Brake Override Input Specifications

When there is no hybrid cable or no connection to Studio 5000 Logix Designer application available,
DSM modules with a brake may require the release of the brake prior to rotating the shaft so the
DSM module aligns with the machine mounts. The brake override connection is made on two
dedicated pins of the hybrid input connector. The hybrid cable has no connection on those pins.

The brake override may only be activated when the hybrid input cable is not connected. A brake

override is attached at the location where the hybrid input cable would normally be attached and
an external 24V power supply can be connected to these pins on the hybrid connector to release
the motor parking brake.

Figure 35 - Input Hybrid Cable - Brake Connection

Polarity of the two pins is nat important, the brake override works regardless of the

@ ) h
' connection.

&

Two connections are required for the motor/brake override input power. Connections are rated for
+24V and current as shown in the following table. An active signal releases the motor brake.

Table 23 - Brake Specification

Specification Value

Nominal brake voltage 24VDC
Minimum voltage 21.6v DC
Maximum voltage 27.6VDC
Maximum brake current 450 mA

The brake option is a spring-set holding brake that releases when voltage is applied to the brake
coil in the motor.
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Feedback Specifications

DSM Brake Input Specifications

For a detailed information on vertical loads and how the servo motor holding-brake option can be
used to help keep a load from falling, see the Vertical Load and Holding Brake Management
Application Technique, publication MOTION-ATO03.

Control of the solid-state relay to release the motor brake is configurable in the Studio 5000 Logix
Designer application (refer to Configure SPM Motor Closed-loop Control Axis Properties on page 112).
An active signal releases the motor brake. Turn-on and turn-off delays are specified by the
MechanicalBrakeEngageDelay and MechanicalBrakeReleaseDelay settings.

IMPORTANT Holding brakes that are available on Allen-Bradley® rotary motors are
designed to hold a motor shaft at O rpm for up to the rated brake-holding
torque, not to stop the rotation of the motor shaft, or be used as a safety
device.

You must command the servo drive to 0 rpm and engage the brake only
after verifying that the motor shaft is at 0 rpm.

These steps provide one method you can use to control a brake.

1. Connect the hybrid cable according to the appropriate interconnect diagram in Appendix A
beginning on page 169.

2. Enter the MechanicalBrakeEngageDelay and Mechanical BrakeReleaseDelay times in the
Studio 5000 Logix Designer application.

Refer to Axis Properties>Parameter List. The delay times must be from the appropriate
motor family brake specifications table in the Kinetix Rotary Motion Specifications Technical
Data, publication KNX-TDOO.

3. Use the drive stop-action default setting (Current Decel & Disable).

Refer to Axis Properties>Actions>Stop Action in the Studio 5000 Logix Designer application.
4. Use the motion instruction Motion Axis Stop (MAS) to decelerate the servo motor to O rpm.
5. Use the motion instruction Motion Servo Off (MSF) to engage the brake and disable drive.

The ArmorkKinetix DSD module accepts motor feedback signals from Hiperface digital-servo-link
(DSL) encoders on the motor/power feedback (M23 type) connector and Hiperface, and incremental
encoders on the motor feedback (M17 type) connector.

IMPORTANT  Auto-configuration in the Studio 5000 Logix Designer application of
intelligent absolute, high-resolution encoders, and incremental encoders is
possible with only Allen-Bradley motors.

The motor power/feedback and motor feedback connectors can be used in the following
applications:

»  Motor feedback
« Auxiliary feedback-only axis
+  Dual-loop control applications

Encoder Feedback Supported on the DSD Module Motor Power/
Feedback Connector

The ArmorKinetix system supports Kinetix VPL, VPF, VPH, and VPS servo motors with Hiperface
digital-servo-link (DSL) encoders by using the 2090-CSBM1P7-14AFxx motor power/feedback cable
connected to the motor power/feedback (M23 type) connector on the DSD module.

Other Allen-Bradley motors and actuators with Hiperface single-turn or multi-turn high-resolution
absolute encoders are also accepted, but you must connect to the motor feedback (M17 type)
connector on the DSD module.
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Chapter 4

ArmorKinetix Modules Connector Data and Feature Descriptions

Encoder Feedback Supported on the DSD Module Motor Feedback

Connector

The ArmorKinetix system also supports multiple types of feedback devices by using the 17-pin
motor feedback connector on the DSD module and sharing connector pins in many cases.

Table 24 - Motor Feedback (M17 Connector) General Specifications - ArmorKinetix DSD Module

Attribute

Motor and Auxiliary Feedback

Feedback device support

« Hiperface Sine/Cosine
« Generic TTL Incremental
« Generic Sine/Cosine Incremental

Power supply voltage (MTR_EPWR5V) 5.27..550v @
Power supply current (MTR_EPWR5V) 300 mA, max
Power supply voltage (MTR_EPWRV) 8.30..990v @
Power supply current (MTR_EPWRV) 150 mA, max

Thermostat

« Single-ended, under 500 (1 = no fault
« Single-ended, over 10 k(] = fault

(1) These could be with or without HALL effects (UYW).
(2) These motor feedback voltage and current ratings are per axis.

Table 25 - Feedback General Specifications - ArmorKinetix DSM Module

Attribute

Motor Feedback

Feedback device support

- Hiperface digital-servo-link (DSL)

Table 26 - Motor Feedback Signals by Device Type

Pin ?E%I?:gll(“gom?;tor Wire Hiperface SIN/COS Generic TTL Incremental ﬁ;"rzr':feﬁ't';flcos'"e
ype)

T [SIN+ Black MTR_SIN MTR_AM MTR_SIN

2 |SIN- White/Black MTR_SIN- MTR_AM- MTR_SIN-

3 |cos+ Red MTR_COS+ MTR_BM-+ MTR_COS+

4 [cos- White/Red MTR_COS- MTR_BM- MTR_COS-

5 |DATA+ Green MTR_DATA+ MTR_IM+ MTR_IM+

6  |DATA- White/Green MTR_DATA- MTR_IM- MTR_IM-

7 CLK+ Brown Reserved - -

8 CLK- White/Brown Reserved - -

9 |EPWRsV Gray MTR_EPWR5Y O MTR_EPWR5Y O MTR_EPWR5Y O

10 [EcoM White/Gray MTR_ECOM MTR_ECOM MTR_ECOM

1 |EPWRV Orange MTR_EPWRgY () MTR_EPWRQY () MTR_EPWRgV ()

12 [EcoM (N/C) (N/C) (N/C) (N/C)

13 [T+ White/Orange MTR_TS+ MTR_TS+ MTR_TS+

%o |[Ts- Blue (N/C) (N/C) (N/C)

B [Si() WhiteBlue - S St

B [S2(0) Yellow - $2 $2

7 [s3c White/Yellow - 83 S3

U]

Determine which power supply your encoder requires and connect to only the specified supply. Do not make connections to both supplies.
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Table 27 - Hiperface Specifications

Attribute

Value

Memory support

Not programmed, or programmed with Allen-Bradley mator data

Hiperface data communication

9600 baud, 8 data bits, no parity

Sine/cosine interpolation

4096 counts/sine period

Input frequency (AM/BM)

250 kHz, max

Input voltage (AM/BM)

0.6...1.2V, peak to peak, measured at the drive inputs

Line loss detection (AM/BM)

Average (sin? + cos?) > constant

Noise filtering (AM and BM)

Two-stage coarse count pulse reject filter with rejected pulse tally

Incremental position verification

Position compare between incremental accumulator and serial data
performed every 50 ms or less

Table 28 - Generic TTL Incrementa

| Specifications

Attribute

Value

TTL incremental encoder support

bV, differential A quad B

Quadrature interpolation

4 counts / square wave period

Differential input voltage
(MTR_AM, MTR_BM, and MTR_IM)

5V DC, differential line driver (DLD) output compatible

DC current draw
(MTR_AM, MTR_BM, and MTR_IM)

30 mA, max

Input signal frequency
(MTR_AM, MTR_BM, and MTR_IM)

5.0 MHz, max

Edge separation
(MTR_AM and MTR_BM)

42 ns min, between any two edges

Commutation verification (!

Commutation angle verification performed at the first Hall signal transition
and periodically verifies thereafter

Hall inputs
(MTR_S1, MTR_S2, and MTR_S3)

Single-ended, TTL, open collector, or none

U]

These could be with or without HALL effects (UYW). Refer to Commutation Self-sensing Startup on page 233.

Table 29 - Generic Sine/Cosine Incremental Specifications

Attribute Value

Sine/Cosine interpolation 2048 counts/sine wave period
Input frequency

(MTR_SIN and MTR_COS) 250 ktz, max

Differential input voltage 06..1.2, p-p

(MTR_SIN and MTR_COS)

Commutation verification (!

Commutation angle verification performed at the first Hall signal transition
and periodically verifies thereafter

Hall inputs
(MTR_S1, MTR_S2, and MTR_S3)

Single-ended, TTL, open collector, or none

(1)  These could be with or without HALL effecf

ts (UVW). Refer to Commutation Self-sensing Startup on page 233.

Refer to Encoder Phasing Definitions on page 68 for encoder phasing alignment diagrams.

IMPORTANT  Unprogrammed Smart feedback devices (Hiperface Sin/Cos, Hiperface DSL)
are not supported. Unprogrammed as load or feedback-only feedback
types are supported, except unprogrammed Hiperface DSL encoders.
Contact your local distributor or Rockwell Automation representative for

support option

S.
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Encoder Phasing Definitions

For TTL encoders, the drive position increases when A leads B. Clockwise motor rotation is
assumed, when looking at the shaft.

Figure 36 - TTL Encoder Phasing
360°

For Sin/Cos encoders (Hiperface), the drive position increases when Cosine (B) leads Sine (A).
Clockwise motor rotation is assumed, when looking at the shaft.
Figure 37 - Sine/Cosine Encoder Phasing

IB IA : : | |
| |
| |
|

IMPORTANT  The Sine/Cosine encoder signal phasing is different than the TTL encoder
signal phasing.

IMPORTANT  When using an incremental Sine/Cosine feedback device, the drive
cannot synthesize a marker signal, so a physical marker signal is
required for the home-to-marker sequence (and the marker hookup
test) to complete.

When using absolute feedback devices (for example, Hiperface) the drive
synthesizes a marker signal because these devices don't have a marker
signal required for the home-to-marker sequence (and the marker
hookup test) to complete.
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Table 30 - Absolute Position Retention Limits

The drive Motor Feedback (M17 connector) connector uses Hall signals to initialize the commutation
angle for permanent magnet motor commutation. The commutation self-sensing feature initializes
the commutation angle for motors that do not have the Hall effect sensors.

Figure 38 - Hall Encoder Phasing

Vu T -

Vi

N P dab -

S1

S2

3 ]
300 0 60 120 180 240 300 0 60

Absolute Position Feature

The absolute position feature tracks the position of the motor, within the multi-turn retention limits,
while the drive is powered off. The absolute position feature is available with only multi-turn
encoders.

Cat. No. Rotary Motor . Retention Limits
Encoder Type Designator Cat. No. Linear Actuator Cat. No. Turns (rotary) mm (inear)
VPL-A/Bxxxxx-P
P Vo6, g aop VPAR-A/Bxxox-P 4096 (+2048) -
2198-DSMOxx-ERSx-xxxxxx-P
VPL-A/Bxxxxx-W,
Hiperface DSL W VP /B0t VPAR-Boox-W 406 (+2048) -
2198-DSMOxx-ERSx-x075xx-W
VPL-A/Bxxxxx-0
-0 VPF-A/Bxxxxx-0 VPAR-Bxxxxx-0 512 (+256) -
VPH-A/Bxxxxx-0
-T 2198-DSMOxx-ERSx-XTxxxx-T VPAR-Bxxxxx-W 4096 (+2048)
MPL-A/Bxxxxx-M
Y HEH- ool MPAR-A/B3x00x-M 2048 (+1024) -
Hiperface MPS-A/Bxxxxx-M
MPAR-A/Blxxxx-V,
-V MPL-A/Bxxxxx-V MPAR-A/B2xxxx-V 4096 (+2048) -
Hiperface (magnetic scale) -xDx - LDAT-Sxxxxxx-xDx - 960 (37.8)
Figure 39 - Absolute Position Limits (measured in turns)
» 4096 Turns _
» 2048 Turns -
P 1024 Turns _
» 512 Turns o
128 Turns
| | |
-2048 -1024 512 -256 128 -64 0 +64 +128 +256 +512 +1024 +2048

Position at Power Down
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Notes:

70 Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023



Chapter 5

Basic Wiring Requirements

Connect the ArmorKinetix System

This chapter provides procedures for wiring your ArmorKinetix® system components and making
cable connections.

Power Interface |

DSx to DSx Hybrid Cable Module (PIM)

Distributed Servo
Motor (DSM)

RO

T
O U
@ [

istributed Servo
rive (DSD)

This section contains basic wiring information for the ArmorKinetix system power supplies, servo
drives, and accessories.

cutting, drilling, tapping, and welding with the system removed from the
enclosure. Because the system is of the open type construction, be careful to
keep metal debris from falling into it. Metal debris or other foreign matter can
become lodged in the circuitry and result in damage to components.

2 ATTENTION: Plan the installation of your system so that you can perform all

wiring of the ArmorKinetix modules prior to applying power. Once power is

SHOCK HAZARD: To avoid hazard of electrical shock, perform all mounting and
A applied, connector terminals can have voltage present even when not in use.

IMPORTANT  This section contains common PWM servo system wiring configurations,
size, and practices that can be used in a majority of applications. National
Electrical Code, local electrical codes, special operating temperatures, duty
cycles, or system configurations take precedence over the values and
methods provided.
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Chapter 5 Connect the ArmorKinetix System

Bypass a ArmorKinetix DSD
or DSM Module

Determine Input Power

Configurations
DC-bus Power Supply

You can bypass a non-functioning module. The length of the cables that are connected between
modules cannot exceed the 30 m (98 ft) maximum distance.

The ArmorKinetix system power supply can be either the 2198-Pxxx DC-bus power supply.

Before wiring input power to your 2198-Pxxx DC-bus power supply, you must determine the type of
input power within your facility. The modules are designed to operate in both grounded and

ungrounded environments.

IMPORTANT  For EN/IEC 61800-3 category C3 compliance, use the appropriate

2198-DBRxx-F line filter with a grounded WYE configuration. The use of a line
filter in an ungrounded, corner-grounded, or impedance-grounded
configuration can affect the line filter components and result in equipment

damage.

Grounded Power Configurations

The grounded (WYE) power configuration grounds your three-phase power at a neutral point. This
type of grounded power configuration is preferred.

Figure 40 - Grounded Power Configuration (WYE Secondary)

DSD Module connected to
Kinetix VPL motor

DSM Module ’

i

3

2198-Pxxx DC-bus Power Supply

i 2198-PIM070
bott
Transf (WYE) Second. fotom ] Module (bottom
ransformer econdar |
7777777777777777777 ’ . Circuit [‘wew)
‘ R L3 | Protection i
g
I Transformer [
Three-phase 1 T N —
Input VAC | I I Y
I i M Three-phase 0
Contactor AC Line Filter
I L (required for CE and UK) |-
Phase Ground

Bonded Cabinet
Ground

Ground Grid or
Power Distribution Ground

ground stud.

Connect to drive module

(1) When using 2198-DBRxx-F line filter, 2198-Pxxx power supply has the ground jumper installed. To configure ground jumpers, see
the Kinetix 5700 Servo Drives User Manual, publication 2198-UM002. The PIM, DSD, or DSM modules do not have ground jumpers.
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Chapter 5 Connect the ArmorKinetix System

Figure 41 - Inpedance-grounded Power Configuration (WYE secondary)

DSD Module connected to

Kinetix VPL motor
]
DSM Module
O
2198-Pxxx DC-bus Power Supply o e
(bottom view) 2198-PIMO70
Module
Transformer (WYE) Secondary M (bottom view)
| 13 \ Contactor g
‘ |
| Transformer e
_ﬂ:ﬂ_( )—, =S
Three-phase }
Input VAC } Circuit
|| Protection
Phase Ground annect to Y O( @D( Do
Bonded Cabinet drive module —)
Ground round stud. O
k == T

Ground Grid or
Power Distribution Ground

(1) 2198-Pxxx power supply has the ground jumper removed. To configure ground jumpers, see the Kinetix 5700 Servo Drives User
Manual, publication 2198-UM002. The PIM, DSD, or DSM modules do not have ground jumpers.

Figure 42 - Corner-grounded Power Configuration (Delta secondary)
|
DSD Module connected to \ E &
Kinetix VPL motor J P

=

DSM Module
2198-Pxxx DC-bus Power Supply ! 1 | 2198-piMo70
(bottom view) = Module
(bottom view)
M
Transformer (Delta) Secondary Contactor
—o—
Co— — E—
—— @) @
Circuit c I
Protection D€
— =
OoOC Oa
O
OC OO
Bonded Cabinet . O )
Ground Connect to drive module OC OO
ground stud. ——
T TIT 1T

Ground Grid or
Power Distribution Ground

(1) 2198-Pxxx power supply has the ground jumper removed. To configure ground jumpers, see the Kinetix 5700 Servo Drives User
Manual, publication 2198-UM002. The PIM, DSD, or DSM modules do not have ground jumpers.

Refer to Power Wiring Examples beginning on page 169 for input power interconnect diagrams.
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Chapter 5 Connect the ArmorKinetix System

Ungrounded Power Configurations

The ungrounded power configuration (Figure 43), corner-grounded (Figure 42), and impedance-
grounded (Figure 41) power configurations do not provide a neutral ground point.

IMPORTANT  If you determine that you have ungrounded, corner-grounded, or
impedance-grounded power distribution in your facility, you must remaove
the ground screw in each of your DC-bus power supplies, dual-axis
inverters (if present), and the ground jumper in each of your single-axis
inverters (if present).

The PIM modules, DSD modules, and DSM modules do not have these ground
jumpers.

Refer to Ground the System on page 75 for more information.

Figure 43 - Ungrounded Power Configuration

DSD Module connected to =
Kinetix VPL motor
d N —
Foy
DSM Module
. © = -
2198-Pxxx DC-bus Power Supply o = || | 2198-PIMOT0
(bottom view) Module
(bottom view)
..................... - M1
! 3 \ Contactor
| Transformer i
Y 12 o —
Three-phase | — T 1 =
Input VAC __| 1 T O @
‘ ! Circuit
L. _._._._._._._1| Protection @‘-—
Chassis Ground [_ Connect to D
Bonded Cabinet drive module O:):)(—_:%
Ground ground stud. oOC OO
O C D
Ground Grid or O(j:)
Power Distribution Ground o

(1) 2198-Pxxx power supply has the ground jumper removed. To configure ground jumpers, see the Kinetix 5700 Servo Drives User
Manual, publication 2198-UM002. The PIM, DSD, or DSM modules do not have ground jumpers.

phase potential to a power distribution ground. This can result in an unknown
potential to earth ground. Drive-to-motor cable lengths are limited with these
AC power source types. See Appendix C, beginning on page 201, for more
information.

2 ATTENTION: Ungrounded and corner-grounded systems do not reference each

Refer to Power Wiring Examples beginning on page 169 for input power interconnect diagrams.
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Ground the System

All equipment and components of a machine or process system should have a common earth
ground point connected to chassis. A grounded system provides a ground path for short circuit
protection. Grounding your modules and panels minimize shock hazard to personnel and damage
to equipment caused by short circuits, transient overvoltages, and accidental connection of
energized conductors to the equipment chassis.

ATTENTION: The National Electrical Code contains grounding requirements,
conventions, and definitions. Follow all applicable local codes and regulations to
safely ground your system

For CE and UK grounding requirements, refer to Agency Compliance on page 27.

A\
A\

ATTENTION: High voltage can build up on the shields of a hybrid cable, if the
shield is not grounded. Verify that there is a connection to ground for all shields in
the hybrid cable. Failure to observe these safety procedures could result in
personal injury or damage to equipment.

Ground the Kinetix 5700 power supplies, inverters, ArmorKinetix PIM, and accessory modules to a

bonded cabinet ground bus with a braided of at least 10 mm? (0.0155 in?) in cross-sectional area.
Keep the braided ground strap as short as possible for optimum bonding.

Figure 44 - Connect the Ground Terminal

DIXTXZXD %)

e

Dual-axis  PIM  Capacitor
Inverter ~ Module  Module

DC-bus  Single-axis
Power Supply  Inverter

D)

°

Y e

[s[o/e]s] 0ooo 0000 D000

Kinetix 5700 Drive System
(typical system)

DC-bus Power Supply
(typical example)

i ArmorkKinetix PIM

i

]

[Frr]

Braided Ground Straps
= O Provide at least 10 mm? (0.0155 in?)
in cross-sectional area.

Keep straps as short as possible.

Description

Ground screw (green) 2.0 Nem (17.7 Ibein), max

Braided ground strap (customer supplied)

Ground grid or power distribution ground

2
3
4

Bonded cabinet ground bus (customer supplied)

Refer to the System Design for Control of Electrical Noise Reference Manual,
publication GMC-RMQQT, for more information.
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ArmorKinetix PIM Wiring

24V (CP) Connector Plug

The hybrid cables include connectors on both ends.

Refer to Power Wiring Examples on page 169 for interconnect diagrams.

IMPORTANT  The National Electrical Code and local electrical codes take precedence
over the values and methods provided.

Use these guidelines as a reference when wiring the power connectors on your ArmorKinetix
modules.

IMPORTANT  For connector locations of the ArmorKinetix System drive modules, refer to

DC Bus Connector on page 57.

IMPORTANT To improve system performance, run wires and cables in the wireways as

established in Establish Noise Zones on page 37.

Insert the connector plug into the drive module connector.

Wire the 24V Control Power Input Connector

The 24V power (CP) connector requires 24V DC input for the control circuitry. The connector plug
ships with the module and shared-bus connector kits are purchased separately.

IMPORTANT  Mount the 24V power supply as close to the drive system as possible to
minimize voltage drop on the 24V input power wiring.

Figure 45 - CP Connector Wiring - Connector Plug

2198-PIM
Top View (DC-bus power supply is shown)

Table 31- CP Connector Plug Wiring Specifications

Recommended
Drive Module . . o Strip Length Torque Value
CP Pin Signal Wire Size . e
Cat. No. mm? (AWG) mm (in.) Nem (Ibein)
! CP-1 2+ 05.40 0.22..0.25
218-PIMO70 cP-2 24N- (20..12) oo (19.22)

(1) Use sufficient wire size to support the complete control power load, including the Kinetix 5700 drive modules, ArmorKinetix modules, and pass-through current for the attached motor modules.

76

The ArmorKinetix PIM uses the 2198-H040-D-T connector, see publication 2198-INO05 for more

information.
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Figure 46 - CP Connector Wiring - Shared Bus

24V DC Input
Wiring Connector

Wiring Connector for 2198-PIM070

Table 32 - CP Shared-bus Wiring Specifications

Kinetix 5700 Drive
7 System (top view)

D

. Recommended .
grlt\n;l Module " @ CP Pin Signal an;: %l;;ent, max Wire Size smtrrr:p(i#)mgth :l'?;]qﬂg.?ﬁ)llue
at. No. et mm? (AWG) '
CP-1 2N+ 17.18
2198-PIMOTO 2 |- |2 16 (14 1.0(043) (15.0..159)

(1) Catalog numbers 2138T-W25K-ER, 2198-RP263, 2198-RP312, 2198-S263-ERSX, and 2198-S312-ERSx, use a slightly larger input wiring connector than the other Kinetix 5700 drive modules.
(2) Bus-bars and T-connectors can be added only to the right of the 24V DC input wiring connector.

Wire the Digital Inputs Connector

The digital inputs connector applies to the ArmorKinetx PIM module and use spring tension to hold
wires in place.

Figure 47 - Digital Input Connector Wiring

ArmorkKinetix PIM Front View
(2198-PIMO70 is shown)
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Connect the ArmorKinetix System

Connect Digital Inputs on
ArmorKinetix DSD and DSM
Modules

18

Table 33 - Digital Inputs Connector Specifications

. Recommended .
ﬂrlve Module Cat. Connector Pin | Signal Wire Size Strip Length Torque Value
0. 9 mm (in.) Nem (Ibein)
mm? (AWG)

10D-1 IN1
10D-2 COM
10D-3 IN2
10D-4 COM
10D-5 SHLD 0.14.15

2198-PIM 008 i\ 06, 76) 10.0(0.39) N/
10D-7 COM
10D-8 IN&
10D-9 COM
10D-10 SHLD

(1) This connector uses spring tension to hold wires in place.

Connect the Hybrid Cable and Make Ethernet Connections

1. Route the ArmorKinetix PIM to DSx Hybrid cable to the PIM module.

2. Connect the Ethernet RJ45 connector to the Ethernet port on the PIM module.

3. Connect the DC bus connector from the cable to the power connector on the PIM module.
4, Insert the connector plug into the DSx module connector.

There are four configurable inputs available.

"~ DSD Module

4 7 N

DSM Module
Table 34 - Digital Input Information
. . . - Cat. No. @
No. of Pins | Signal Name Shield Wire Size [AWG]
Straight Concave | Right-angle Concave
Unshielded
. 1-INT (Yellow) 889D-F5AC-2 889D-R5AC-2
5-p|n 2-IN?2 " 22
Unshielded
3 - 24V COM (Black) 889D-F5BC-2 889D-R5BC-2
4-IN3
5-pin 5-IN4 Shielded 22 889D-F5EC-2 889D-R5EC-2
5-pin Braided shield 22 889D-F5ECDM-2 889D-F5ECDE-2

(1) The 2 at the end of the catalog number is for 2 m (6.6 ft) cable length. Replace the 2 with 5 (5 m [16.4 ft]) or 10 (10 m[32.8 ft]) for

standard cable lengths.
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Connect Cables and Connect the motor power/feedback cable to the motor power/feedback connector (1) on the DSD
Terminators to DSx Modules module. When not using a cable, use a connector terminator (2090-CDPT) to cover the connector.

Connect the motor feedback cable to the motor feedback connector (2) on the DSD module. When
not using a cable, use a connector terminator (2090-CDFT) to cover the connector.

Connect the ArmorKinetix hybrid cable to the hybrid connectors (3) on the DSx module When not
using a cable, use a connector terminator (2090-CDHT) to cover the connector.

2 _ DSx Module Connector 2090-CDHT 2090-CDFT 2090-CDPT
- 2198-DSD Motor Power/Feedback Connector - - X
2198-DSD Feedback Connector - X -
2198-DSD/DSM Hybrid Connector X - -

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023 79



Chapter 5 Connect the ArmorKinetix System

Notes:
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Chapter 6

Power Interface Module
(PIM) Display

Each soft menu item is executed by pressing the
navigation button directly below the item, as shown
in this example.

MAIN MENU

A
DIAGNOSTICS &

Configure and Start the ArmorKinetix System

This chapter provides procedures for configuring your ArmorKinetix® system with a Logix 5000®
controller by using the Studio 5000 Logix Designer® application.

. Before you begin, make sure that you know the catalog number for each drive
&’  module, the Logix module and /or controller, and the motor used in your motion
control application.

The ArmorKinetix Power Interface Module (PIM) has two status indicators and an LCD status display.
The indicators and display are used to monitor the system status, set network parameters, and
troubleshoot faults. Four navigation buttons, directly below the display, are used to select items
from a soft menu.

Figure 48 - ArmorKinetix PIM LCD Display and Status Indicators

ji
L

PRECHARGE : ~
192.168.1.1 @ Mo>-® Status Indicators (see page 139)
DCBUS: 58.0V - ©
“ E N PRECHARGE

192.168.1.1
DCBUS: 58.0V

000071

[
Soft Menu

| Navigation Buttons

This is the Home fa 1 screen.

«  The setup selections %* are tied to the Setup (left-side) buttons and the menu selections
£ are tied to the Menu (right-side) buttons.

PIM Module

PRECHARGE
192.168.1.1
DCBUS: 0.3V

[ & ] =

0000

| Iy E—
Setup  Menu

The soft menu provides a changing selection that corresponds to the current screen. Use the
navigation buttons to perform the following.
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Press to go back. Pressing enough times results in the Home m screen.

Pressing either arrow moves the selection to the next (or previous) item. When changing values,
pressing the up arrow increments the highlighted value. Values rollover after reaching the end of
the list.

Press to select values to change, moving from right to left. Values rollover when reaching the
end of the list.

Press to select a menu item.

Press to return to the Home screen.

oZin

Press to display the fault help (possible solutions in troubleshooting tables). For ArmorKinetix
System fault code descriptions and passible solutions, see Kinetix 5700 System Fault Codes,
publication 2198-RD003.

Menu Screens

The menu screens provide information about the drives, motors, diagnostics, and the fault log.
Parameters cannot be updated in the menu screens. Press one of the menu buttons to access the

menu.

You can use the soft menu items and navigation buttons to view the information.

Table 35 - Navigating the ArmorKinetix PIM Menu

Menu/Sub Menu

Selections Attributes Description Example Values
Catalog number 2198-PIM070
Firmware revision FW REV: 14.1.xxx
Module Info
Hardware revision HW REV: 11
Serial number SERIAL#: XXXXXXXXXXX
CONV UTIL: 0.7%
DC BUS: 0.0V
Converter diagnostics [BUS: 0.0A
Diagnostics> CONV UTIL: 0.0%
Converter PWR OUT: 0.0kW
Diagnostics INT: OFF
Digital Inputs IN2: OFF
9 P IN3: OFF
IN4: OFF
Fault text FLT S15 - CONVERTER OVERCURRENT
Fault Lo Fault details For ArmorKinetix system fault code descriptions and possible solutions, see The measured converter current has exceeded the
ulttog u : ArmorKinetix System Fault Codes, publication 2198-RD00A4. factory set current limit.
Fault help Reduce bus current load, check wiring for sharts
Setup Screens
The setup screens provide the means of changing drive settings, for example, the IP address. Press
one of the setup buttons to access the setup screens.
You can use the soft menu items and navigation buttons to view the [ sermnes ]
information and make changes. NETWORK
DISPLAY
Press &= to validate your changes: =g
« Ifthe change is invalid, the value doesn't change. STATICIP
« Ifthe change is valid, an asterisk appears next to the changed IP ADDRESS* 2
attribute. SUBNET MASK |w
(DO VEAJ
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IMPORTANT  You must cycle control power to make network configuration changes
persistent. In this example, the IP address was changed. The change
takes affect and the asterisk disappears after control power is cycled.

Display configuration changes take effect immediately.

Table 36 - Navigating the PIM Settings Menu

Settings Menu Selections Sub Menu Selections Attributes Default Description
ENABLED When Enabled (default), identity object or safety
Reset DISABLED ENABLED resets are not possible when a controller
connection is open.
ENABLED When Enabled (default), network configuration
Network Config DISABLED ENABLED changes are not possible when a controller
Protected Mode connection is open.
ENABLED When Enabled (default), firmware updates are
Flash Update DISABLED ENABLED not possible when a contraller connection is
open.
. ) ENABLED When Enabled (default), only attribute writes are
Device Config DISABLED ENABLED possible when a controller connection is open.
IP address 192.168.1.1 Indicates current IP address
->Static [P Subnet mask 255.255.255.000 Indicates current subnet mask
Network Gateway 192.168.001.001 Indicates current gateway
On Turns DHCP on
DHCP
off Turns DHCP off
30 sec ... NEVER
Backlight Timeout (NEVER = no timeout period, the |- 3 min (! Sets backlight timeout period of the display
backlight is always on)
->DC BUS DC bus voltage
Display CONV UTIL Converter utilization in % Rated
Cyclic Data Select @ CONV TEMP Converter temperature in °C
PWR OUT Output power in Watts
IBUS Output current in Amps
Set Contrast -10...+10 0 Contrast setting of the display
ENABLED When Enabled, the drive's diagnostic webpage
Web DISABLED DISABLED is accessibl.

(1 Anarrow (->) appears in front of the chosen attribute indicating that this attribute is currently configured. This is also the factory default setting.
(2) The DC bus voltage is one of several cyclic data attributes. You can select any of the Cyclic Data Select attributes to be displayed on the Home screen.
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Set Network Parameters for
the PIM Module

Startup Sequence

On initial powerup, the drive performs a self test. Upon successful completion, the drive firmware
revision is displayed.

(AB]

o d -

Kinetix 57- until Kinetix 5700 is spelled out... Kinetix 5700

then...
SELF-TEST SELF-TEST
FWREV: 3.1 FWREV: 3.1
75% - until the test is complete... 100%

Next, the CIP axis state, the IP address, and the default PRECHARGE | < Axis State
cyclic data attribute (in this example DC-bus voltage) 19216811 | < IP Address
appears. In addition, the setup and menu soft keys are DCBUS: 58.0V | <-- Cyclic Data Attribute
displayed. This is the Home screen. =l

In this example PRECHARGE is the axis state attribute. Table 37 lists the other axis states and their
descriptions.

Table 37 - CIP Axis States on the Home Screen

Axis State Description

STANDBY The drive is waiting to receive configuration information from the controller.
CONNECTING The drive is trying to establish communication with the EtherNet/IP controller.
CONFIGURING The drive is receiving configuration information from the controller.

SYNCING The drive is waiting for a successful Group Sync service.

PRECHARGE The drive is ready for mains input power.

RUNNING The drive is configured for No Control and is fully operational.

MAJOR FAULTED | The drive is faulted due to an existing or past fault condition.

START INHIBITED  |The drive has an active condition that inhibits it from being enabled.
SHUTDOWN The drive has been shut down.

You can include the drive in your Studio 5000 Logix Designer application by adding itto a
configured EtherNet/IP module or controller under the 1/0 configuration tree. After setting network
parameters, you can view the drive status information in the Studio 5000® environment and use it

in your Studio 5000 Logix Designer application.

You must program network parameters by using the LCD display.
1. From the LCD display, select SETUP>NETWORK and choose between STATIC IP and DHCP.
The default setting is STATIC IP.

2. If STATIC IP, then press & to configure the following parameters:
- |P address
- Gateway
- Subnet mask
Settings are stored in nonvolatile memory. IP addressing can also be changed through the Module
Configuration dialog box in RSLinx® software. Changes to the IP addressing take effect after power
is cycled. The module is factory programmed to static IP address of 192.168.1.1.

Refer to Setup Screens on page 82 for help setting the network parameters.
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Set Network Parameters for
the DSD and DSM Modules

Install the Add-on Profile for
the Studio 5000
Environment

Use the rotary switches on the module to set the IP address, 192.168.1.xxx, where you set the last
octet xxx. You can set the IP address when there is no power applied to the module. IP addressing
can also be changed through the Module Configuration dialog box in RSLinx software. Changes to
the IP addressing, protected mode enabled/disabled settings, and restoring factory defaults take
effect after power is cycled. The DSx module is factory programmed to ‘993, which puts the module

in BOOTP/DHCP mode.

Rotary switches are housed under removable caps and are NOT accessible during normal
operation. Remove a cover to gain access. Use a screw driver to turn the switches to the
appropriate setting.

X1 xX10 X100

|
Yiva
T voiom | j/

Table 38 - EtherNet/IP Rotary Switch Settings

Switch Setting | Function

000 Disable Protected Mode. A power cycle after the switches are set to 000 disables Protected Mode.
001...254 Sets the last octet of the IP address to the value indicated (xxx in 192.168.1.xxx) on the module.
888 A power cycle after the switches are set to 888 restores all factory default settings. Before you use

this setting, read the Important statement after this table.

Enable Protected Mode. A power cycle after the switches are set to 900 enables Protected Mode.
900 When the system is in Protected Mode, the module does not allow any configuration changes, resets,
or firmware updates when a controller connection is open. Protected Mode is enabled by default.

Sets the IP address to a value determined by DHCP or an address that is stored in non-volatile
999 memory. IP addresses can be changed through the Module Configuration dialog box in RSLinx
software. ‘999 is the default setting.

All other values  |Reserved.

IMPORTANT  Before changing the EtherNet/IP address rotary switch settings to 888,
consider the following:

- Restoring the factory default settings clears all functional safety
configurations, resets safety ownership, and returns the motor module to the
out-of-box-state.

- Only authorized personnel should attempt to reset the safety ownership.

- When the motor module returns to the out-of-box state, Safe Torque Off (STO)
safety integrity is lost.

For help using the Studio 5000 Logix Designer application as it applies to configuring the
ControlLogix® or CompactLogix™ controllers and the GuardLogix® 5580 safety controller and
Compact GuardLogix 5380 controller, refer to Additional Resources on page 9.

Each release of the Studio 5000 Logix Designer application makes possible the configuration of
additional Allen-Bradley® mators, actuators, power supplies, and drive features not available in
previous versions.

Download Add-On profiles (AOP) from the Product Compatibility Download Center (PCDC) website: at
rok.auto/pcdc.
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Configure the Logix 5000 These procedures assume that you have wired your ArmorKinetix System drive system. In this

Controller

Follow these steps to configure the controller.
Apply power to your controller and open your Studio 5000 Logix Designer application

1.

B New Project

Project Types
j Logix
D View

CompactLogix™ 5380 Controller
Compactlogix™ 5480 Controller
Controllegix® 5570 Controller
ControlLogix® 3380 Controller

Guardlogix® 5570 Safety Controller
4 Guardlogix® 5580 Safety Controller

Studio 5000°

example, the GuardLogix 5580 safety controller and Compact GuardLogix 5380 controller dialog
boxes are shown.

Create Open Explore
New Project Existing Project Help
From Import Sample Project About
: From Sample Project From Upload
Recent Projects
o @ UM_Contraller_2.va. @ uM_Contraller
From the Create menu, choose New Project.
The New Project dialog box appears.
? x J e Mew Project ?
Project Types ea
o j Lagix 4 Compact GuardLogix® 5380 Safety Controller

3 5069-1306ERMS2  Compact Guardlogix® 5380 Safety Controller
rg View

5069-L306ERMS3  Compact GuardLogix® 5380 Safety Controller

5069-L306ERS2 Compact GuardLogix® 3380 Safety Controller

5069-L3100ERMS2  Compact GuardLogix® 5380 Safety Controller

5069-L3100ERMS3  Compact GuardLogix® 5380 Safety Controller

1756-L81ES Guardlegix® 5580 Safety Controller
1756-L82ES Guardlogix® 5580 Safety Controller
1756-L83ES GuardLegix® 5580 Safety Controller
1756-L84ES GuardlLogix® 5580 Safety Controller
I Studio 5000® Logix Emulate™ Controller - 4

Mame: | UM_Safetytonthar

| Narmne:

Location: | C:\Users\Kinetix\Documents\Studio 5000\Proje ~

Cancel

5060-L3100ERS2  Compact Guardlogix® 5380 Safety Controller
5069-L310ERMS2  Compact GuardLogix® 5380 Safety Controller
5069-L310ERMS3  Compact GuardLogix® 5380 Safety Controller
5069-L310ERS2 Compact Guardlogix® 5380 Safety Controller

»

UM_Controller

Lacation: | C\Users'\Kinetix\Documents\Studio 5000%Proje ~

-

IMPORTANT  If you are configuring a safety application, you must use a
GuardLogix or Compact GuardLogix safety controller.

See Integrated Functional Safety Support on page 20 for a table of

minimum controller requirements.

In this example, the typical dialog boxes for ControlLogix and GuardLogix 5580 controllers and
CompactLogix 5380 controllers with embedded Ethernet are shown.

Follow these steps to configure your Logix 5000 controller.

1.
2.
3.

Expand the Logix 5000 controller family and select your controller.

Type the file Name.
Click Next.
The New Project dialog box appears.
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& New Project ? > &) New Project 2 >
. 5069-1310ERMS2 Compact GuardLogix® 5380 Safety Controller
faoeEia SunnlluaiS 2380 Safet cont otey
UM _SafetyController
Revi [5 -]
Revision: = Security Authority: | No Protection >
Chassis: 56-AT TeEGL EE e Lan Bt = Use only the selected Security Authority for authentication and
2 S — i — = ization
Slot: |0 = | (i) Project default will be SIL2/PLd with no safety partner. Secure With: Logl ame <Controller Name>
E Perm n Set

Security Authority: | No Protection gl Description

Use only the selectad Security Authority for authentication and

authorization
Secure With: Logical Mame <Controller Name>

Permission Set
Description:

_ il I B I — I o I

Redundancy: Enable

Cancel Back Next Finish

4, From the Revision dropdown menu, choose your software revision.

IMPORTANT To configure ArmorKinetix systems, you must be using the
Studio 5000 Logix Designer application, version 35.00.00 or later
(with a user-installed Add-On Profile).

5. Click Finish.
The new controller appears in the Controller Organizer under the 1/0 Configuration folder.

Controller Organizer with Compact GuardLogix 5380 4“0 Configuration

B3 5069 Backplane
ntroller. 4
controlle {5 0] 5069-L330ERMS2 UM_Controller

4 g5 Al, Ethernet

B 5069-L330ERMS2 UM_Controller
4 g5 A2, Ethernet

B 5069-L330ERMS2 UM_Controller

Controller Organizer with GuardLogix 5580 controller.

4 891756 Backplane, 1756-A7

6. From the Edit menu, choose Controller Properties. [ [0] 1756-L84ES UM_SafetyContraller
. . 4 g5 Ethernet
The Controller Properties dialog box appears. [ 1756-L84ES UM SafetyController

7. Click the Date/Time tab.

@ Controller Properties - UM_Controller =
Maonwvolatie Memaony Capacity Intemet Protocol Part Configuration Security Alarm Log
General Maijor Faults Minor Faults Date, Time" Advanced SFC Execution Project Safety

The Date and Time displayed here is Controller local time, not workstation local time.
Ise these fields to configure Time attributes of the Controller.

Set Date, Time and Zone from Workstation 4=
Date and Time: Change Date and Time...

Time Zone: -

Adjust for Daylight Saving (+00:00) =

Time Synchronize

o 1. DANGER. i time synchronization is
@ Enable Time Synchronization disabled online, active axes in any
controller in this chassis, or any other
= synchronized device, may experence
2 Is the system time master e o et

Dl syt wra redine o s i GuardLogix 5560 and 5570 safety
2 Duplicate CST master detected controllers may fault f no other time master

3 CST Mast ip disabled exists in the local chassis.
2 Mo CST master Elvanced

Cancel ] (ool

8. Check Enable Time Synchronization.
The mation modules set their clocks to the module you assign as the Grandmaster.
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IMPORTANT  Check Enable Time Synchronization for all controllers that participate
in CIP Sync™. The overall CIP Sync network automatically promotes a
Grandmaster clock, unless the priority is set in Advanced.

9. Click OK.

Add and Configure a Kinetix  Add the DC-bus Power Supply to the Controller organizer, see the Kinetix 5700 Servo Drives User
5700 DC-bus Power Supply Manual, publication 2198-UM002.

IMPORTANT  When adding the power supply to the controller organizer, on the Power
page, verify that the voltage and the Primary Bus sharing group match the

PIM module.
Add and Configure the Follow these steps to configure the ArmorKinetix PIM module.
ArmorKinetix PIM Module 1. Below the controller you just created, right-click Ethernet and choose New Module.

The Select Module Type dialog box appears.

Select Module Type

Catalog Module Discovery Favorites

Enter 2198-PIMO70 here to _—-> 2198-PIM Clear Filters Hide Filters #
further limit your search.
B odule Type Category Fiters @  Module Type Vendor Fiters
B 20-Comm-ER | B Advanced Enengy Industries, Inc. |
B Analog B Bray Intemational. Inc
@ CIP Motion Safety Track Section @ Buerkert Fluid Control Systems
B Communication B Dislight
Catalog Mumber Description Vendor Category

2198-PIMO70  Kinetix 5700 Po...  Rockwell Autom...  Drive,Motion.Saf..

1 of 861 Module Types Found Add to Favorites

[ Close on Create Crezte Close Help

2. By using the filters, check Motion and Allen-Bradley, and select your 2198-PIM module as
appropriate for your hardware configuration.

3. Click Create.
The New Module dialog box appears.

57 New Module X
+ General® General
‘.. Connection
i ine Sync) Type: 2138-PIMO70 Kinetix 5700 Power Interface Module, 244
- Module Info
L Sl Vendor: Rockwell Automation/Allen-Bradley
.. Port Configuration Parent: Local Ethernet Address
i Network Name: Piv| © Private Network: 192.168.1. 1
(=} Motion — —
Associzted Axes Description: (1P Address:
Power
Digital Input (O Host Name:
Diagnostics Madule Definition
Revisian: 14.001 i il
Electronic Keying: Compatible Module
Fower Structure: 2198-PIMOT0
Connection: Motion
Status: Creating Cancel Help
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4, Configure the new module.
a. Type the module Name.
b. Select an Ethernet Address option.
In this example, the Private Network address is selected.
c. Enter the address of your 2198-PIM070 module.
In this example, the last octet of the address is 1.
5. Click the Power category.

B New Module X

General® Power
Connection
Time Sync
Module Info
Intemet Protocal

Power Structure: 2195-PIMO7D
Kinetix 5700 Power Interface Module, 24A
Port Configuration voltage: 400-480 VAC ~
Network
£ Motion
Associated Axes Primary Bus Sharing Group: Group 2 -

Bus Configuration: Shared DC/DC

Digtal Input Secondary Bus Sharing Group:  Group 1 ~
Diagrostics

Status: Creating 0K | | Cancel Help

IMPORTANT  The Studio 5000 Logix Designer application enforces shared-bus
configuration rules for Kinetix 5700 drives.

6. From the dropdown menus, choose the power options appropriate for your hardware

configuration.
Attribute Menu Description
Bus Configuration Shared pc/oc Applies to PIM modules.

Selects the Bus Sharing Group shared with the AC/DC converter suppling

. . 9
Primary Bus-sharing Group ' | . Group! DC voltage to the PIM power supply.

« Group2
Secondary Bus-sharing Group | * 6roups...

Selects the Bus Sharing Group shared with the DSx modules connected
to the PIM module power supply output.

« 200...240V AC
+ 400...480V AC

(1) Shared DC/DC bus configuration is the only option for the PIM module and the selection cannot be changed.
(2)  For more information on bus-sharing groups, refer to Understand Bus-sharing Group Configuration on page 128. For more information on primary and
secondary bus-sharing groups, see Kinetix 5700 Servo Drives User Manual, publication 2198-UM002.

Voltage Select 200V Class or 400V Class.

connected to the same shared-bus connection system must be part of
the same Bus Sharing Group in the Studio 5000 Logix Designer

2 ATTENTION: To avoid damage to equipment all modules physically
application.

7. Click OK to close the New Module dialog box.

#, Toconfigure the remaining PIM properties, you must close the New Module
&/ dialog box and reopen it as the Module Properties dialog box.

8. Click Close to close the Select Module Type dialog box.
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9. To open the Module Properties dialog box, right-click the PIM module you just created in the
Controller Organizer and choose Properties.

pl 1/0 Configuration
4 B9 1756 Backplane, 1736-A7
[ [0] 1756-L84ES UM_Controller
4 £ Ethernet
[ 1756-LB4ES UM_Controller

7 2198-PIMOT0 PIM

10. Click the Digital Input category.
1 Modsie roperties Local css-pivoro 4o [

[ G Digitallspu
Part Canfiguration
"“;':"'“ Domiout . [Unassged -
Aapicisled Aues Dhgtal rput 2 'wwm
Pt
o —
i Dol It re— »
Steus. Ctfine | ox | Coes och Hel
11. From the Digital Input dropdown menu choose from these options:
- Bus Capacitor OK
- Bus Conditioner OK

- Shunt Thermal Switch OK.
See Digital Input Functions on page 62 for option definitions.
12. Click the Associated Axes category.

T oo e e v

- General Associated Axes

Connection
-Time Sync
- Module Info —
Intemet Protocol
- Port Configuration
- Network
[=)- Mation
- Power
Digital Input
- Diagnostics

<none> vl New Axis...

Cancel Aoply Help

Status: Offiine
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13. Click New Axis.
The New Tag dialog box appears.

I' MNew Tag
e
Description: Cancel
Help
Usage: <controller:
Type: Base e
Alias For:
Data Type: AXIS_CIP_DRIVE
Parameter
Connection:
Scope: | [& UM_Controller v
Class: Standard 0
Extemal Read/Wiit v
Access: =2 =4
Style:
() Constant

Sequencing

[C) Open AXIS_CIP_DRIVE Configuration

Open Parameter Connections

14. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.
Class is Standard or Safety.

15. Click Create.

The axis (Axis_11in this example) appears in the Controller Organizer under Motion Groups>

Ungrouped Axes and is assigned as Axis.

- General Associated Axes
i~ Connection
L Time Sync
- Maduls Infa
\- Intemet Protacol
t- Part Configuration
- Network
£ Motion
.- Associated Axes”
{ Power
+.- Digital Input
‘... Diagnostics

Axis 1i Axis_1

Status: Offline

16. Click Apply.

4 .| Motion Groups
Ungrouped Axes

G Axis 1

]

|8 Mot st 1o mom s [

)

QK Cancel Apply Help

17. Repeat step 1through step 16 if you have more than one 2198-PIM070 module.
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Add and Configure the DSD

or DSM Module

92

This procedure applies to single-axis inverters with integrated safety connections. In this example,
a 2198-DSx-ERSx module is configured.

Follow these steps to configure the ArmarKinetix DSD or DSM module.
1. Below the controller you just created, right-click Ethernet and choose New Module.
The Select Module Type dialog box appears.

Select Module Type

Catalog  Module Discovery  Favorites

Enter 2198-DS here to ——> 2198-DS Clear Filters Hide Filters %
further limit your search.

B Module Type Category Fitters B Module Type Vendor Fiters

B 20-Comm-ER l B Advanced Energy Industries. Inc.
B Analog B Bray Intemational, Inc

B CIP Motion Safety Track Section B Buerkert Fluid Control Systems
B Communication B Dilight

B Communications B Endress+Hauser

Catalog Number Description Vendor Category

2198-DSDO16-ERS2  Kinetix 5700, 5.3... Rockwell Autom...  Drive Mation,Saf ...
2198-DSDO16-ERSS  Kinetix 5700, 5.3...  Rockwell Autom...  Drive Motion, Saf...
2198-DSD024-ERS2  Kinetix 5700, 8.0... Rockwell Autom Drive Motion, Saf

2198-D5D024-ERSS  Kinetix 5700, 8.0... Rockwell Autom...  Drive Mation, Saf...
2198-DSMO16-ERS2  Kinetix 5700, 5.3...  Rockwell Autom...  Drive Motion, Saf...
2198-DSMD16-ERSS  Kinetix 5700, 5.3...  Rockwell Autom Drive Motion, Saf

2198-D5M024-ERS2  Kinetix 5700, 8.0... Rockwell Autom...  Drive Mation, Saf...
2198-D5M024-ERSE  Kinetix 5700, 8.0... Rockwell Autom...  Drive Motion, Saf...

8 of 861 Module Types Found Add to Faverites

[ Clese on Create Create Close Help

2. By using the filters, check Motion and Allen-Bradley, and select your 2198-DSx module as
appropriate for your hardware configuration.

3. Click Create.
The New Module dialog box appears.

B New Module % |

General* General

Connection

if';:“;m Type: 2198-DSD0 16-ERS 2 Kinetix 5700, 5.3, Distributed Serve Drive, Network Safety ...

3 il Vendor: Rodowell Automation/allen Eradiey
- Intemet Protocol Parent; Local Ethernet Address

Fort Cenfiguration Name: psp_1| © Frivate Network: 1921681 2=

Netwark ) —
Associsted Axes
Power Advanced...
Digttal Input Module Definition
Diagnostics
Cyclic Read/Wile Revision: 14,001 Change ... f‘ifr:b“; r’j‘Et‘”"”‘ HIC_ 0414 A6G07 ..

5 Motion Safi Electranic Keying: Compatible Modul ’
Mm:“” e s 3/30/2023 3:01:02.87 M
s Power Structure: 2193 DSD015-ERS2
s Safety Application: Networked
Connection: Motion and Safety
Motion Safety: Safe Stop Only - No Fesdback
Status: Creating Cancel Hep ||

4. Add the DSD/DSM module to the controller organizer and click create.
The New Module dialog box appears.
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57 New Module X
General* General
Connection
_S:"E"S Type: 2198-DSDO16-ER52 Kinetix 5700, 5.3A, Distributed Servo Drive, Network Safety ...
ime Sync
Module Info Vendor: Rockwell Automation/Allen-Bradiey
- Intemet Protocol Farent: Local Ethernet Address
-~ Port Configuration Name: DpSD_1 © Private Network: 121681 5%
- Network L
N N!nmr\ Description: | (1P Address: . . .
- Associated Axes
Power Advanced...
Digial Input Module Definition
Diagnostics
Cyclic Read/Wite Revision: 14,001 Chnge- f‘if:bf\; r’j‘em"”k 1C_0414 AG07 ...
Electronic Keying: Compatible Module
3/30/2023 3:01:02.87 PM
Power Structure: 2198-DSDO16-ERS2
Safety Application: Networked
Cannection: Motian and Safety

Motion Safety:

Status: Creating

5. Configure the new drive.
a. Type the drive Name.

Safe Stop Only - No Feedback

b. Select an Ethernet Address option.

c. Enter the address of your 2198-DSx-ERSx module.

Cancel Help

d. Click Advanced if using network address translation with safety connection to add drive
module configured IP address.

The Safety Network Number (SNN) field populates automatically when the Connection
mode on the Module Definition dialog box includes an integrated Motion and Safety or
Safety-only connection. For a detailed explanation of the safety network number, refer to
the appropriate GuardLogix controller publication as defined in Additional Resources on

page 9.
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Configure Module Definition

Follow these steps to configure 2198-DSx-ERS2 and 2198-DSx-ERS5 modules.
1. To open Module Definition dialog box, click Change.
The Module Definition dialog box appears.

Module Definition *
Revision: 14 e 001 (5

Electronic Keying: Compatible Module gl
Power Structure: 2198-DSD016-ERS2 i

n Verify Power Rating on Connection

Safety Application: Metworked L]
Connection: Motion and Safety L]
Motion Safety: Safe Stop Only - No Feedback L]

Depending on the Module Definition revision selection, alternate product features and
feedback types can be selected.

2. From the Safety Application dropdown menu, choose between Safety Off or Networked for
an integrated safety application (see Table 39 on page 94 for definitions).

MNetworked ~

Safety Off

Table 39 - Safety Application Definitions

Safety Application Mode | Safety Functions Minimum Drive Module Required gzl:l':ert':'t)i::lgptions Minimum Controller Required
Safety off None 2198-DSx-ERS2 or -ERSH « Motion Only Egnmtglc_fggii??ﬂ%ﬁ
« Motion and Safety
« Safety Only
« Safety Networked
Safe Torque-off (STO) 2198-DSx-ERS2 or -ERS5 . mtt.e(?r:aéﬁfy) GuardLogi 5570
« Networked « Compact GuardLogix 5370
Networked (integrated) gglt:gtrg;gzyaggly
Timed SS1 2198-DSx-ERS? or -ERS5 : ngtg;‘ g:]‘l‘; Safety
« Timed SS1
- « Motion and Safety | GuardLogix 5580
« Monitored SS1 -DSx-
onrore ) 2196-DSx-ERSS « Safety Only » Compact GuardLogix 5380
« Controller-based safety functions

(1) Where a ControlLogix or CompactLogix (non-safety) controller is specified, a GuardLogix or Compact GuardLogix controller is backwards compatible. Also, GuardLogix 5580 and Compact
GuardLogix 5380 controllers are backwards compatible with GuardLogix 5570 and Compact GuardLogix 5370 controllers.
(2) See the Kinetix 5700 Safe Monitor Functions Safety Reference Manual, publication 2198-RM00T, for more information on these Drive Safety instructions.

3. From the Connection dropdown menu, choose the Connection  [uistion and saety =
mode for your motion application (see Table 40 for Motion and Safet
defmitions) Safety Only

7, When Safety appears in the Connection mode, integrated safety is
W implied.
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Table 40 - Module Connection Definitions

Connection Mode Safety Options Description
Motion and Safety « Integrated mode « Motion connections and Integrated Safety are managed by this controller.
. « Integrated mode if there is a secondary . . .
Mation Only safety controller Motion connections are managed by this controller.
« Integrated Safety is managed by this controller.
Safety Only « Integrated mode « Motion connections are managed by another controller that has a Motion-only connection to the
drive.
4. From the Motion Safety x dropdown menu, choose the [Single F sedback Monitoring =
integrated safety type (see Table 41 on page 95 for Sefe Stop Only - No Feedoack

Table 41 - Motion Safety Definitions

definitions). e —
Motion Safety aligns with Axis 1 configured in Associated
Axes.

O Dual Feedback Monitoring is only available on DSD modules, not on DSM modules.

. Module Connection -
Motion Safety Mode Options Description
Safe Stop Only - « Motion and Safety |« 2198-DSx-ERS5: STO function and Timed SS1 Safe Stop functions are available.
No Feedback « Safety Only « 2198-DSx-ERS2 STO function and Timed SS1 Safe Stop functions are available.
« 2198-DSx-ERS5: STO function and Timed SS1 Safe Stop functions are available.
« 2198-DSD-ERSE: Primary feedback is used in the safety object for safe monitoring. The feedback can be a SIL rated Hiperface
Single Feedback « Motion and Safety | DSL encoder, for example, a VPL-BI003P-0 or W motor used in the Motor Power/Feedback connector. This can also be a Sine/
Monitoring « Safety Only Cosine device, for example, an MPL-B310P-M motor used in the Motor Feedback connector. See the Kinetix 5700 Safe Monitor

Functions Safety Reference Manual, publication 2198-RM0Q1, to evaluate SIL levels possible with a single feedback device.
« 2198-DSx-ERS5: Drive-based Monitored SS1and other controller-based monitoring functions.

Dual Feedback
Monitoring

« Motion and Safety
« Safety Only

« 2198-DSD-ERS5: STO function and Timed SS1 Safe Stap functions are available.
« 2198-DSD-ERS5: Safety feedback which can be used for SST(monitored) safety function functionality.
« 2198-DSD-ERSE: Safe dual channel feedback is available.

5. Click OK to close the Module Definition dialog box.
6. Click Apply.

Configure the Power and Safety Categories
1. Click the Power category.
8 Mose Properies Lo s psoove ez oo [

General Power
Connection
Safety
Time Sync Power Structure: 2198-DSD015-ERS2 Advanced...
Module Info Kinetix 5700, 5.34, Distributed Serva Drive, Netwark Safet...
Intemet Protocal
Port Configuration Vatzge: SO VA =
Network Bus Configuration: Shared DC
- Metion
i... Associated Axes Secondary Bus Sharing Group:  Group 1 ~
- Digial Input
- Diagnostics
Cyclic Read/Wiite
(=) Motion Safety
i~ Actions
STO
Status: Offline oK Cancel Help
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IMPORTANT  The Studio 5000 Logix Designer application enforces shared-bus
configuration rules for Kinetix 5700 drives.

2. From the dropdown menus, choose the power options appropriate for your hardware

configuration.
Attribute Menu Description
« 200...240V AC
Voltage . 400. 480V AC Select 200V Class or 400V Class.
Bus Configuration Shared DC Applies to 2198-DSx-ERSx modules.
. « Groupl
Secon[?]z? ry Bus Sharing « Group2 Applies to any bus-sharing configuration.
Group « Group3...

(1) For more information on bus-sharing groups, refer to Understand Bus-sharing Group Configuration on page 128.

connected to the same shared-bus connection system must be part of
the same Bus Sharing Group in the Studio 5000 Logix Designer

2 ATTENTION: To avoid damage to equipment all modules physically
application.

3. Click OK to close the Module Properties dialog box.
4, Click Close to close the Select Module Type dialog box.

Your 2198-DSx-ERSx module appears in the 4 ©11/0 Configuration

Controller Organizer under the Ethernet network 4 B9 1756 Backplane, 1736-A7

in the 1/0 Configuration folder. . EIITDI 1756-LB4ES UM _Controller
rl thernet

[= 1736-L4ES UM_Controller
§ 2198-PIMOTD PIM
E'?J‘JB-DSD{H 6-ERS2 D5D_1
5. Right-click the drive you just created in the B 2198-DSD016-ERS3 DSD_2
Controller Organizer and choose Properties. I8, 2198-DSMO16-ERS2 DSM_3

The Module Properties dialog box appears.

; To configure the remaining inverter properties, you must close the New Module dialog
W’  boxand reopen it as the Module Properties dialog box.

If Then
Your application includes integrated safety Go to step 6 on page 96.
Your application has no safety connections Go to Add an Assaciated Axis on page 97.

6. Click the Safety category.
T e roperes oot s oo sz wors [

- General Safety
- Connection
Time Sync Connection | Requested Packet | Connection Reaction Max Observed
-~ Module Info Type Interval (RPI) (ms) Time Limit (ms) Network Delay (ms)
\;ter?:ar:mtocol Safety Input T = = Pcvanced -
- Port Corfiguration
Reset
- Network Safety Output 20 60.0
[=)- Motion
i Associated Axes Configuration Ownership:
Power —T——
Digttal Input
Diagnostics ) ) }
.. Cyclic Read/Write Conrfiguration Signature:
ID: f0d2_6124 (Hex) Copy
= 8= ms
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7. The connection between the owner and the 2198-DSx-ERSx module is based on the
following:

- Servo drive safety network number

- GuardLogix slot number

GuardLogix safety network number

Path from the GuardLogix controller to the 2198-DSx-ERSx drive
- Configuration signature

If any differences are detected, the connection between the GuardLogix controller and the
2198-DSx-ERSx module is lost, and the yellow yield icon appears in the controller project
tree after you download the program.

8. Click Advanced.
The Advanced Connection Reaction Time Limit Configuration dialog box appears.

f Advanced Connection Reaction Time Limit Cowj
Input
Requested Packet Interval (RPI) W : ms (6 - 500)
Timeout Multiplier: 2= (-4
Network Delay Multiplier: 200 % (10-600)
Connection Reaction Time Limit: 401 ms
Quiput
Reqguested Packet Interval (RPI) 20 ms (Safety Task Period)
Timeout Multiplier: 2= (-4
Network Delay Multiplier: 200 % (10-600)
Connection Reaction Time Limit: 60.0 ms
I OK ] I Cancel ‘ I Help ‘

Analyze each safety channel to determine the appropriate settings. The smallest Input RPI
allowed is 6 ms. Selecting small RPI values consumes network bandwidth and can cause
nuisance trips because other devices cannot get access to the network.

For more information about the Advanced Connection Reaction Time Limit Configuration,
refer to Additional Resources on page 9 for the appropriate user manual for your
GuardLogix or Compact GuardLogix controller.

9. Click OK to close the Advanced dialog box.
10. Click Apply to save the Safety category parameters.

Add an Associated Axis

After you've established your ArmorKinetix modules in the Studio 5000 Logix Designer application,
the feedback options need to be defined for each axis. Each physical axis supports motor and
auxiliary feedback.

Table 42 - ArmorKinetix Feedback Axis Summary

Module Inverter Cat. No. Motor Feedback Auxiliary Feedback
. 2198-DSD-ERS2 or . .

Armorkinetix DSD 9198-DSD-ERSH T(axis 1) 1(axis 2)
—— 2198-DSM-ERS2 or .

ArmorKinetix DSM 9198-DSM-ERS5 1 (axis 1) -
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Table 43 - Motor Feedback Compatibility

Module gl:ttizl;‘Feedback Device Feedback Type Description
« Digital AqB . - - . .-
. Diital AgB with UVW Applies to Kinetix MPL (-H) rotary motors, Kinetix MPAS (direct-drive) linear
\gita Ag Incremental actuators, Kinetix LDAT (-xBx) linear thrusters, and Kinetix LDC linear
« Sine/Cosine motors
Motor Feedback Connector |+ Sine/Cosine with UYW ’
) High-resolution, Applies to Kinetix MPL, MPM, MPF, MPS (-M/S or -V/E) rotary motors;
Hiperface Sine/Cosine absolute, single-turn | Kinetix MPAS (ballscrew), MPAR linear actuators; ; and Kinetix LDAT
and multi-turn (-xDx) linear thrusters by using the motor feedback cable.
High-resolution, . -
ggrt]%re Fc’?gger/Feedhack Hiperface DSL absolute, single-turn \e/IF;Xc tfre_llcm:;Iyll(r\]/[};’lla.rs\lPF VPS, and VPH), 63...130mm Frames, Kinetix VPAR
and multi-turn y )
- High-resolution,
DM DSL Feedback (internal |06 tace pt. absolute, single-turn | Applies to ArmorKinetix DSM modules.
connection) and multi-turn

Follow these steps to configure the axes for your ArmorKinetix System.
1. Right-click the 2198-DSx-ERSx module you just created and choose Properties.
The Module Properties dialog box appears.
2. Select the Associated Axes category.

8 e e o ciom s sz oo [T e r o e I
I Asnoclated Axea 1 Assoristed hues
- 1 rene s e o cerer i
Motor Paschiach Dt Foeduack e e e vasms
Mot 1504 Pradback Devic: cnares
e 7 iy Ao cnares [
Mt Feackiack D crores
| & maous
551
Satun: e oK Cancel by

In this example, DSM modules support one axis and DSL feedback only. The DSD modules
support up to two axes and either Auxiliary or DSL feedback.

Motor Feedback Options | Description
The DSD module motor power and feedback connector includes power and
Eghﬁ;ﬂ?ﬁw (M23 type DSL feedback when connected to a Kinetix VPx motor by using 2090-

CSBM1P7-14AFxx cables.

The DSD module motor feedback connector includes other feedback types,
but not DSL, when connected to other motors by using 2090-CFBM7S7-CDAFxx
cables.

Motor Feedback (M17 type
connector)

3. From the Axis x dropdown menu, choose an axis to assign to that motor feedback or
auxiliary feedback device.

4. From the Feedback Device dropdown menu, choose either DSL Feedback or Auxiliary
Feedback to associate with each axis.
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5. Click New Axis.
The New Tag dialog box appears.

MNew Tag >

Description: Cancel
Help

Usage: <controller:

Type: Base ~ | Connection...

Alias Far:

Data Type: AXIS_CIP_DRIVE

Parameter
Connection:

Scope: | =] UM_Controller -

Class: Standard fics)

Extemal Read.Writ ~
Access: == =

Style:
[ Constant

Sequencing
[ Open AXIS_CIP_DRIVE Configuration
Open Parameter Connections
6. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.
1. Click Create.

The axis (Axis_1in this example) appears in the Controller 4 = Motion Groups
Organizer under Motion Groups> : i”ﬂg}*?:mes
. . . 3 Axis_
Ungrouped Axes and is assigned as Axis 1. & A 1.08D
(e
- General Associated Axes
- Connection
. Safety
E:;uif'l“;o Auds 1: Axis_1_DSD v| [..
e EMDC_Dl Motor Feedback Device: D5L Feedback w
- Port Configuration
 Netvelc Load Feedback Device: <none> w
E1- Mation
: ;:ZT::ated sy Axis 2 (Auxiliary Axis): <none = el = Mew Axis...
D?g'rtal lan Master Feedback Device: <none ~
; Diagnostics
i Cyclic Read/Write
= Moﬁon Safety

Ve You can configure an axis as Feedback Only. Refer to Configure Feedback-only
) Axis Properties on page 104 for more information.

Refer to Configure Motor Feedback Properties on page 123 for configuring motor
feedback, load feedback, and master feedback devices.

8. Click Apply.
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Configure a Motion Group

100

Configure Digital Inputs
1. Click the Digital Input category.

(B e roveies o oo sz o

- General Digital Input
- Connection
. Safety
- Time Sync Axis:
' Module Ida Axis Name:
- Intemet Protocol
- Port Configuration X
- Network Digital Input 1:
(- Mation Digital Input 2:
i Associated Axes”
- Power Digital Input 3:
gl Digital Input 4:
i Diagnostics
i Cyclic Read/Write
=- Moﬁon Safety

1 v

Axis_1_DSD

Enable £

Megative Overtravel

Bus Capadtor Ok
Bus Conditioner OK.

2. From the Digital Input dropdown menus choose the functions appropriate for your

application.

See Digital Input Functions on page 62 for definitions of the functions.

3. Click OK.

Repeat step 1through step 3 for each ArmorKinetix DSx module.

Follow these steps to configure the motion group.
1. In the Controller Organizer, right-click Motion Groups and choose New Motion Group.

The New Tag dialog box appears.

- —

MNew Tag i I#ﬂ
Name: UM_Motion
|| Descrption - I
-
Usage: <controller> =
Type: Connection
Alias For: .
| Data Type MOTION_GROUP D
Parameter -
Connection:
=

Typ}e the new motion group Name.

Click Create.

Your new motion group appears in the Controller Organizer under ~ «

the Motion Groups folder.
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Configure Axis Properties
for the PIM Module

4, Right-click the new motion group and choose Properties.
The Motion Group Properties dialog box appears.

Axis Assignment |AtLribute | Tag |
Unassigned: Assigned
Axis_1
Axis_2
|
o) oo ] [ oy

5. Click the Axis Assignment tab and move your axes (created earlier) from Unassigned to

Assigned.

Click the Attribute tab and edit the default values as appropriate for your application.

Click OK.

Your axes moves to the new motion group.

When an axis is associated to the ArmorKinetix PIM module, the Axis Configuration is set to DC/DC
Converter and the Feedback Configuration is set to No Feedback.

You can choose the Motion Group or create a New Group.

o Fomctacs

P Strn

T St e Datind
T Mo ot CortroerLacp Bach
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Configure Axis Properties
for ArmorKinetix DSD and

DSM Modules

102

Follow these steps to configure Axis Properties for your 2198-DSx-ERSx module.
1. Inthe Controller Organizer, right-click the DSx module axis and choose Properties.

2. Select the General category.
The General dialog box appears.

@y Axis Properties - Axis_1_DSD

Categories:

= Motor
- Model
- Analyzer
Motor Feedback
- Scaling
Hookup Tests
Palarity
- Putotune
- Load
i Backlash
- Compliance
}-~ Fiiction
i Observer
- Position Loop
- Velocity Loop
Acceleration Loop
- Torque/Cument Loop

General

Axis Configuration:
Feedback Configuration
Application Type:

Loop Response
Vertical Load Contol

Assigned Group
Mation Group:
Update Period:

Associated Module

Module:
- Planner
Homing Madule Type:
- Actions Power Structure:
- Exceptions i
Cyclic Parameters Aodis Number:
- Parameter List
- Status Test Mode
et Eiama Test Mode Enable
Tag
Test Mode Configuration:
Axis State: Safety State
Manual Tune:

3. From the Axis Configuration dropdown menu, choose your configuration.

Position Loop o
Mator Feedback ~
Basic it
Medium bt
Disabled ~
UM _Group A
20
DsD_2 ~
2198-DSDO16-ERSS
2198-DSDO16-ERSS
1 ~
Disabled ~
Cortroller Loop Back ~
oK Cancel

Help

This example is for the DSD module. The DSM module does not have Frequency Control.

<y, Axis Properties - Axis_1_DSD
Categories
* . General General
- Mator
Model Axis Configuration:
- Analyzer Feedback Corfiguration
. Motor Feedback .
.- Scaling Application Type:
- Hookup Tests Loop Response
- Polarty Vettcal Load Contol
- Autotune
- Load
- Backlash
Compliance Assigned Group
ficton Motion Group
Observer
Position Loop Update: Period:
Velocity Loop
= | n Loop d Module
. Torque/Cumrent Loop WModule:
- Planner
- Homing Module Type
o -+~ Actions Power Structure:
- Exceptions
. Cyclic Parameters Axis Number
Parameter List
Status Test Mode
bk & o Test Mode Enable
Tag
Test Mode Configuration:
Axis State Safety State
Manual Tune...

|Fosmun Loop Vl
Feedback Only

Frequency Contral

Position Loop

Velocity Loop

Torgue Loop

Disabled s

UM _Group ~
20

DSD_2 ~
2198-DSD016-ERSS
2138-DSD016-ERSS

1 ~

Disabled v
Controller Loop Back ~

Cancel
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4, From the Feedback Configuration dropdown menu, choose your configuration, if applicable.

<@y Axis Properties - Axis_1_DSD

Categories

[ Motor
£ Model
. Analyzer
Mator Feedback
- Sealing
- Hookup Tests
Polarity
Autotune
= Load
‘. Backlash
i Compliance
‘.- Friction
. Dbserver
Pasition Loop
- Velocity Loop
- Acceleration Loop
Torgue/Cument Loop
- Planner
- Homing
Actions
- Exceptions
- Cyclic Parameters
Parameter List
- Status
- Faults & Alamms
Tag

o General

Axis State:

Manual Tune.

General

Ayis Configuration:
Feedback Configuration
Application Type:

Loop Respanse
Vertical Load Contol

Assigned Group
Motion Group:
Update Period

Associated Module
Module:
Module Type:
Power Structure:

Puis Number:

Test Mode
Test Mode Enable:
Test Mode Configuration:

Safety State:

Position Loop ~

Motor Feedback ~

Basic i

Medium s
Disabled ~
UM_Group ~ Mew Group
20

DSD_2 ~
2198-DSDO16-ERSS
2198-DSDO16-ERSS
1 “
Disabled ~
Controller Loop Back ~
oK Cancel

5. From the Application Type dropdown menu, choose your type if applicable.

ﬁ‘g Axis Properties - Axis_1_DSD

Categories:

* - General

=) Motor
t- Model
L Analyzer
- Motor Feedback
Scaling
- Hookup Tests
. Polarity
Autotune
= Load
i Backlash
- Compliance
+- Friction
L. Dbserver
- Posttion Loop
Velocity Loop
- Acceleration Loop
.. Torque/Current Loop

General

Auis Configuration:
Feedback Corfiguration:
Application Type:

Loop Response:
Wertical Load Contol

Assigned Group
Mation Group
Update Period:

Associated Module

Module
Planner
- Homing Module Type
FieNons Power Structure
* ... Exceptions
- Cyclic Parameters A Number.
Parameter List
- Status Test Mode
ol & Test Mode Enable
--Tag
Test Mode Configuration:
Muis State: Safety State:
Manual Tune

Pasttion Loop ~
Motor Feedback ~
[Basic ]

Custom
Tracking
Point-to-Point

Constart Speed

UM_Group ~ New Group
20

DSD_? ~
2198-DSDO16-ERSS
2198-DSDO16-ERSS

1 ~

Disabled ~

Cortroller Loop Back ~

Cancel Apply

6. From the Loop Response dropdown menu choose Medium (default).
The default setting is appropriate for most applications.

Help

Help

e

Loop Response Setting Impact

High Under-damped voltage set-point step response (Z = 0.8)
Medium Critically-damped voltage set-point step response (Z = 1.0)
Low Over-damped voltage set-point step response (Z=15)

Click Apply.

Review other categories for the axis and make changes as needed for your application.

Click OK.

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023

103



Chapter 6

Configure and Start the ArmorKinetix System

104

Configure Vertical Load Control Axis Properties

The 2198-DSx-ERSx modules support the Vertical Load Control feature. A vertical load is an axis
that can move due to stored potential energy. Some examples include a robot arm, lift, or
compressed spring. When set to Enabled, rather than applying Stop Category 0 stopping actions in
response to most Major fault conditions, when possible, the drive brings the motor to a controlled
stop and engages the holding brake prior to disabling the power structure.

When Vertical Load Control is enabled and the drive supports Torque Proving and Brake Proving
functionality, the controller sets the associated Proving Configuration attribute default value to
enable.

IMPORTANT  Brake proving functionality is applicable only to drive control modes that are
capable of generating holding torque based on a feedback device.
Therefore, Brake Proving is not applicable to Frequency Control mode with
Sensorless Vector control method.

For more information on controlling vertical loads, see the Vertical Load and Holding Brake
Management Application Technique, publication MOTION-AT0Q3.

Figure 49 - Configure Vertical Load Control

<& Axis Properties - Axis_1_DSD .

Categories:
L General

=1 Motor
1 Model Auis Configuration Postion Loop

i Analyzer Feedback Configuration Motor Feedback
- Motor Feedback
Scaling

- Hookup Tests Loop Response WMedium

Polartty Vertical Load Contol Disabled
Autotune e
& sa
& Load Enabled

i Backlash
i Compliance Assigned Group
£ Friction
i Observer

.. Position Loop Update Period: A Disabled =

Velocity Loop
- Acceleration Loop Associated Module Disabled
Torque/Cument Loop Module 1Enabled k
Planner
.. Homing Module Type 2198 DSDO16-ERSS
| Actions Power Structure: 2198-DSDO16-ERS5
* L. Exceptions
Cyclic Parameters Auxis Number 1 ==
Parameter List
- Status Test Mode

?“"5 & Aams Test Mode Enable: Disabled ~
Lo T
Test Mode Configuration Controller Loop Back i

Application Type: Basic

(4 ES/ES KS

{

Motion Group UM_Group -

Auis State Safety State:

Manual Tune. Cancel Apply Help
[

Configure Feedback-only Axis Properties

Follow these steps to configure feedback-only axis properties.
1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.
The General dialog box appears.
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| @ Axis Properties - Axis 1 DSD X
Categories
General General
Master Feedback
Sealing #uis Corfiguration: Feedback Only ~
Hookup Tests Feedback Corfiguration: Master Feedback ~
Folarty
- Homing
- Exceptions
Cyclic Parameters
- Parameter List
i Status
|| - Fauts & Alams
| Tag Assigned Group
Motion Group: UM_Group ~ New Group
Update Period 20
Associated Module
Module: DSD_2 ~
Module Type: 2193-DSDO16-ERSS
| Power Structure 2193-DSDO16-ERSS
fis Number. 1 ~
Test Mode
Test Mode Enable Disabled v
Test Mode Corfiguration: Controller Loop Back ~
Ao State: Safety State:
nual Ture... Cancel Fpply Help

L

3. From the Axis Configuration dropdown menu, choose Feedback Only.
From the Feedback Configuration dropdown menu, choose Master Feedback.

5. From the Module dropdown menu, choose the drive to associate with your Feedback Only
axis.

The Module Type and Power Structure fields populate with the chosen drive catalog
number.

Click Apply.

Configure module properties for your module for Master Feedback.
Select the Master Feedback Category.

The Master Feedback Device Specification appears.

<y Axis Properties - fxis_1_DSD %
Categores
General Master Feedback Device Specification
Master Feedback
e Device Function Master Feedback e
- Hookup Tests Feedback Channel Feedback 1
Polarty Type: Not Spectied %
o= Uit [Not Specied |
nits b
o Hiperface DSL
- Cyclic Paramelers
- Parameter List
Status
Faults & Alams
Tag
Auds State Safety State

Cancel e Help

9. From the Type dropdown menu, choose a feedback device type.

10. Review other categories in the Controller Organizer and make changes as needed for your
application.

1. Click OK.

See Feedback Specifications on page 65 for more information on auxiliary feedback signals and
Allen-Bradley auxiliary feedback encoders available for use.
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Configure Induction-motor Frequency-control Axis Properties

Follow these steps to configure induction-motor axis properties for various frequency control
methods. Induction motors are only compatible with the ArmorKinetix DSD module and not the DSM
module.

General and Motor Categories
1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.
The General dialog box appears.

<gy Axis Properties - Axis_1_DSD %
Categories
: General
* =1~ Motor
- Modsl Auis Corfiguration Frequency Control ~
Analyzer Feedback Configuration: No Feedback %
. Scaling
- Hookup Tests
Polarity
e Vertical Load Contol Disabled o
* . Frequency Control
Actions
- Exceptions
Cyclic Parameters Assigned Group
. Parameter List Pt Gt UM, Group o ) T
- Status
Faults & Alarms Update Period 20

o Tag
Associated Module

Module: DSD_2 i
Module Type: 2138-DSD016-ERSS
Paower Structure 2198-DSD016-ERSS
Aois Number: 1 w
Test Mode
Test Mode Enable: Digabled ~
Test Maode Configuration Controller Loop Back ~
s State Safety State

ual Tune-. Cancel Apply Help

3. From the Axis Configuration dropdown menu, choose Frequency Control.
From the Feedback Configuration dropdown menu, choose No Feedback.

5. From the Module dropdown menu, choose the drive to assaciate with your Frequency
Control (induction motor) axis.

The Module Type and Power Structure fields populate with the chosen drive catalog
number.

Click Apply.
Select the Motor category.
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10.

1.

Q'; Axis Properties - Axis_1_DSD x
Categories
¢~ General Motor Device Specification
il
=) Moter
- Model Data Source: Nameplate Datashest ~ Parameters...
- Analyzer <none: Cl
Scaling
Hookup Tests Motor Type: Rotary Induction ~
- Polarity
. Planmer Ls Bey
i ir:tquancy Control Nameplate [ Datasheet - Phase to Phase parameters
- Actions
- Exceptions Rated Power: 0.0 W Pole Count: 4
- Cyelic Parameters Rated Voiage: 0.0 Votts (RMS) Rated Frequency:  60.0 Hertz
Parameter List — —_—
- Status Rated Speed: 0.0 RPM Max Speed: 0.0 RPM
- Faults & Alams Rated Cument 00 Amps (RMS) Peak Cument: 00 Amps (RMS)
il Motor Overload Limit:  100.0 % Rated
Axis State: Safety State:
lanual Tune... Cancel Apply Help

From the Data Source dropdown menu, choose Nameplate Datasheet.

This is the default setting.

From the Motor Type dropdown menu, choose Rotary Induction.

From the motor nameplate or datasheet, enter the phase-to-phase values for your motor.

See Motor Category on page 213 for a motor performance datasheet example. Also, see
Motor Nameplate Datasheet Entry for Custom Motor Applications, publication 2198-AT002.

Click Apply.

Basic Volts/Hertz Method

1.

Configure the General category and Motor category as shown in General and Motor
Categories on page 106.
Select the Frequency Control category.

From the Frequency Control Method dropdown menu, select Basic Volts/Hertz.

<@y Axis Properties - Axis_1_DSD ®
Categories:
General Frequency Control
B~ Motor
Mode! Frequency Control Method:  Basic Volts/Herlz ~ Parameters
- Analyzer Maximum Voltage: 0.0 Volts (RMS)
- Scaling 4
Hookup Tests Maximum Frequency 1300 Hertz
- Polarty Break Voltage: 2300 Volts (RMS)
Planner Break Frequency: 300 Hertz
* - Freguency Control —_—_———
- A Start Boost 85 Vols (RMS)
Exceptions Run Boost 85 Valts (RMS)
-~ Cyclic Parameters o -
- Parameter List s
Status Welocity Limit Positive 0.0 Posttion Units/s
i‘::hs iemme Velocity Limt Negative: 0.0 Posion Linits/s
Axis State Safety State
Aanual Tune.. Cancel Apply Help
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4, Enter the Basic Volts/Hertz attribute values appropriate for your application.
Default values are shown.
Click Apply.
Select the Parameter List category.
The Motion Axis Parameters dialog box appears.

<fy Axis Properties - Axis_1_DSD X
Categories
. (General Motion Axis Parameters
- Motor
Model Parameter Group: Frequency Control = Associated Page
- Analyzer
Scaling Name o | Value Unit
- Hookup Tests BreakFrequency 30.0]Hertz
Folarity BreakVoltage 230.0 |Wolts (RMS)
- Planner CurrentVectorLimit 200.0 % Motor Rated
* {-Frequency Control FluxUpControl Automatic Dela
- Actions FluxUpTime: 0.0(s
- Exceptions * | FrequencyControlMethod Basic Volts/Hertz|
Cyclic Parameters MaximumFreguency 130.0 |Hertz
- Parameter List Maximumivotage 0.0 |Volts (RMS)
Status RunBoost 8.5 |Volts (RMS)
- Fautts & Alams 1 0.0 |Position Units/s
Tag d2 0.0 |Position Units/s
0.0 |Position Units/s
StartBoost 8.5 |Volts (RMS)
‘VelocityDroop 0.0 | (Position Units/s /% Rated
VelocityLimitNegative 0.0 | Position Units/s.
VelocityLimitPositive 0.0 | Position Units/s
‘VelocityLockTolerance 0.0 | Position Units/s.
Pods State Safety State
Manual Tune Cancel Aoply Help

From the Parameter Group dropdown menu, choose Frequency Control.

Set the FluxUp, SkipSpeed, VelocityDroop, and CurrentVectorLimit attributes appropriate for
your application.

See the corresponding section in Appendix D, beginning on page 201, for information and
configuration examples regarding all of these topics.

9. Click OK.

Sensorless Vector Method

1. Configure the General category and Motor category as shown in General and Motor
Categories on page 106.

2. Select the Frequency Control category.
3. From the Frequency Control Method dropdown menu, choase Sensorless Vector.
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<@ Axis Properties - Axis_1_DSD
Categories:
----- General Frequency Control
Frequency Control Method:  Sensoriess Vector Parameters...
Mazimum Votage: 00 Volts (RMS)
caling
_____ s Maximum Frequency: 1300 Hertz
Falarity
Flanner
* - Frequency Conirol
Actions
Exceptions
Cyclic Parameters -
Parameter List s
Status Velocity Limit Postive: 0.0 Postion Units/s
.Fr:‘;"s & Hams Velocity Limit Negative: 0.0 Postion Units/s
fis State Safety State:
Manual Tune. . Cancel Aeply Help
4. Enter the Basic Volts/Hertz values appropriate for your application.
Default values are shown.
Click Apply.
Select the Parameter List category.
The Motion Axis Parameters dialog box appears.
<f Axis Properties - Axis_1_DSD x
Categories:
General Motion Axis Parameters
£ Motor
- Mode! Parameter Group Frequency Cortrol Assaciated Page
* Analyzer
Scaling Hame | value Unit
Hookup Tests CurrenfVectorLimit 200.0 % Wotor Rated
- Polarity FluxUpControl Automatic Dela
« Planner FluxUpTime 0o|s
- Frequency Control FrequencyControlMathod Sensorless Vecto
- Actions MaximumFrequency 1300 |Hertz.
- Exceptions MaximumVoltage 0.0 |Volts (RMS)
- Cyclic Parameters SkipSpasdi 0.0|Posttion Units/s
SkipSpeed2 0.0|Posttion Units/s
- Status SkipSpeedBand 0.0|Position Units/s
— Faults & lams VeloctyDroop 0.0 (Position Units/s)% Rated
-~ Tag VelocityLimi 0.0 Posttion Units/s
VelocityLimitPositive 0.0 |Position Units/s
VelocityLockTolerance 0.0 |Position Units/s
s State: Safety State:
Manual Tune oK Cancel Help

8. From the Parameter Group dropdown menu, choose Frequency Control.

9. Set the FluxUp, SkipSpeed, VelacityDroop, MaximumFrequency, MaximumVoltage, and
CurrentVectorLimit attributes appropriate for your application.

See the corresponding section in Appendix D, beginning on page 201, for information and
configuration examples regarding all of these topics.

10. Click Apply.

11. Select the Motor>Model category.

Motor model attributes are automatically estimated from the Nameplate/Datasheet
parameters. For improved performance, motor tests can be run.

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023

109



Chapter 6

Configure and Start the ArmorKinetix System

10

12. Select the Motor>Analyzer category.

The Analyze Motor to Determine Motor Model dialog box opens.

QI; Auxis Properties - Axis_1_DSD

Categories:

- General
= Motor
- Model
- Scaling
Hookup Tests
- Polarity
Planner
- Frequency Control
- Actions
- Exceptions
- Cyclic Parameters
Parameter List
- Status
Faults & Alams
- Tag

Puis State

Manual Tune...

Analyze Motorto Determine Motor Model

Dynamic Motor Test  Static Motor Test Calculate Model

Wodel Parameters Current Value Test Results Unit
Motor Stator Resistance 0o Ohms.
Motor Stator Leakage Reactance 0.0 ‘Ohms
Motor Rotor Leakage Reactance 0o Ohms.
Motor Flux Current 0.0 Amps
Rated Slip Speed 1800.0 RPN
Accept Test Re -
Safety State

13. Click one of the motor test tabs.

In this example, Calculate Model is chosen. See Motor Tests and Autotune Procedure on
page 215 for information about each of the tests.

14. Click Start.

15. Click Accept Test Results.

16. Click OK.

Fan/Pump Volts/Hertz Method

1. Configure the General category and Motor category as shown in General and Motor
Categaries on page 106.
Select the Frequency Control category.

From the Frequency Control Method dropdown menu, select Fan/Pump Volts/Hertz.

<8 Axis Properties - Axis_1_DSD

Categories:
- General Frequency Control
=) Motor
... Model Frequency Control Method:  Fan/Pump Volts/Hertz gt
. Analyzer Maximum Voltage: 0.0 Volts {(RMS)
" i:\‘l‘xnugp Tests Maximum Frequency: 130.0 Hertz
-~ Polarity
Planner
* :... Frequency Control
Actions
- Exceptions Run Boost 85 Vaks (RMS)
Cyelic Parameters o
- Parameter List s
Status Welocity Limit Postive: 0.0 Position Units/s
3 :“g"i s Velocity Limit Negafive: 0.0 Posiion Linits/s
Auis State: Safety State:
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4, Enter the Basic Volts/Hertz attribute values appropriate for your application.

Default values are shown.

Click Apply.

Select the Parameter List category.

The Motion Axis Parameters dialog box appears.

<_{“:J' Axis Properties - Axis 1_DSD

Categories

- General
=) Motor

L Maodel

L. Analyzer
- Sealing
- Hookup Tests
.. Palarity

Planner

Frequency Cortrol
- Actions
- Exceptions
Cyclic Parameters
- Status
- Faults & Alarms
- Tag

Auis State:

Manual Tune..

Motion Axis Parameters

Parameter Group: Frequency Control ~ Associated Page
Name | Value Unit
CurrentVectorLimit 200.0| % Wotor Rated
FluxUpControl Automatic Dela:

FluxUpTime 0.0(s
FrequencyControlMethod Fan/Pump Volts/Hertz]
MaximumFrequency 130.0 |Hertz
MaximumVoltage: 0.0|Volts (RMS)
RunBoost 2.5 | Volts (RMS)

1l 0.0 |Position Units/s
SkipSpeed2 0.0 Position Units/s.

i 0.0 | Position Units/s.
VelocityDroop 0.0 | (Position Units/s¥% Rated
VelocityLimitNegative 0.0|Position Unitsis
‘VelocityLimitPositive 0.0 |Position Units/s.
Velocityl ockTolerance 0.0 |Position Units/s.

Safety State:

OK Cancel Ppply

From the Parameter Group dropdown menu, choose Frequency Control.

Set the FluxUp, SkipSpeed, VelocityDroop, RunBoost, MaximumFrequency, MaximumVoltage
and CurrentVectorLimit attributes appropriate for your application.

See the corresponding section in Appendix D, beginning on page 201, for information and
configuration examples regarding all of these topics.

9. Click OK.

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023

Help

m



Chapter 6 Configure and Start the ArmorKinetix System
Configure SPM Motor Closed-loop Control Axis Properties
Follow these steps to configure surface permanent-magnet (SPM) motor closed-loop axis
properties. These steps apply to the DSD and DSM modules.
1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.
The General and Associated Module dialog box appears.
<@y Axis Properties - Axis_1_DSD
Categories
=
= Mator
" Model #uds Configuration Postion Loop &
L Analyzer Feedback Configuration Motor Feedback v
giﬁ;;eedback Application Type Basic v
Hookup Tests Loop Response: Medium bt
:ﬂ;’yﬁe Vestical Load Contol Disabled v
= Load
i Backlash
Compliance Assigned Group
- g'::‘::er Motion Group UM_Group v
Position Loop Update Period 20
- Velocity Loop
Acceleration Loop Associated Module
';Ic;r:z:;’(:urrem Loop Module: DSD_2 ~
Homing Module Type: 2198-DSD016-ERSS
- Aetions Power Structure: 2198-DSD016-ERSS
Exceptions
Cyclic Parameters A Number i 2
- Parameter List
Status Test Mode
_Fr:”'“ & ims Test Mode Enable Disabled v
] Test Mode Configuration Controller Loop Back ~
Axis State: Safety State:
Manual Tune. oK Cancel Help
3. From the General dropdown menus, change configuration settings as needed for your
application.
IMPORTANT  frequency Control is not supported for permanent magnet motors.
4, From the Associated Module>Module dropdown menu, choose your ArmorKinetix DSD
module.
The catalog number populates the Module Type and Power Structure fields.
5. Click Apply.
n2 Rockwell Automation Publication 2198-UMO0BA-EN-P - June 2023



Chapter 6 Configure and Start the ArmorKinetix System

6. Select the Motor category.
The Motor Device Specification dialog box appears.

Axis Properties - Axis_2

Categories:
General Motor Device Specification
Ry |
Model Data Source: Catalog Number ']
- Analyzer
Motor Feedback Catalog Number.  VPL-BI306F-C
E':J?:u% Tests Motor Type: Rotary Permanent Magnet -
- Polarity Units Rev -
Autotune
E-Load Nameplate / Datasheet - Phase to Phase parameters
Backlash
- Compliance Rated Power. 295 kW Pole Count: 8
riction RatedVoltage: 4800 Volis (RMS)
- Observer
Position Loop Rated Speed: 4250.0 RPM Max Speed: 4250.0 RPM
ielocty Loop Rated Cumrent: 1045 Amps (RMS) Peak Current: 3948 Amps (RMS)
Acceleration Loop
- Torque/Current Laop Rated Torgue: 1338 N-m Motor Overload Limit 100.0 % Rated
Planner
- Homing
Actions
- Exceptions
Drive Parameters
- Parameter List
Status
- Faults & Alarms
Tag
|
Axis State: Safety State:

Manual Tune...

e

From the Data Source dropdown menu, choose Catalog Number.
Click Change Catalog.

The Change Catalog Number dialog box appears.
rChange Catalog Number w1

Catalog Number:

VPL-B1304M-P ~ o
VPL-B1306C-C

VPL-B1306C-P
VPL-B1306C-Q
VPL-B1306F-P
VPL-B1306F-Q e
VPL-B1651C-C =
VPLBI651C-P
VPLB1651C-Q

winl_BieciE ~

Filters
Voltage Family Feedback Type
[<al> ~| |vrLB <] [cal> -

L

9. Select the motor catalog number appropriate for your application.
To verify the motor catalog number, refer to the motor name plate.

10. Click OK to close the Change Catalog Number dialog box.

11. Click Apply.

Motor data specific to your motor appears in the Nameplate / Datasheet - Phase to Phase
parameters field.
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12. Select the Scaling category and edit the default values as appropriate for your application.

Axis Properties - Axis_4 ﬂ
Catagories:
- General Scaling to Convert Motion from Contreller Units to User Defined Units
I = M_olur I
- Model Load Type: Direct Coupled Rotary =
s Anslyzer Transmission
Motor Feedback
= 1 w
~Hookup Tests
Polarity Actuator
- Autotune T <none> i
=I-Load
& Backlash C 1.0 Millimeter/Rev A
Compliancs Dian 10 Millimeter i
Friction
Observer Scaling
- Position Loop Units: Position Units
- Velocity Loop
Acceleration Loop Scaling: 10 Position Units per 10 Motor Rev -
- Torque/Current Loop Travel
- Planner
Homing Mode: Unlimited -
- Actions
Exceptions D
Drive Parameters o] 10 . : 1.0
- Parameter List
Status [ Soft Travel Limits
Faults & Alarms [
0.0
-Tag
0.0
Auxis State: Safety State:
L =

13. Click Apply, if you make changes.
14. Select the Load category and edit the default values as appropriate for your application.

Axis Properties - Axis_4 ﬂ

Categories:
- General Characteristics of Motor Load
I [=-Motor I
Model Load Inertia/Mass

Motor Feedback
Scaling Use Load Ratio

~Hookup Tests
Pu\am; Load Ratio 00 Load Inertia/Motor Inertia

- Autotune Motor Inertia: 0.0138 Kg-m"2

0.0138

Backlash
Compliance
Friction
Observer Inertia/Mass Compensation
- Position Loop
- Velocity Loop

Acceleration Loop System Acceleration 665.46246 Rev/s™2 @100 % Rated
- Torque/Current Loop
- Planner

Homing Active Load Compensation
- Actions

Exceptions

Drive Parameters
- Parameter List

Status

Faults & Alarms
-Tag

System Inertia: 0.15027143 % Rated/(Rev/s"2)

Torque Offset oo % Rated

Axis State: Safety State:

15. Click Apply, if you make changes.
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16. Select the Actions category.
The Actions to Take Upon Conditions dialog box appears.

Axis Properties - Axis_4 ﬂ
Categories:
- General Actions to Take Upon Conditions
| | & Mowr . |
e S
Analyzer Disable (MSF) Stopping Action Cumrent Decel & Disable Zi
- Motor Feedback
Scaling Connection Loss Stopping Action Cument Decel & Disable -
- Hookup Tests
Palarity
- Autotune
- Backlash
Compliance Inverter Overload Action:
- Friction .
Observer Safety Actions
fesioniLoon Safe Torque Off Action Current Decel & Disable A
Velocity Loop
Acceleration Loop Safe Torque Off Action Source. Connected Drive bt
- TorguefCurrent Loop .
Planner SR SRR AE T
- Homing Safe Stopping Action Source: Connected Drive -
- Exceptions
Drive Parameters
- Parameter List
Status
- Faults & Alarms
Tag
Axis State Safety State:
- o) [ ] [
L -

From this dialog box you can program actions for the drive module to take. Refer to Logix
5000 Controller and Drive Module Behavior on page 142 for more information.

17. Select the Exceptions category.
The Action to Take Upon Exception Condition dialog box appears.

Q) Auxis Properties - Axis

Categories:
- General » | Action to Take Upon Exception Condition
- Motor
Model Exception Condition Action ~ Parameters...
o Analyzer Brake Slip Disable ||

..... Motor Feedback Bus Module Failure Disable ||
Bus Overvoltage Factory Limit Dizable |ae]
Bus Power Blown Fuse Disable |ae]
Bus Power Loss Disable |ae]
CIE e St J Osatie o DANGER: Modfiing Exception
Bus R Overtemp Factory Limit | Disable Lae [Action settings may require
Bus Undervoltage Factory Limit Disable [ae] programmatically stopping or
Bus Undervoltage User Limit Disable [ disabling the axis to protect
= on Startup Failure Disablc & personnel, machine, and property.
Converter AC Powver Loss Disable =2 |Refer to user manual for additional

..... Position Loop Enable Input Deactivated Disable Lae] information.

..... Velocity Loop Excessive Position Error Disable ||

..... Acceleration Loop Excessive Velocity Error Disable |5l

..... Torque/Cumrent Lo Feedback Battery Loss Disable |5l

..... Planner Feedback Battery Low Alarm |5l

..... Homing Feedback Data Loss Factory Limit Disable ||

..... Actions Feedback Data Loss User Limit Disable ||

..... Exceptions Feedback Device Failure Disable |5l

..... Cyclic Parameters Feedback Incremental Count Error Disable ||

..... Parameter List Feedback Signal Loss Factory Limit Disable ||

..... Status v Feedback Signal Loss User Limit Disable laef| v

£ >

From this dialog box you can change the action for exceptions (faults). Refer to Logix 5000
Controller and Drive Module Behavior on page 142 for more information.

In the Studio 5000 Logix Designer application, Disable replaced StopDrive as
the default Action.
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18. Select the Parameter List category.
The Motion Axis Parameters dialog box appears.

Axis Properties - Axis_4

Categories

General
=l-Motor
Model
- Analyzer
Motor Feedback
- Sealing
Hookup Tests
- Polarity
Autotune
El-Load
Backlash
- Compliance
Friction
- Observer
Paosition Loop
- Velocity Loop
Acceleration Loop

Planner

- Homing
Actions
Exceptions
Drive Parameters
Status
Faults & Alarms
Tag

- TorquefCurrent Loop

Motion Axis Parameters

Parameter Group: All A Associated Page...
Name | Value Unit =
AccelerationFeedforwardGain 0.0/% |’Ei‘
AccelerationLimit 3894 5955 |Position Units/s*2 H
ActuatorDiameter 10
ActuatorDiameterUnit Millimeter
Actuatorlead 10
Actuatorl_eadUnit Millimeter/Rey
ActuatorType <none>
AdaptiveTuningConfiguration Disabled
AverageVelocityTimebase 0255

BacklashCompensationWindow

0.0 |Position Units

BacklashReversalOffset

0.0 |Position Units

BrakeSlipTolerance

0.0 |Position Units

BrakeTestTorque

0.0 % Motor Rated

CoastingTimeLimit 0.0|s
CommandUpdateDelayOffset 0|us
CommutationOffset 0.0 |Degrees
CommutationPolarity Normal

ConnectionLossStoppingAction

Current Decel & Disable

ConversionConstant

1000000.0 | Motion Counts/Pasition Units

Auxis State

| | Manual Tune

|| CurrentVectorLimit

Safety State

29262323 |% Motor Rated

l

ok ||

Cancel |

Apply

19.
20.

From this dialog box you can set brake engage and release delay times for servo motors.
The parameter names for the brake delay are MechanicalBrakeEngageDelay and
MechanicalBrakeReleaseDelay. For recommended motor brake delay times, refer to the
Kinetix Rotary Motion Specifications Technical Data, publication KNX-TDOO1.

Click OK.

Repeat step 1 through step 19 for each servo motor axis.
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Configure Induction-motor Closed-loop Control Axis Properties

Follow these steps to configure induction-motor closed-loop control axis properties. These steps

apply to the ArmorKinetix DSD module only.

1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.
The General and Associated Module dialog box appears.

QI}J Axis Properties - Axis_1_DSD

Categories:

&1 Mator
Model
- Analyzer
- Motor Feedback
- Sealing
Hookup Tests
- Polarity
- Autotune
= Load
Backlash
- Compliance
-~ Friction
-~ Observer
Position Loop
Velocity Loop
- Acceleration Loop
-~ Torgue/Current Loop
Planner
Homing
- Actions
- Exceptions
- Cyclic Parameters
Parameter List
- Status
- Faults & Mlams
- Tag

Auis State:

Manual Tune

General

Puis Corfiguration:
Feedback Configuration:
Application Type:

Loop Response:
Vertical Load Contol:

Assigned Group
Mation Group:
Update Period

Associated Module
Madule
Module Type
Power Structure:

Auxis Number:

Test Mode
Test Mode Enable
Test Mode Configuration:

Safety State

Position Loop
Motor Feedback
Basic

Medium
Disabled

UM_Group
20

DSD_2
2198-DSDO16-ERSS
2198-DSDO16-ERS5

1

Disabled
Controller Loop Back

OK

Cancel Help

3. From the General dropdown menus, change configuration settings as needed for your

application.

4, From the Associated Module>Module dropdown menu, choose your DSD module.
The catalog number populates the Module Type and Power Structure fields.

5. Click Apply.
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6. Select the Motor category.
The Motor Device Specification dialog box appears.

C{i Acxis Properties - Axis_1_DSD X
Categories
- General Motor Device Specification
A= iotor
i Hﬂodel Data Source: Nameplate Datashest ~ Parameters...
- Analyzer F— ——
- Scaling st
Hookup Tests Mator Type: Retary Induction ~
Polarity
~ Planner e e
* | Frequency Control Nameplate | Datasheet - Phase to Phase parameters
- Actions
- Exceptions Rated Power 0.0 kW Pole Count: 4
Cyclic Parameters Rated Votage: 0.0 Vot (RMS) Rated Frequency 60.0 Hertz
- Parameter List — ——
Status Rated Speed: 0.0 RPM Max Speed: 0.0 RPM
- Faults & Alams Rated Curent: 00 Amps (RMS) Peak Curert: 0.0 Amps (RMS)
“zg Motor Oveoad Limit: ~ 100.0 % Rated
Juis State Safety State

7. From the Data Source dropdown menu, choose Nameplate Datasheet.
This is the default setting.

IMPORTANT  Motor NV is not a supported data source in the Studio 5000 Logix
Designer application for axes configured as Induction-motor closed-
loop.

a. Select the Polarity category.
b. For Motor Polarity, click Inverted (default is Normal).

Axis Properties - Axis_2 Iﬁ

Categories:
General it Motor. and Feedback Polarity
I = Mator i i I
- Model Motion Polarity: (@ Normal (JInverted
- Analyzer
- Maotor Feedback
- Scaling Feedback 1 Polarity: -Q-Norma\ ( ! Inverted
- Hookup Tests
- Autotune
=-Load 1
..Backlash H DANGER: Modifying polarity setting may cause unexpected motion.

(MotorPo\anty () Normal -Q-Inverted) Test Polarity

- Compliance
- Friction
- Observer
- Position Loop
- Velocity Loop
- Acceleration Loop
- Torque/Current Loop
- Planner
- Homing
- Actions
- Exceptions

c. Click Apply and return to the Motor category.
From the Motor Type dropdown menu, choose Rotary Induction.
From the motor nameplate or datasheet, enter the phase-to-phase values for your motor.

See Motor Category on page 213 for a motor performance datasheet example. Also see
Motor Nameplate Datasheet Entry for Custom Motor Applications, publication 2198-AT002.

10. Click Apply.

18 Rockwell Automation Publication 2198-UMO0BA-EN-P - June 2023


http://literature.rockwellautomation.com/idc/groups/literature/documents/at/2198-at002_-en-p.pdf

Chapter 6

Configure and Start the ArmorKinetix System

1. Select the Motor Feedback category.

The Motor Feedback Device Specification dialog box appears.

Axis Properties - Axis_2

Categories:

- General
= Mator
- Model
Analyzer
Scaling
- Hookup Tests
Polarity
- Autatune
B-Load
- Backlash
Compliance
- Friction
Observer
- Position Loop

Motor Feedback Device Specification

Device Function: Motor Mounted Feedback

Feedback Channel Feedback 1

Parameters..

Type:
Units

Hiperface DSL -

Rev 7

12. From the Type dropdown menu, choose the feedback type appropriate for your application.
See Configure Motor Feedback Properties on page 123 for feedback configuration examples.
Click Apply.

Select the Scaling category and edit the default values as appropriate for your application.

13.
14.

Axis Properties - Axis_4

=

Categories

General
=-Motar
Model
Analyzer
Motor Feedback
Hookup Tests
Polarity
Autotune
=-Load
Backlash
Compliance
Friction
Observer
Position Loop
Velocity Loop
Acceleration Loop
Torque/Current Loop
Planner
Homing
Actions
Exceptions
Drive Parameters
Parameter List
Status
Faults & Alarms
Tag

Scaling to Convert Motion from Coniroller Units to User Defined Units
Direct Coupled Rotary -

1 1

Parameters

Load Type

Transmission

Actuator
<none> -

10 Millimeter/Rev 5

10 Millimeter i

Scaling
Units Position Units

Scaling 10 Position Units per 10 Motor Rev -
Travel

1000.0
1.0

|| Soft Travel Limits
0o

Axis State:

y Manual Tune...

00

Safety State:

OK Cancel

Apply

Rockwell

15. Click Apply, if you make changes.
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16. Select the Actions category.
The Actions to Take Upon Conditions dialog box appears.

Axis Properties - Axis_4 ﬂ

Categories
General Actions to Take Upon Conditions

I = Mator I

Model Stancard Actians | Parameters.. |

Analyzer Disable (MSF) Stopping Action: Current Decel & Disable
Motor Feedback
Scaling
Hookup Tests
Polarity
Autotune
[=Load

Backlash

Compliance Inverter Overload Action:

Friction

Observer
Position Loop
Velocity Loop
Acceleration Loop Safe Torque Off Action Source: Connected Drive
Torque/Current Loop
Planner
Homing Safe Stopping Action Source: Caonnected Drive

Exceptions

Drive Parameters
Parameter List
Status

Faults & Alarms
Tag

Connection Loss Stopping Action: Current Decel & Disable

Mator Overload Action:

Safety Actions

Safe Torque Off Action Current Decel & Disable

Safe Stopping Action: Current Decel

o lfa
5 (58
oo
s (5
oo
v (| v
LRI RIENIR] 44 44

Auis State Safety State

; |

(=]

) o [

From this dialog box you can program actions for the drive module to take. Refer to Logix
5000 Controller and Drive Module Behavior on page 142 for more information.

17, Select the Exceptions category.
The Action to Take Upon Exception Condition dialog box appears.

Q) Auxis Properties - Axis

Categories:
- General » | Action to Take Upon Exception Condition
- Mator

Exception Condition Action ~ Parameters...
Brake Slip Disable Lae]
Bus Module Failure Disable |ae]
Bus Overvoltage Factory Limit Dizable |ae]
Bus Power Blown Fuse Disable |ae]
Bus Power Loss Disable |ae]
CIE e St Dtk o DANGER: Modfiing Exception
Bus R Overtemp Factory Limit | Disable Lae /& |Action settings may require
Bus Undervoltage Factory Limit Disable [ae] ~ programmatically stopping or
Bus Undervoltage User Limit Disable [ disabling the axis to protect
= on Startup Failure Disablc & personnel, machine, and property.
Converter AC Powver Loss Disable =2 |Refer to user manual for additional

..... Position Loop Enable Input Deactivated Disable Lae] information.

..... Velocity Loop Excessive Position Error Disable ||

..... Acceleration Loop Excessive Velocity Error Disable |5l

..... Torque/Cumrent Lo Feedback Battery Loss Disable |5l

..... Planner Feedback Battery Low Alarm |5l

..... Homing Feedback Data Loss Factory Limit Disable ||

..... Actions Feedback Data Loss User Limit Disable ||

..... Exceptions Feedback Device Failure Disable |5l

..... Cyclic Parameters Feedback Incremental Count Error Disable ||

..... Parameter List Feedback Signal Loss Factory Limit Disable ||

..... Status v Feedback Signal Loss User Limit Disable laef| v

‘From this dialog box you can change the action for exceptions (faults). Refer to Logix 5000
Controller and Drive Module Behavior on page 142 for more information.

In the Studio 5000 Logix Designer application, Disable replaced StopDrive as
the default Action.
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18. Select the Parameter List category.
The Motion Axis Parameters dialog box appears.

Axis Properties - Axis_4

Categories:

- General
= Mator
- Model
Analyzer
- Motor Feedback
Scaling
- Hookup Tests
Polarity
- Autatune
B-Load
- Backlash
Compliance
- Friction
Observer
- Position Loop
Velocity Loop
- Acceleration Loop
Torque/Current Loop
- Planner
Haming
- Actions
Exceptions
- Drive Parameters
- Status
Faults & Alarms
- Tag

Axis State:

Manual Tune

Motion Axis Parameters

Parameter Group: Torque/Current Loop s
Name « | Value Unit
CurrentVectorLimit 29262323 |% Motor Rated
OwertorgueLimit 200.0|% Motor Rated
OvertorqueLimitTime 0.0|s
TorquelimitNegative -292 62323 |% Motor Rated
TorqueLimitPositive 292 62323 |% Motor Rated
TorqueLoopBandwidth 1000.0|Hz
TorqueRateLimit 1000000.0|% Motor Rated/s
TarqueThreshold 263.3609 % Motor Rated
UndertorqueLimit 10.0{% Motor Rated
UndertorqueLimitTime 0.0|s

Safety State:

Lo ] |

19, From the Parameter Group dropdown menu, choose Torque/Current Loop.

20. Set the FluxUp attributes appropriate for your application.

See the corresponding section in Appendix D, beginning on page 201, for information and
configuration examples regarding this topic.

IMPORTANT  The Automatic FluxUpControl setting is recommended for best
autotune results.

21. Click Apply.
22. Select the Load category and edit the default values as appropriate for your application.

Axis Properties - Axis_4

=)

Categories:

General
= Mator
Model
- Analyzer
Motor Feedback
- Scaling
Hookup Tests
- Polarity
Autotune
=8 Load|
Backlash
- Compliance
Friction
- Observer
Position Loop
- Velocity Loop
Acceleration Loop
- Torque/Current Loop
Planner
- Homing
Actions
- Exceptions
Drive Parameters
- Parameter List
Status
- Faults & Alarms

Characteristics of Motor Load
Load Inertia/Mass
Load Coupling:
Use Load Ratio
Load Ratio

Motor Inertia:

Inertia/ Mass Compensation
System Ineria:

System Acceleration:

Active Load Compensation

Torque Offset:

0.0
00138
0.0138

015027143
665.46246

0.0

Load Inertia/Motor Inertia
Kg-m"2

% Rated/(Rev/s"2)
Rev/s"2 @100 % Rated

% Rated
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C{'}J Axis Properties

Categories:

- Axis_1_DSD

=k

General
Mator

i Model
Scaling
Hookup Tests

Exceptions
Cyclic Parameters
Parameter List

Axis State:

122

23. Click Apply, if you make changes.

24. Click OK.

25. Select the Motor>Model category.

Motor model attributes are automatically estimated from the Nameplate/Datasheet
parameters. For improved performance, motor tests can be run.

26. Select the Motor>Analyzer category.
The Analyze Motor to Determine Motor Model dialog box opens.

Dynamic Motor Test  Static Motor Test  Calculate Model

Analyze Motor to Determine Motor Model

Model Parameters Current Value Test Results unit
Motor Stator Resistance 0.0 Ohmes
Motor Stator Leakage Reactance 0.0 Ohms
Motor Rotor Leakage Reactance 0.0 Ohms
Motor Flux Current 0.0 Amps
Rated Slip Speed 1200.0 RPM
Safety State:
Cancel Apphy Help
IMPORTANT  The Dynamic motor test cannot be run without a non-zero motor
inertia.
21. Click the tab corresponding to the Motor Test you want to run.
See Motor Tests and Autotune Procedure on page 215 for information about each of the
tests.
28. Click Start.
29. Click Accept Test Results.
30. Click Apply.
31, Select the Autotune category.
32. Repeat step 1through step 31 for each induction motor axis.
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Configure Motor Feedback Properties

This section provides more configuration detail for module properties and axis properties when
incremental feedback types are used in your application.

Depending on the Motion Safety selection you made when you configured the module definition

(see Add and Configure the DSD or DSM Module > Configure Module Definition on page 94) and the
choices you made when configuring the Associated Axes for your device (see Add an Associated

Axis on page 97)

In this section you configure the axis properties of your ArmorKinetix DSx module for the type of
feedback you intend use in your application.

IMPORTANT The DSM module is only compatible with DSL feedback type.

Table 44 defines valid feedback assignments for each feedback type.
Table 44 - Valid Feedback Assignments

Feedback Type Permahr;lent Magnet Induction Motors | Feedback Only
otors
Hiperface DSL High-resolution
- single-turn and
Hiperface multi-turn, absolute
Digital AgB Motor feedback Master
Digital AqB with UVW/ Load feedback feedback
- - Incremental
Sine/Cosine
Sine/Cosine with UVW
Digital AqB (TTL) Feedback
In this example, a motor feedback device is configured for Digital AgB feedback.
1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the Motor Feedback category.
The Motor Feedback Device Specification dialog box appears.
Axis Properties - Axis_2 : &J‘
Categories:
.. General Motor Feedback Device Specification
.;""M?Tllj\jlodel Device Function: Mator Mounted Feedback
Analyzer Feedback Channel Feedback 1
Scaling Type: [Digital Aqs -]
-Hookup T s
- Autotune Digital AqB
H-Load Cycle Resolution: 1024 Feedback Cycles/Rev
- Compliance
Friction Cycle Interpolation 4 Feedback Counts per Cycle
Vé.\.gtt);i;?_::; BRI R 4096 Feedback Counts per Rev
- Acceleration Loop Startup Method Incremental -
Torque/Current Loop
. Plannar
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3. Configure the device function and type.

In this example, Motor Feedback is the device function and Digital AgB is the feedback type.
4, Enter values for the Digital AqB specification fields.

The only valid value for Cycle Interpolation is 4.

From the Startup Method dropdown menu, choose Incremental.

Click Apply.

75,  Whenthe Device Function is Load-Side Feedback or Master Feedback,
&/  configuration is identical to Motor Mounted Feedback.

123




Chapter 6 Configure and Start the ArmorKinetix System

Digital AqB with UYW (TTL w/Hall) Feedback

In this example, a mator feedback device is configured for Digital AqB with UVW feedback.
1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the Motor Feedback category.
The Motor Feedback Device Specification dialog box appears.

Axis Properties - Axis_2 ﬁ
Categories:
... General Motor Feedback Device Specification
' [=-Mator -
. Model evice Function: Mator Mounted Feedback
Analyzer Feedback Channel Feedback 1
Scaling Type: [Digital AqB with UVW -]
- Hookup Tests i
Polarity Unis [REV ']
. Autotune Digital AqB with Uvw
-Load Cycle Resolution: 1024 Feedback Cycles/Rev
- Compliance
Friction Cycle Interpolation 4 Feedback Counts per Cycle
- Observer Effact "
: ctive Resolution 4096 Feedback Counts per Rev
Velocity Loop
- Acceleration Loop Startup Method
Torque/Current Loop
Dlsnnar

3. Configure the device function and type.

In this example, Motor Feedback is the device function and Digital AgB with UVYW is the
feedback type.

4. Enter values for the Digital AqB with UVW specification fields.
The only valid value for Cycle Interpolation is 4.
From the Startup Method dropdown menu, choose Incremental.
From the Alignment dropdown menu, choose Not Aligned.
Click Apply.
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Sine/Cosine Feedback

In this example, a motor feedback device is configured for Sine/Cosine feedback.
1. Inthe Controller Organizer, right-click an axis and choose Properties.

2. Select the Motor Feedback category.

The Motor Feedback Device Specification dialog box appears.

Axis Properties - Axis_2

Categories:

- General
= Mator
- Model
Analyzer
Scaling
- Hookup Tests
Polarity
- Autatune
B-Load
- Compliance
Friction
- Observer
Velocity Loop
- Acceleration Loop
Torque/Current Loop
- Planner
Haming
- Actions
Exceptions
- Drive Parameters
Parameter List
- Status
Faults & Alarms
.. Tag

Axis State:

Manual Tune

Motor Feedback Device Specification

Device Function:

Feedback Channel

Motor Mounted Feedback
Feedback 1

Type: [SinefCosiﬂe ']
Units [Rev ']
Sine/ Cosine

Cycle Resolution: 1024 Feedback Cycles/Rev

Cycle Interpolation 2048

Effective Resolution 2097152

Incremental -

Startup Method

Safety State:

Feedback Counts per Cycle

Feedback Counts per Rev

Parameters..

[ o

Cancel Apply

3. Configure the device function and type.

In this example, Motor Feedback is the device function and Sine/Cosine is the feedback type.
4, Enter values for the Sine/Cosine specification fields.

The only valid values for Cycle Interpolation are powers of 2 from 4 through 65536.

From the Startup Method dropdown menu, choose Incremental.

Click Apply.
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When the Device Function is Load-Side Feedback or Master Feedback,
configuration is identical to Motor Mounted Feedback.
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Sine/Cosine with Hall Feedback

In this example, a motor feedback device is configured for Sine/Cosine with UYW feedback.
1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the Motor Feedback category.
The Motor Feedback Device Specification dialog box appears.

Axis Properties - Axis_2 &J
Categories:
... General Motor Feedback Device Specification
fj | = Moo Device F Motar Mounted Feedback
. Model evice Function: otor Mounted Feedbac
Analyzer Feedback Channel Feedback 1
= Motor Feedback]
Scaling Type: ISinefCosiﬂe with UVW ']
- Hookup Tests Units =
Polarity [REV J
. Autotune Sine/ Cosine with Uvw
H-Load Cycle Resolution: 1024 Feedback Cycles/Rev
- Compliance
Friction Cycle Interpolation 2048 Feedback Counts per Cycle
---Opser\ler Effective Resolution 2097152 Feedback Counts per Rev
Velocity Loop
- Acceleration Loop Startup Method Incremental -
Torque/Current Loop

3. Configure the device function and type.

In this example, Motor Feedback is the device function and Sine/Cosine with UVW is the
feedback type.

4, Enter values for the Sine/Cosine with UYW specification fields.
The only valid values for Cycle Interpolation are powers of 2 from 4 through 65536.
From the Startup Method dropdown menu, choose Incremental.
From the Alignment dropdown menu, choose Not Aligned.
Click OK.

Hiperface DSL

In this example, a motor feedback device is configured for Hiperface DSL feedback.
1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the Motor Feedback category.
The Motor Feedback Device Specification dialog box appears.
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(&

Categories:

- General

EJ- Mator

- Model

Lo Analyzer

* L. Motor Feedback

- Scaling

- Hookup Tests
Polarity

- Autotune

- Obsarver

Posttion Loop

- Velocity Loop
Acceleration Loop

- Torgue/Cument Loop
Planner

- Homing

- Actions
Exceptions

- Cyclic Parameters
Parameter List

- Status
Faults & Alams

. Tag

Ao State:

Manual Tune

Motor Feedback Device Specification

Device Function

Feedback Channel

Type:

Units:

Hiperface
Cycle Resolution
Cycle Interpolation:
Effective Resolution:
Startup Method:

Tums:

Commutation
Miignment
Offset
Polarity

Safety State:

Mator Mounted Feedback

Parametars

Feedback 1

Hiperface ~

Rev o
Feedback Cycles/Rev
Feedback Counts per Cycle
Feedback Counts per Rew

Absolute M

Not Aligned w

Degrees Test Commutation...

Normal ~

0K Cancel Apply Help

3. Configure the device function and type.
In this example, Motor Feedback is the device function and Hiperface DSL is the feedback

type.

Click OK.
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Enter values for the Hiperface DSL specification fields.
From the Startup Method dropdown menu, choose Absolute.
From the Alignment dropdown menu, choose Not Aligned.
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Understand Bus-sharing When configuring Module Properties>Power category for each ArmorKinetix module, you can
GI’Ole Configuration breakout modules from one or more servo systems into multiple bus-sharing (power) groups.

Kinetix 5700 DC Bus supply and a PIM module let you configure a Primary bus-sharing group. The
PIM module also allows a Secondary bus-sharing group. A DSD module or a DSM module let you
configure only a Secondary group.

Figure 50 - Bus-sharing Group Configuration

--General Power
Connection
- Time Sync

Power Structure: 2198-P208 Advanced...
Module Info

- Internet Protocol Kinetix 5700 Bus Power Supply, 694, 324-528 Volt
Port Configuration

- Network
Associated Axes Bus Sharing [Gruup2 vl

- Power

S Groupl
Digtal put Bus Reguato Aclon: e —

- Motion Diagnostics Shunt Regulator Resistor Type: Group3
Group4
External Shunt: Groups
Group6
Group?
Group8
Group9
Groupl10
Groupll
Group12
Group13
Groupl4
Groupls
Groupl6
Groupl?
Group18
Group19
Group20
Group21
Group22
Group23
Group24
Group2s

Bus Configuration: Shared AC/DC bt

Bus-sharing Group Example

In Figure 51, twelve axes are needed to support the motion application. All twelve axes are
configured in the same Motion group in the Studio 5000 Logix Designer application.

However, the twelve axes of motion are also configured as two bus-sharing groups in Module
Properties>Power category. By creating two bus-sharing groups, a converter drive that faults in
Group 1only disables Group 1drives, and has no effect on the drive operation of Group 2 drive.

to the same shared-bus connection system must be part of the same Bus

ATTENTION: To avoid damage to equipment all modules physically connected
A Sharing Group in the Studio 5000 Logix Designer application.
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Figure 51 - Bus-sharing Group Example

CompactLogix Controller Programming Network

Studio 5000 Logix
—| Designer Application

S E
CompactLogix 5370 Controller
4 Studio 5000 Logix Designer A
Kinetix 5700 Servo Drive System Application Module Properties>Power Category
Group 1
24 Input Povier Controller Organizer Bus Sharing Group 1
R 9 Axis_01
- Axis_02
ollall= 4 = Motion Grol.!ps Ais. 03
Y | g 4 53 UM_N‘!otmn Axis. 04
1585-M8CBJM-x il =t e ) G Ais_01 Axis_05
Ethernet (shielded) Cable i | e e <& Axis_02 Axis_06
. < Axiz 03 Axis_07
F < Aoris_0d
b hxis_05
a fxis_06
Three-phase Input Power @ Axis 07 Bus Sharing Group 2
‘ % Auis_08 Axis_08
i Axis_09
2198-Pxxx m % fns 19 Axis_10
DC-bus (converter) Power Supply 9198 n006-ERS3 ‘oz 10 Axis_T
: “Gdxis 11 Axis_12
Dual-axis Inverters -
J G hxis 12
Kinetix 5700 Servo Drive System \_ Hrpaupe Ay ),
24V Input Power Group 2
) —
2198-PIM070

Ol 3@ &=

Three-phase Input Power y—w-

2198-P208
DC-bus (converter) Power Supply 2198-S086-ERSS
Single-axis Inverters

=il

2198-DSD-ERSx with Kinetix VPL motor

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023 129



130

Chapter 6 Configure and Start the ArmorKinetix System

Configure Bus-sharing Groups

In both groups, the Bus Configuration for the converter drive is Shared AC/DC and the Bus
Configuration for the inverter drives is Shared DC.

Figure 52 - Group 1DC-bus Power Supply (converter) Configuration

N New Module

+- General

i~ Connection

i Time Sync

i+ Module Info

i Intemet Protocol

i+ Part Corffiguration

i Network

[=1- Motion

i Associated Axes
a
- Digtal Input
i Diagnostics

Status: Creating

Power

Power Structure:

Voltage:

Bus Configuration:

Primary Bus Sharing Group:

Bus Regulator Action:

2198-P208 Advanced...

Kinetix 5700 Bus Power Supply, 63A, 195-264VAC, 324-528...

400-480 VAC e
Shared AC/DC

Groupl ~
Shunt Regulator w

Shunt Regulator Resistor Type: () External (@) Internal

External Shunt:

<none

Cancel Help

Figure 53 - Group 1Dual-axis Inverter Configuration

[ New Module

+- General

i~ Connection

i Time Sync

i+ Module Info

i+ Intemet Protocol

i+ Part Corffiguration

i Network

[=1- Motion

i+ Associated Axes
a
- Digtal Input
i Diagnostics

Status: Creating

i Cyclic Read/Wite

Power

Power Structure:

Voltage:

Bus Configuration:

Primary Bus Sharing Group:

2198-D00G-ERS4 Advanced...

Kinetix 5700 Dual Axis, 2.5A, Networked Advanced Safety

400-480 VAC Y
Shared DC v
Group 1 ~

Cancel Help

Figure 54 - Group 2 DC-bus Power Supply (converter) Configuration

W New Module

;- General
Connection

i+ Module Info
i Intemet Protocol
i+ Part Corffiguration
i Network
[=1- Motion
i Associated Axes
'
- Digtal Input
i Diagnostics

Status: Creating

Power

Power Structure:

Voltage:

Bus Configuration:

Primary Bus Sharing Group:

Bus Regulator Action:

Shunt Regulator Resistor Type:

External Shunt:

2198-P208 Advanced...

Kinetix 5700 Bus Power Supply, 63A, 195-264VAC, 324-528...

400-480 VAC v

Shared AC/DC

Group2 ~

Shunt Regulator w
(O External (@) Internal

<none:

Cancel Help
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Figure 55 - Group 2 Single-axis Inverter Configuration

N Mew Module

;- General Power
i~ Connection
Time Sync
Madule Info Power Structure: 2198-5086-ER54 Advanced...
Intemet Protocol

Port Configuration
Network Voltage: 400-480 VAC i

Kinetix 5700, 43A, Networked Advanced Safety

Bus Configuration: Shared DC ~

Primary Bus Sharing Group: Group 2 ~
Digttal Input
Diagnostics
L. Cyclic Read/Write

Status: Creating Cancel Help

Figure 56 - Group 2 PIM Module Configuration

#° New Module
Power

Pawer Structure: 2198-PIMOT0
Kinetix 5700 Power Interface Modle, 244
Valtage: 400-480 VAC v

Bus Configuration: Shared DC/DC

Primary Bus Sharing Group: | Group 2 v

. Digial Input Secondary Bus Sharing Group:  Group 1 ~
- Diagnostics

Status: Creating Cancel Help
Download the Program After completing the Studio 5000 Logix Designer application and saving the file you must download

your program to the Logix 5000 processor.

Apply Power to the System  This procedure assumes that you have wired and configured your ArmorKinetix system and your
Logix 5000 controller.

wiring of the 2198 servo drives prior to applying power. Once power is applied,

2 SHOCK HAZARD: To avoid hazard of electrical shock, perform all mounting and
connector terminals can have voltage present even when not in use.

Follow these steps to apply power to the ArmorKinetix System system.
1. Disconnect the load to the motor.

disconnect the load to the motor. Make sure each motor is free of all
linkages when initially applying power to the system.

2. Apply 24V DC control power.

The PIM module LCD display begins the startup sequence. Refer to Startup Sequence on
page 84. If the startup sequence does not begin, check the 24V control power connections.

3. When the startup sequence completes, verify the following:
a. DC-bus power supply NET status indicators are steady green.
b. DC-bus power supply MOD status indicators are flashing.
c. DC-bus power supply axis-state is PRECHARGE.

2 ATTENTION: To avoid personal injury or damage to equipment,
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If the DC-bus power supply does not reach the specified axis state and the two status
indicators are not as specified, refer to Status Indicators on page 139.

IMPORTANT  Apply control power before applying three-phase AC power. This
makes sure the shunt is enabled, which can prevent nuisance faults
or Bus Overvoltage faults.

Apply mains input power and monitor the DC BUS voltage on the LCD display.

If the DC BUS does not reach the expected voltage level, check the three-phase input power
connections.

#, Itcan take aslong as 1.8 seconds after input power is applied before the
&/  module can accept motion commands.

a. Verify that all NET and MOD status indicators are steady green.
b. Verify that the DC-bus power supply axis-state is RUNNING.

If the DC-bus power supply does not reach the specified axis state, refer to Fault Code
Overview on page 138.
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Test and Tune the Axes

This procedure assumes that you have configured your ArmorKinetix System drive, your
Logix 5000 controller, and applied power to the system.

IMPORTANT Before proceeding with testing and tuning your axes, verify that the MOD
and NET status indicators are operating as described in Status Indicators on

page 139.

For help using the Studio 5000 Logix Designer application as it applies to testing and tuning your
axes with ControlLogix EtherNet/IP modules or CompactLogix 5370 controllers, refer to Additional
Resources on page 9.

Also, see Motor Nameplate Datasheet Entry for Custom Motor Applications, publication 2198-AT002,
for detailed information on testing and tuning custom motors.

Test the Axes

Follow these steps to test the axes.
1. Verify the load was removed from each axis.

A\

ATTENTION: To avoid personal injury or damage to equipment, you
must remove the load from each axis as uncontrolled motion can occur
when an axis with an integral motor brake is released during the test.

2. Inyour Motion Group folder, right-click an axis and choose Properties.
The Axis Properties dialog box appears.
@ Auis Properties - Axis_1 = @
Categories:
.| Test Motor and Feedback Device Wiring
Mator and Feedback | Mator Feedback | Commutation | Marker |
Test Distance: 2.0 + Position Units
Start R R .
Test State: Passed
Fast complete.
----- Postion Loop Current Test Results
----- Velocity Loop
----- Acceleration Loop |
----- Torque/Cument Lo|
""" Flanner Motor Polarity: Normal Mormal
----- Homing
..... Actions Mation Polarity: Normal Normal
----- Drive P
----- Parameter List Accept Test Results *
..... Status
- Faults & lams 7
tl n F
Manual Tune... QK ] I Cancel
3. Select the Hookup Tests category.
4. In the Test Distance field, enter the desired test distance.
The Position Units are defined in Axis Properties>Scaling category.
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134

Hookup Test Definitions

completes when the drive either detect

Marker

tests.

Verifies marker detection capability as you manually rotate the motor shaft. The test

s the marker or when the mator moves the

distance specified in the Test Distance field. If the marker remains undetected and the
test completes successfully, it means the motor moved the full test distance. If the
marker remains undetected and the test fails, the motor did not move the full test
distance. Run this test after running the Motor Feedback and Motor and Feedback

Commutation applies to third-party or custom perma

Verifies the commutation offset and commutation polarity of the motor. This test

nent-magnet mators equipped with (TTL with

Hall and Sine/Cosine with Hall) incremental encoders that are not available as a catalog
number in the Motion Database. See Commutation Test on page page 235.

Motor Feedback

Verifies feedback connections are wired correctly as you manually rotate the motor
shaft. The test completes when the drive determines that the motor moved the full
distance specified in the Test Distance field. Run this test before the Motor and
Feedback Test to verify that the feedback can be read properly.

Verifies motor power and feedback con
commands the motor to rotate. Becaus
requires full bus power to run. Run the

Motor and
Feedback

nections are wired correctly as the drive
e the drive is rotating the mator, this test
Motor Feedback test before running this test to

verify that the feedback is being read correctly.

Click the desired test to verify connections.
Click Start.

The Studio 5000 Logix Designer - Motor and Feedba
State is Executing.

ck Test dialog box appears. The Test

Logix Designer - Motor and Feedback Test @
Test State: Executing oK
Natch motion direction duri 1
Wet fortest 0 conpiete. e
s
When the test completes successfully, the Test State changes from Executing to Passed.
Logix Designer - Motor and Feedback Test @
Test State: Passed
est complete. Stop
(
C"Ck UK. Legix Designer @

This dialog box appears asking if the axis moved
in the forward direction.

Click Yes if you agree.
Click Accept Test Results.

I . Did the axis move in the forward direction?

J

Cancel J

If the test fails, this dialog box appears.
a. Click OK.
. Verify the DC bus voltage.

. Verify the motor power and feedback wiring.
. Return to step 5 and run the test again.

b
c. Verify unit values entered in the Scaling category.
d
e
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Tune the Axes

With Studio 5000 Logix Designer application, the load observer and adaptive tuning (tuningless)
features are enabled by default, so configuration is not required for tuningless operation.

If additional tuning is required, see the Motion System Tuning Application Technique, publication
MOTION-ATO05, for more information.
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Notes:
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Safety Precautions

Interpret Status Indicators

Troubleshoot the ArmorKinetix System

This chapter provides troubleshooting tables and related information for your ArmorKinetix®

system.

Observe the following safety precautions when troubleshooting your ArmorkKinetix system.

A\

ATTENTION: Capacitors on the DC bus can retain hazardous voltages after
input power has been removed. Before working on the drive module, measure
the DC bus voltage to verify it has reached a safe level or wait the full time
interval as indicated in the warning on the front of the module. Failure to
observe this precaution could result in severe bodily injury or loss of life.

ATTENTION: Do not attempt to defeat or override the module fault circuits. You
must determine the cause of a fault and correct it before you attempt to
operate the system. Failure to correct the fault could result in personal injury
and/or damage to equipment as a result of uncontrolled machine operation.

> B>

ATTENTION: Provide an earth ground for test equipment (oscilloscope) used in
troubleshooting. Failure to ground the test equipment could result in personal
injury.

Refer to these troubleshooting tables to identify faults, potential causes, and the appropriate
actions to resolve the fault. If the fault persists after attempting to troubleshoot the system, please
contact your Rockwell Automation sales representative for further assistance.

Display Interface

The PIM LCD display provides fault messages and troubleshooting information MAIN MENU
by using the soft menu items and navigation buttons. DIAGNOSTICS

AULT LO
Under the Main Menu, select FAULT LOG by using the up/down arrows. [VEA ]

A

Press to display the list of active fault codes.

Press again to display the fault details (the problem in troubleshooting tables).

Press to display the fault help (possible solutions in troubleshooting tables).

Refer to Power Interface Module (PIM) Display on page 81 for more information on navigating the

LCD display menu.
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Fault Code Overview The fault code tables are designed to help you determine the source of the fault or exception. When
a fault condition is detected, the drive module performs the appropriate fault action, the fault is
displayed, and the fault is added to a persistent fault log (along with diagnostics data). The earlier
faults have priority to be displayed.

The drive module removes the fault text from the display when a Fault Reset service is sent from
the controller and the fault is no longer active. If a fault condition is still active following a Fault
Reset service, the fault is again posted to the display and written to the fault log.

However, there can be a delay before the fault is posted again. In a Studio 5000 Logix Designer®
application, this delay results as the AxisFault tag on the drive axis being cleared until the fault is
posted again. During this delay, the AxisState tag continues to indicate that the axis is faulted. Use
the AxisState tag on the axis object only to determine if an axis is faulted.

Although software overtravel fault codes do not exist, software overtravel detection for the
AXIS_CIP_DRIVE axis type is determined in the Logix 5000® controller. For more information, see
Integrated Motion on the EtherNet/IP™ Network Reference Manual, publication MOTION-RM0O3.

The PIM, DSD, and DSM modules maintain a fault log of the last 128 faults. The fault log includes time
stamps and is stored in persistent memory. However, the fault log cannot be cleared on the
module. The DSD and DSM modules default to web enable so you can use an internet browser on
the same subnet to access the fault log.

Table 45 - Fault Code Summary

Fault Code Type ™ @ | Description

FLT Sxx Standard runtime axis exceptions. The exception can apply to an individual axis or to all
axes.
FLT Mxx Manufacturer-specific runtime axis exception. The exception can apply to an individual

axis or to all axes.

INIT FLT Sxx . . . L
Exceptions that prevent normal operation and occur during the initialization process.
INIT FLT Mxx
Exceptions that can prevent normal operation of the drive module and apply to the entire
NODE FLTxx module and affect all axes.
NODE ALARM xx Exceptions that can prevent normal operation of the drive module, but do not result in any
action other than reporting the alarm to the controller.
INHIBIT Sxx Conditions that prevent normal operation and indicate the drive module is prevented from
INHIBIT Mxx being enabled.
ALARM Sxx An underlying exception condition that does not result in any action other than reporting
ALARM Mxx the alarm to the contraoller.

Exception generated by a fault condition detected in the safety function. See SAFE FLT

)
SAFE FLTxx Fault Codes on page 139 for more information.

(1) Sxxrefers to Standard exceptions.

(2)  Mxx refers to Manufacturer-specific exceptions.

(3)  For troubleshooting 2198-xxxx-ERS5 inverter SAFE FLT fault codes, refer to the ArmorKinetix System Safe Monitor Functions Safety
Reference Manual, publication 2198-RM007.

&, Faultcodes triggered by conditions that fall outside factory set limits are identified by
W)  FLatthe end of the display message.
For example, FLT SO7 - MTR OVERLOAD FL. Factory limits are set in the firmware and
are not changeable.
Fault codes triggered by conditions that fall outside user set limits are identified by UL
at the end of the display message.
For example, FLT SO8 - MTR OVERLOAD UL. Some UL limits are changeable in the
parameter list. You can change UL limits with Explicit MSG. We do not recommend
altering UL limits without technical analysis or discussion with 0EM machine builder.
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Status Indicators

ArmorKinetix PIM Modules

moo (~a—— Module Status
neT (O-a—— Network Status

ArmorkKinetix DSx Modules

Module Status
Axis Status

Network Status
Link 2
Link 1

Fault Codes

For ArmorKinetix module fault code descriptions and possible solutions,
see Kinetix 5700 System Fault Codes, publication 2198-RD003;
download the spreadsheet for offline access.

SAFE FLT Fault Codes

For troubleshooting 2198-DSx-ERS2 module and 2198-DSx-ERS5 module SAFE FLT fault codes, see
the ArmorKinetix System Safe Monitor Functions Safety Reference Manual, publication 2198-RM007.

These status indicators apply to the ArmorKinetix PIM and DSx modules. The module status and
network status indicators are just above the LCD status display.

IMPORTANT  Status indicators are not reliable for safety functions. Use them only for
general diagnostics during commissioning or troubleshooting. Do not
attempt to use status indicators to determine operational status.

Table 46 - Module Status Indicator

Condition Status
Steady Off No power applied to the drive.
Steady Green Drive is operational. No faults or failures.
Flashing Green Standby (drive not configured) and Precharge (drive is configured).
Flashing Red Major recoverable fault. The drive detected a recoverable fault, for example, an incorrect or
9 inconsistent configuration.
Steady Red Major fault. The drive detected a non-recoverable fault.
Self-test. The drive performs self-test during powerup. Once self-test is complete, Flashing
Flashing Green/Red Green/Red condition continues if drive is waiting for:
ashing breen/ie « Safety configuration when in Integrated STO mode
« Safety inputs when in Hardwired STO mode

Table 47 - Axis Status - DSx Module
Identity Object State | Module Status LED Motion Device Axis | axis Status LED
ject State

Nonexistent - Power Off | Off off Off

Device Self-testing Flashing Red/Green Self-test Flashing Red/Green
Initialization - Bus not Up | Off
Initialization - Bus Up Flashing Green

. Shutdown - Bus not Up 0ff

Standby Flashing Green -
Shutdown - Bus Up Flashing Amber
Pre-charge - Bus not Up | Off
Start Inhibit Flashing Amber
Stopped Flashing Green
Stopping Solid Green

Operational Solid Green Starting Solid Green
Running Solid Green
Testing Solid Green

. . Aborting Flashing Red
Major Recoverable Fault | Flashing Red Major Faulted Flashing Red
. ) Aborting Solid Red

Major Unrecoverable Fault |Solid Red - -

Major Faulted Solid Red
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Ethernet RJ45 Connectors -
PIM Module

General Troubleshooting

Q‘\ Status Indicators

Table 48 - Network Status Indicator (Link 1and Link 2) - DSx Module

Condition Status

Steady Off No power applied to the drive or IP address is nat configured.

Flashing Green No Motion or Safety connection is established, but drive has obtained an IP address.

Steady Green Motion or Safety connection is established and no timeout has occurred. Normal operation.

Flashing Red Connection timeout. One or more of the connections, for which this drive is the target, has
timed out.

Steady Red Duplicate IP address. IP address specified is already in use.

Flashing Green/Red Self-test. The drive performs self-test during powerup. Once self-test is complete, Flashing

Green/Red condition continues if drive is processing a safety device ID proposal.

Table 49 - Ethernet Link/Activity Status Indicator - PIM Module

Condition Status

. B Steady Off No link

Link/Activity - - —
Steady On Link established but no activity
Blinking Network activity

servo drive performance.

Table 50 - General Troubleshooting

These conditions do not always result in a fault code, but can require troubleshooting to improve

Condition

Potential Cause

Possible Resolution

Axis or system is unstable.

The position feedback device is incorrect or open.

Check wiring.

Unintentionally in Torque mode.

Check to see what primary operation mode was programmed.

Motor tuning limits are set too high.

Run Tune in the Studio 5000 Logix Designer application.

Position loop gain or pasition controller accel/decel rate is improperly
set.

Run Tune in the Studio 5000 Logix Designer application.

Improper grounding or shielding techniques are causing noise to be
transmitted into the position feedback or velocity command lines,
causing erratic axis movement.

Check wiring and ground.

Motor Select limit is incorrectly set (servo motor is not matched to axis
module).

« Check setups.
Run Tune in the Studio 5000 Logix Designer application.

Mechanical resonance.

Notch filter or output filter can be required (refer to Axis Properties
dialog box, Compliance tab in the Studio 5000 Logix Designer
application).

Enable adaptive tuning. See Adaptive Tuning on page 239 for more
notch filter information.

You cannot obtain the motor
acceleration/deceleration that
you want.

Torque Limit limits are set too low.

Verify that torque limits are set properly.

Incorrect motor selected in configuration.

Select the correct motor and run Tune in the Studio 5000 Logix Designer
application again.

The system inertia is excessive.

« Check motor size versus application need.
« Review servo system sizing.

The system friction torque is excessive.

Check motor size versus application need.

Available current is insufficient to supply the correct accel/decel rate.

« Check motor size versus application need.
« Review servo system sizing.

Acceleration limit is incorrect.

Verify limit settings and correct them, as necessary.

Velocity Limit limits are incorrect.

Verify limit settings and correct them, as necessary.

The motor is operating in the field-weakening range of operation.

Reduce the commanded acceleration or deceleration.
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Table 50 - General Troubleshooting (Continued)
Condition Potential Cause Possible Resolution
The axis cannot be enabled until stopping time has expired. Disable the axis, wait the configured stopping time, and enable the axis.
The motor wiring is open. Check the wiring.

Motor does not respond to a
command.

The motor cable shield connection is improper.

« Check feedback connections.
« Check cable shield connections.

The motor has malfunctioned.

Repair or replace the motor.

The coupling between motor and machine has broken (for example,
the motor moves, but the load/machine does not).

Check and correct the mechanics.

Primary operation mode is set incorrectly.

Check to see what primary operation mode was programmed.

Velocity or torque limits are set incorrectly.

Check and properly set the limits.

Brake connector not wired

Check brake wiring

Presence of noise on command
or motor feedback signal wires.

Recommended grounding per installation instructions have not been
followed.

« Verify grounding.

« Route wire away from noise sources.

« Refer to System Design for Control of Electrical Noise, publication
GMC-RMOO1.

Line frequency can be present.

« Verify grounding.
« Route wire away from noise sources.

Variable frequency can be velocity feedback ripple or a disturbance
caused by gear teeth or ballscrew, and so forth. The frequency can be
a multiple of the motor power transmission components or ballscrew
speeds resulting in velocity disturbance.

« Decouple the motor for verification.
Check and improve mechanical performance, for example, the
gearbox or ballscrew mechanism.

The motor connections are loose or open.

Check mator wiring and connections.

Foreign matter is lodged in the motor.

Remove foreign matter.

The motor load is excessive.

Verify the servo system sizing.

No rotation The bearings are worn. Return the mator for repair.
. . . « Check brake wiring and function.
The motor brake is engaged (if supplied). + Return the motor for repair.
The motor is not connect to the load. Check coupling.
. The duty cycle is excessive. Change the command profile to reduce accel/decel or increase time.
Motor overheating

The rotor is partially demagnetized causing excessive mator current.

Return the mator for repair.

Abnormal noise

Motor tuning limits are set too high.

Run Tune in the Studio 5000 Logix Designer application.

Loose parts are present in the motor.

« Remove the loose parts.
« Return motor for repair.
« Replace motor.

Through bolts or coupling is loose.

Tighten bolts.

The bearings are worn.

Return motor for repair.

Mechanical resonance.

Notch filter can be required (refer to Axis Properties dialog box,
Compliance tab in the Studio 5000 Logix Designer application).

Erratic operation - Motor locks
into position, runs without
control or with reduced torque.

Motor power phases U and V, Uand W, or Vand W reversed.

Check and correct motor power wiring.

AC Contactor won't close

Stuck in configuring.

Check for messages on quick view pane of the controller organizer in the
Studio 5000 Logix Designer application.

Contactor enable unplugged on DFE module.

Plug in the contactor enable.

AC contactor coil failure.

Replace contactor.

These conditions do not always result in a fault code, but can require troubleshooting to improve

bus supply performance.
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Table 51 - PIM Module Troubleshooting

Condition

Potential Cause Possible Solution

Absence of (or fluctuations on)
the PIM module output voltage
under control power only (No
58V)

DC Control input Voltage to the PIM module is out of range of operation. |PIM module Input Voltage should be within the range of 21.6...26.4V.

The 24V supply current capability is not enough to supply the PIM

module load. Size the 24V supply properly.

Do not exceed the maximum allowed external bus capacitance. See

External bus capacitance exceeds the maximum fimit. Calculate System and External-bus Capacitance on page 191.

One or both PIM module DC Bus fuses are open. Replace fuses.

Do not connect more than 24 axes to one PIM module. See Calculate 24V

PIM module Load current exceeds the fimits. DC Control Power Current Demand on page 193.

Logix 5000 Controller and
Drive Module Behavior

By using the Studio 5000 Logix Designer application, you can configure how the ArmorKinetix
system responds when a module fault/exception occurs.

The INIT FLT xxx faults are always generated after powerup, but before the drive is
enabled, so the stopping behavior does not apply.

NODE ALARM xxx faults do not apply because they do not trigger stopping behavior.

For tro)ubleshooting SAFE FLT fault codes, refer to Chapter 9 on page 268 (integrated
safety).

|/F _H\'\"

A\ ° 4

The DC-bus power supplies and servo drives support fault actions for Ignore, Alarm, Minor Fault,
and Major Fault as defined in Table 52. The drives also support five configurable stopping actions
as defined in Table 56.

Table 52 - ArmorKinetix Module Exception Action Definitions

Exception Action | Definition

lanore The drive module completely ignores the exception condition. For some exceptions that are

9 fundamental to the operation of the planner, Ignore is not an available option.
The drive module sets the associated bit in the Mation Alarm Status word, but does not otherwise

Aarm affect axis behavior. Like Ignore, if the exception is so fundamental to the drive, Alarm is not an
available option. When an exception action is set to Alarm, the Alarm goes away by itself when
the exceptional condition has cleared.

Minor Fault The drive module latches the exception condition, but the drive does not execute any exception
action.

Major Fault The drive module latches the exception condition and executes the configured exception action.

You can configure exception behavior in the Studio 5000 Logix Designer application from the Axis
Properties dialog box, Actions category. These controller exception actions are mapped to the drive
exception actions.

Table 53 - Studio 5000 Logix Designer Exception Action Definitions

Exception Action Definition
lanore The controller completely ignores the exception condition. For some exceptions that are fundamental to the operation of the planner, Ignore is not
9 an available option.
The controller sets the associated bit in the Motion Alarm Status word, but does not otherwise affect axis behavior. Like Ignore, if the exception is so
Alarm fundamental to the drive, Alarm is not an available option. When an exception action is set to Alarm, the Alarm goes away by itself when the
exceptional condition has cleared.
Like Alarm, Fault Status Only instructs the controller to set the assaciated bit in the Motion Fault Status word, but does not otherwise affect axis
Fault Status Only behavior. However, unlike Alarm an explicit Fault Reset is required to clear the fault once the exceptional condition has cleared. Like Ignore and

Alarm, if the exception is so fundamental to the drive, Fault Status Only is not an available option.

Stop Planner

The controller sets the associated bit in the Mation Fault Status word and instructs the Motion Planner to perform a controlled stop of all planned
motion at the configured maximum deceleration rate. An explicit Fault Reset is required to clear the fault once the exceptional condition has
cleared. If the exception is so fundamental to the drive, Stop Planner is not an available option.

Disable

When the exception occurs, the associated bit in the Fault Status word is set and the axis comes to a stop by using the stopping action defined by
the drive for the particular exception that occurred. In the event of a fault, there is no controller-based configuration to specify what the stopping
action is. The stopping action is device dependent.

Shutdown

Shutdown forces the axis into the Shutdown state, abruptly stops the motion planner, disables any gearing or camming operation that specifies this
axis as a master axis, and immediately disables the associated power structure of the drive. If configured to do so by the Shutdown Action
attribute, the drive device may also open a contactor to drop DC Bus power to the power structure of the drive. An explicit Shutdown Reset is
required to restore the drive to an operational state.
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PIM Module Behavior

Stopping action for exception fault codes does not apply to the PIM module. The Disable exception
action for a PIM module means the module enters into a Major Fault state. The Shutdown exception
action exhibits the same behavior as Disable, except the PIM module enters into Shutdown as the
final state and requires a Shutdown Reset to recover.

Fault actions are shown in Table 54 and Table 55.

Figure 57 - Studio 5000 Logix Designer Axis Properties - Exceptions Tab

G Axis Properties - Axis_24_PIM X
Categories
pyw— Action to Take Upon Exception Condition
- Cyclic Parameters Exception Condition Action ~ Parameters.. |
Parameter List Bus Module Failure: Disable ™
o Status Bus Overvoltage Factory Limit Disable =
Faults & Alams Bus Power Blown Fuse Disable v
- Tag Bus Regulator O Factory Limit | Disable =
Converter Overcurrent Disable )
Runtime Error Disable ™ DANGER: Modfying Exception

1., Action settings may require
" programmatically stopping or
Disable - isabling the axis to protect
personnel, machine, and property.
Ignore
g Refer to user manual for addtional

Alarm jrformation.

FaultStatusOnl
Disahle
Shutdown *

Auis State:

Manual Tune Cancel Apply Help
Table 54 - PIM Module Behavior, FLT Sxx Fault Codes
Fault Action Best Available
Exception Fault Code Exception Text Stopping Action
P P Ignore Alarm Minor Fault | Major Fault (apsﬂesgto major faults)
FLT S15 CONVERTER OVERCURRENT Converter Overcurrent Fault - - - X
FLT $27 - BUS REG OVERTEMP FL O EFB:l?ltRequlator Overtemperature Factory Limit _ _ _ X
FLT S32 - BUS CAPACITOR MODULE . . The PIM module does not
FAILURE Bus Capacitor Module Failure X X X X perform stopping actions.
FLT S35 BUS OVERVOLTAGE FL Bus Overvoltage Factory Limit - - - X
IEHJI? B - BUS POWER FUSE BLOWN Bus Power Fuse Blown Fault - - - X

(1) Supported when shunt thermal switch is connected to the power supply digital input and configured in the Studio 5000 Logix Designer application.

Table 55 - PIM Module Behavior, FLT Mxx Fault Codes

Fault Action Best Available
Exception Fault Code Exception Text _ . Stopping Action
Ignore Alarm Minor Fault | Major Fault | (applies to major faults)
. The PIM module does not
FLT M26 - RUNTIME ERROR Runtime Error - - - X perform stopping actions.

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023 143



Chapter 7

Troubleshoot the ArmorKinetix System

Table 57 - Actions Definitions

ArmorKinetix Behavior

For the ArmorKinetix modules, only selected exceptions are configurable. In the drive behavior
tables, the controlling attribute is given for programmable fault actions.

Table 56 - Configurable Stopping Actions

Stopping Action Description

Ramped Decel & Hold ! Most control

Current Decel & Hold Most control The best available stopping action is the one that maintains the
Ramped Decel & Disable U Less control most control over the motor. However, not all faults support

every stopping action.

Current Decel & Disable Less control

Disable & Coast ?

(1) Ramped Decel is available only when General>Axis Configuration is set to Velocity Loop or Frequency Control.
(2)  When configured for Frequency Control (induction motors only), select Decel & Disable only when the Current Limiting feature is
enabled. For more information on this feature, see Current Limiting for Frequency Control on page 208.

Least control

Actions define the drive behavior in response to specific conditions. The Actions category includes
Standard Actions and Safety Actions.

Action Category  |Action Name Action Trigger Condition Available Actions
« Ramped Decel & Hold
« Current Decel & Hold
Disable (MSF) Stopping Action Execution of an MSF motion instruction. « Ramped Decel & Disable
» Current Decel & Disable
» Disable & Coast
. . A « Ramped Decel & Disable
Standard Connection Loss Stopping Action Loss of the motion connection (for example, inhibiting the module or a network | Current Decel & Disable
cable disconnect). .
» Disable & Coast
Motor Overload Action Receiving MTR OVERLOAD fault, : ﬁ‘;;f"t Foldback
Inverter Overload Action Receiving INV OVERLOAD fault : ﬁ‘;:g"t Foldback
o . : . . » Ramped Decel & Disable
Safe Torgue Off Action 'Trg.nsfmn frorp |$g|c 0 Eof]f of Ihe SafeTorqueUffsc[t;\;g%:;tLas) axis tag, which . Current Decel & Disable
Safety indicates a safe torque-off action was commande . . Disable & Coast
— - - - - 0
Safe Stopping Action Transition from logic 0 to 1 of the SSTActiveStatus or SS2ActiveStatus axistag |+ Ramped Decel

which indicates a safe stopping action was commanded (SS1, $S2). @ « Current Decel

(1) This action is executed only if the axis tag transitions due to a requested STO, not if it was triggered by another safe-stop function (SS1, for example).
(2) See Knowledgebase Technote: Kinetix 5700 ERS4 Drive based SS1 manitored - Stopping methad for more information.
(3) Applies to only Velocity Control mode.

144

Standard Actions

When a control connection update fault (NODE FLT 01) occurs or a controller connection loss fault
(NODE FLT 06) occurs, that other node faults can occur first, which triggers a fault action of Current
Decel & Disable. Without knowing if NODE FLT 01 or NODE FLT 06 will accur first on a connection loss
fault, we recommend that you do not change the default connection loss setting of Current Decel &
Disable.

. UseDLRring topology (see Ring Topology on page 15) for applications where the
W/ possibility of connection loss must be minimized.

Safety Actions

The Action Source dropdown menus include Connected Drive mode and Running Controller mode.

When configured for Connected Drive (default), the drive initiates the stopping sequence according
to the selected stopping action. However, the drive must have an open connection to the motion
controller for the configured stopping action to occur.
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When configured for Running Controller and the controller is in Run mode, the stopping sequence is
controlled by your application program in the motion controller. This provides flexibility based on
your application and requires that your program provide the desired action in response to the
safety function active status. If no logic is created, no stopping action occurs. If the motion
controller is in Program mode (not actively running the application program), the drive ignores the
Action Source and initiates the configured stopping sequence according to the corresponding
Action selected in the dropdown menu.

Figure 58 - Studio 5000 Logix Designer Axis Properties - Actions Category

3 Axis Properties - A L J

Categories:
.. General Actions to Take Upon Conditions

= Motor e .
s

- Analyzer Disable (M5F) Stopping Action: [CurrentDeceI&Disable 'I
- Motor Feedback
- Scaling

Connection Loss Stopping Action: [CurremDecel& Disable 'I

Disable & Coast

- Hookup Tests
- Polarity Current Decel & Disable *
Ramped Decel & Disable

- Autotune

-Load
- Backlash
- Compliance
- Friction
- Observer
- Position Loop

Motor Overload Action:

Inverter Overload Action:
Safety Actions

Safe Torque Off Action

[(I"IOHE>

[(I"IOHE>

[CurrentDece\ & Disable

- Velocity Loop

- Acceleration Loop
- Torque/Current Loop
- Planner

~Homing Safe Stopping Action Source: Connected Drive
Connected Drive *
- Exceptions Running Controller

- Drive Parameters
- Parameter List

- Status

- Faults & Alarms
- Tag

Safe Torque Off Action Source: [Connected Drive

Safe Stopping Action: [CurrentDece\

Axis State: Safety State:

Manual Tune... Cancel
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Behavior and Exception Fault Codes

Table 58...Table 60 provide module behavior and the exception fault codes.

Table 58 - Drive Behavior, FLT Sxx Fault Codes

Permanent Fault Action Best Available
. . Induction , | Stopping Action
Exception Fault Code Exception Text Magnet Motor Minor |Major |(apnlies to maior
Motor lgnore |Alarm | v | Fault gaﬂﬁsl) J
FLT S04 - MTR QVERSPEED UL Motor Overspeed User Limit Fault X X X X X X |Ramped Decel "'/Hold
Motor Overtemperature Factory Limit Fault (If _ _ _ _ -
#589 vertical load control) Current Decel/Disable
FLT SO5 - MTR OVERTEMP FL — X X
Motor Overtemperature Factory Limit Fault (If not _ _ _ _ | Disable/Coast
#589 vertical load control)
0]
FLT SO7 - MTR OVERLOAD FL Motor Thermal Overload Factory Limit Fault X X - - - X E;’isf;‘glgd Decel ™/
FLT S08 - MTR OVERLOAD UL Motor Thermal OverLoad User Limit Fault X X X X X X |Ramped Decel "'/Hold
Inverter Overtemperature Factory Limit Fault (If C .
#5689 vertical load control - - - urrent Decel/Disable
FLT ST1 - INV OVERTEMP FL vertcal bad contro) ___ X X X
Inverter Overtemperature Factory Limit Fault (If _ _ _ Disable/Coast
not #589 vertical load control)
FLT S13 - INV OVERLOAD FL Inverter Thermal Overload Factory Limit Fault X X - - - X |Current Decel/Disable
FLT S14 - INV OVERLOAD UL Inverter Thermal Overload User Limit Fault X X X X X X |Ramped Decel /Hold
U]
FLT $22 - AC POWER LOSS Converter AC Power Loss Fault X X X | x| x| X S?Q&Ed Decel ™/
lg/leLlle%_ BUS CAPACITOR MODULE | 5 capacitor Module Failure X X X X X X |Ramped Decel /Hold
FLT S33 - BUS UNDERVOLT FL Bus Undervoltage Factory Limit Fault X X - - - X |Disable/Coast
FLT S34 - BUS UNDERVOLT UL Bus Undervoltage User Limit Fault X X X X X X Ramped Decel “)/Hold
FLT S35 - BUS OVERVOLT FL Bus Overvoltage Factory Limit Fault X X - - - X |Disable/Coast
1
FLT $37 - BUS POWER LOSS Bus Power Loss X X X | x| x| X Eg’;‘g@d Decel '/
FLT S40 - BUS POWER SHARING . Ramped Decel (7
FAULT Bus Power Sharing Fault X X X X X X Disable
FLT Skt - FDBK LOSS UL @ Feedback Signal Loss UL X X X X X X |Ramped Decel "'/Hold
FLT S46 - FDBK COMM UL @ Motor Feedback Data Loss User Limit Fault X X X X X X |Ramped Decel "'/Hold
FLT S49 - BRAKE SLIP FLT Brake Slip Exception X X X X X X |Ramped Decel 0/Hold
FLT S50 - POS HW OTRAVEL Hardware Overtravel - Positive X X X X X X |Ramped Decel 0/Hold
FLT S51 - NEG HW OTRAVEL Hardware Overtravel - Negative X X X X X X |Ramped Decel "'/Hold
Excessive Position Error Fault .
(f #5689 vertcal Ioad control) Current Decel/Disable
FLT S54 - POSN ERROR @ — X X X X X X
Excessive Position Error Fault Disable/Coast
(If not #589 vertical load control)
Excessive Velocity Error Fault .
0 (If #589 vertical load control) Current Decel/Disable
FLT S55 - VEL ERROR - - X X X X X X
Excessive Velocity Error Fault Disable/Coast
(If not #589 vertical load control)
FLT S56 - OVERTORQUE LIMIT @ | Overtorgue Limit Fault X X X X X X [Ramped Decel "/Hold
FLT S57 - UNDERTORQUE LIMIT @ | Undertorgue Limit Fault X X X X X X |Ramped Decel "'/Hold
U]
FLT S61 - ENABLE INPUT Enable Input Deactivated X X X X X X S?Q&Ed Decel '/

(1) Available only in Velocity Control mode. Available stopping action is Current Decel in Position Control mode.
(2) Does not apply to induction motors in frequency control mode.
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Table 59 - Drive Behavior, FLT Mxx Fault Codes

Fault Action Best Available
Permanent Inducti Stopping Action DSD/
Exception Fault Code Exception Text Magnet I‘Il‘otl:)cr fon | o Minor |Major |DSH®)
Motor gnore | Rlarm | couit  |Fault |(applies to major
faults)
FLT M02 - MOTOR VOLTAGE @ Motor Voltage Mismatch Fault X X X X X X |Disable/Coast
FLT MO5 - FDBK BATTERY LOSS Feedback Battery Loss Fault X - - - - X |Disable/Coast
FLT MO6 - FDBK BATTERY LOW Feedback Battery Low Fault X - X X X X |Disable/Coast
FLT MO7 - FEEDBACK
INCREMENTAL reedback Icremental Count X X X | x | x | x |isable/Coast
COUNT ERROR FAULT
FLT M26 - RUNTIME ERROR Runtime Error X X - - - X |Disable/Coast
FLT M28 - SAFETY CoMM © Ezrarfgﬁy Module Communication X X _ _ _ X |Disable/Coast
(1) The PIM module does not have Stopping Action.
(2) Does not apply to induction motors in frequency control mode.
(3) Applies to drives in Integrated STO mode.
Table 60 - Drive Behavior, NODE FLT Fault Codes
Fault Action Best Available
Permanent . Ny ;
. . Induction - | Stopping Action
Exception Fault Code Exception Text Magnet M M " .
Motor Motor Ignore |Alarm Fa::lljtr F:lj:l,tr gﬂﬂlsl;zs to major
NODE FLT 01 - LATE CTRL UPDATE | Control Connection Update Fault X X - - - X |Ramped Decel MDisable
NODE FLT 05 - CLOCK SKEW FLT | Clock Skew Fault X X - - - X |Ramped Decel )/Disable
Programmable per @ )
NODE FLT 06 - LOST CTRL CONN | Lost Controller Connection Fault X X - | - | - | x |ConnectionLoss Stopping
Action (see Table 57 on
page 144).
NODE FLT 07 - CLOCK SYNC Clock Sync Fault X X - - - X |Ramped Decel/Disable

(1) Available only in Velocity Control mode. Available stopping action is Current Decel in Position Control mode.
(2) Do nat change the default stopping action.
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Notes:
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Chapter 8

Remove and Replace PIM and DSx Modules

This chapter provides remove and replace procedures for ArmorKinetix® system modules.

and assemblies. You are required to follow static-control precautions when you
install, test, service, or repair this assembly. If you do not follow ESD control
procedures, components can be damaged. If you are not familiar with static
control procedures, refer to Guarding Against Electrostatic Damage, publication
8000-4.5.2, or any other applicable ESD awareness handbook.

2 ATTENTION: This drive contains electrostatic discharge (ESD) sensitive parts

Before You Begin When each in-cabinet drive module is installed, network settings are configured from the setup
screens. Before removing the module, revisit the Network menu and make note of the static IP or
DHCP settings. Refer to Set Network Parameters for the PIM Module on page 84 to access those
settings.

IMPORTANT  If you intend to use the same Studio 5000 Logix Designer application after
replacing your module, the new module must be the same catalog number
as the old module.

IMPORTANT  If replacing a drive module that was configured for integrated safety, see
Understand Integrated Safety Drive Replacement on page 161.

You also need these tools available before you begin removal and replacement procedures:
«  Screwdrivers (to loosen/remove screws)
- Voltmeter (to make sure that no voltage exists on drive connectors)

Remove Power and All Follow these steps to remove power from all power supplies and drives in the system. See
: Kinetix 5700 Servo Drives User Manual, publication 2198-UM002, to remave power from the drives,
Connections and O Bus.

1. Verify that all control and input power has been removed from the system.

ATTENTION: To avoid shock hazard or personal injury, make sure that
all power has been removed before proceeding. This system can have
multiple sources of power. More than one disconnect switch can be
required to de-energize the system.

>

2. Wait 5 minutes for the DC bus to discharge completely before proceeding.

the hazard of electrical shock, verify that voltage on capacitors has been
discharged before attempting to service, repair, or remove this unit. Do not
attempt the procedures in this document unless you are qualified to do so
and are familiar with solid-state control equipment and the safety
procedures in publication NFPA 70E.

3. Using a voltmeter, verify that the DC-bus voltage has discharged.
4, Label and remove all wiring connectors from the module that you are removing.

2 SHOCK HAZARD: This product contains stored energy devices. To avoid
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To identify each connector, refer to DC Bus Connector on page 57.

5. Unplug the DC-bus links and end caps from on top of the power supply, inverters, PIM
module, and accessory modules you are removing.

6. Unplug the shared-bus 24V input wiring connector, T-connectors, and bus-bars from on top
of the PIM module that you are removing (if applicable).

7. For 2198-DSx-ERSx modules, unplug the hybrid cables, motor power and feedback cable,
and digital input cable.

8. For ArmorKinetix PIM modules, unplug the DC Power Connector and the Ethernet network
connector.

9. Remove the ground screw or lug nut and braided ground strap.

PIM Module

Ground Screw or Lug Nut

Remove the PIM Module

You can remove DC-bus power supplies, PIM modules, or accessory modules from the panel in any
configuration by using the same procedure.

IMPORTANT  This procedure applies to any ArmorkKinetix PIM module in any configuration.

Follow these steps to remove ArmorKinetix PIM modules from the panel.
1. Loosen the top and bottom screws of the module you are removing.
Modules with 55 mm width have one top and bottom screw.

2. For the ArmorKinetix PIM modules, grasp the top and bottom of the module with both hands
and pull the module straight out and away from the panel, clearing the zero-stack mounting
tabs and cutouts.

Top Screws
(bottom screws not shown)

Zero-stack Tab
and Cutout Engaged
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Replace the PIM Module
To replace the PIM module, reverse the steps that are shown above or refer to Mount the In-cabinet
Modules on page 44.
Table 61- Drive Module Torque Values
Kinetix 5700 Drive Module Torque Value
Cat. No. Fasteners Nemn (Ibein)
L Lo Module mounting screws
All Kinetix 5700 and ArmorKinetix modules 4.0(35.4)
Module ground lug
2198-Pxxx Input power connector screws 0.8(71)
Start and Configure the Follow these steps to configure the replacement module.

Drive Module

IMPORTANT  If you intend to use the same Studio 5000 Logix Designer application after
replacing your drive module, the new module must be the same catalog
number as the old module.

IMPORTANT  If a servo drive was previously configured by a safety controller, reset the
drive to the Out of Box state. Refer to Qut-of-Box State on page 159.

1. Reapply power to the drive system.
Refer to Apply Power ta the System on page 131 for the procedure.
2. Configure the network settings for the module.

For example, if your old module was configured as Static IP, you must set the IP address,
gateway, and subnet mask in the new module identical to the old module.

Refer to Set Network Parameters for the PIM Module on page 84 to access those settings.
3. Download the Studio 5000 Logix Designer application to the controller.
Verify that the drive system is working properly.
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Notes:
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Chapter 9

Overview

ArmorKinetix System Safety Features

Use this chapter to become familiar with the safe torque-off functionality built into ArmorkKinetix®
system.

This chapter covers integrated STO and SS1timed on 2198-DSx-ERS2 and safe monitor functions on
2198-DSx-ERS5, see the ArmorKinetix System Safe Monitor Functions Safety Reference Manual,
publication 2198-RM007. The ArmorKinetix DSD and DSM have both ERS2 and ERS5
implementations.
The 2198-DSx-ERS2 supports:

« Integrated STO

«  Timed Safe Stop (SS1-t)

The 2198-DSx-ERS5 supports:
+ Integrated STO
«  Timed Safe Stop (SS1-t)
«  Monitored Safe Stop (SS1-r)

. SafeStop (552"

«  Safe Operational Stop (sos)™
« Safely-limited Speed (SLS)"
. Safe Direction (SDI)

In Integrated STO mode, the GuardLogix® safety controller issues the STO command over the
EtherNet/IP™ network and the 2198-DSx-ERS2 and 2198-DSx-ERS5 inverters execute the STO
command.

For integrated Monitored SS1and Timed SS1 stopping function operations, see the ArmorKinetix
System Safe Monitor Functions Safety Reference Manual, publication 2198-RM007.

Table 62 - ArmorKinetix Functional Safety Mode Support

DSD or DSM Module
Safety Mode Cat. No.

2198-DSx-ERS2
Integrated STO mode ‘

2198-DSx-ERSH
Monitored SS1stopping function | 2198-DSx-ERSH
2198-DSx-ERS2
2198-DSx-ERSH

Timed SS1 stopping function

(1) These functions are available through the safety controller.

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023 153


https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/2198-rm007_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/2198-rm007_-en-p.pdf

Chapter 9 ArmorKinetix System Safety Features

Certification

For product certifications currently available from Rockwell Automation, go
to rok.auto/certifications.

Distributed Servo Drive (DSD)

The TUV Rheinland group has approved 2198-DSD modules with integrated safe torque-off for use
in safety-related applications up to SIL CL3, according to EN/IEC 61800-5-2, IEC 61508, and

EN/IEC 62061; up to Performance Level PLe and Category 3, according to EN/ISO 13849-1; when
used as described in the ArmorKinetix System Safe Monitor Functions Safety Reference Manual,
publication 2198-RM007.

Distributed Servo Motor (DSM)

For STO and SST:

The TUV Rheinland group has approved 2198-DSM modules with integrated safe torque-off for use
in safety-related applications up to SIL CL3, according to EN/IEC 61800-5-2, IEC 61508, and

EN/IEC 62061; up to Performance Level PLe and Category 3, according to EN/ISO 138493-1; when
used as described in the AmorKinetix System Safe Monitor Functions Safety Reference Manual,
publication 2198-RM007.

For Monitoring Function:

The TUV Rheinland group has approved 2198-DSM modules with integrated safe torque-off for use
in safety-related applications up to SIL CL2, according to EN/IEC 61800-5-2, IEC 61508, and

EN/IEC 62061; up to Performance Level PLd and Category 3, according to EN/ISO 13849-1; when
used as described in the ArmorKinetix System Safe Monitor Functions Safety Reference Manual,
publication 2198-RM007.

Important Safety Considerations

The system user is responsible for the following:
« Validation of any sensors or actuators connected to the system
+  Completing a machine-level risk assessment

«  Certification of the machine to the desired EN/ISO 13849-1 performance level or
EN/IEC 62061 SIL level

«  Project management and proof testing in accordance with EN/ISO 13849-1

Stop Category Definition

Stop Category 0 as defined in EN/IEC 60204-1 or safe torque-off as defined by EN/IEC 61800-5-2 is
achieved with immediate removal of motion producing power to the actuator.

IMPORTANT In the event of a malfunction, the most likely stop category is
Stop Category 0. When designing the machine application, timing and
distance must be considered for a coast to stop. For more information
regarding stop categories, refer to EN/IEC 60204-1.

Performance Level (PL) and Safety Integrity Level (SIL)

For safety-related control systems, Performance Level (PL), according to EN/ISO 13849-1, and SIL
levels, according to IEC 61508 and EN/IEC 62061, include a rating of the systems ability to perform
its safety functions. All of the safety-related components of the control system must be included in
both a risk assessment and the determination of the achieved levels.
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Refer to the EN/ISO 13849-1, IEC 61508, and EN/IEC 62061 standards for complete information on
requirements for PL and SIL determination.

Average Frequency of a Dangerous Failure

Safety-related systems are classified as operating in a High-demand/continuous mode. The SIL
value for a High-demand/continuous mode safety-related system is directly related to the
probability of a dangerous failure per hour (PFH).

PFH calculation is based on the equations from IEC 61508 and show worst-case values. Table 63
and Table 64 provide data for a 20-year proof test interval and demonstrates the worst-case effect
of various configuration changes on the data.

IMPORTANT  Determination of safety parameters is based on the assumptions that the
system operates in High-demand mode and that the safety function is
requested at least once every three months.

Table 63 - PFH for 20-year Proof Test Interval - DSD Modules

Ritribute ggl?galen-sal;‘(islE II‘nsvzerters §il:glen-sal)](isE II‘:\?erters

PFH (1e-9) (under worst case conditions) 3.38 3.38

HFT (hardware fault tolerance) 1 1

Proof test (years) 20 20

MTTFd (Mean Time to Failure) years 128 128

DC avg (Diagnostic Coverage) % 90 90

Category 3 3

PL (Performance Level) g ) f(or support of the safety stopping functions e - for support of the safety stopping functions
- for support of monitoring functions

SIL. (Salety ntegrity Leve) 2 o upport of montorng ncions. pio3

SFF (Safe Failure Fraction) % ) %

(1) Ahardware fault tolerance of N means that N+1is the minimum number of faults that can cause a loss of the safety function as defined by IEC 61508-2.

The DSM module is equipped with a Hiperface DSL functional safety-rated feedback sensor, which
is designed to maintain the functional safety rating of the feedback sensor attached.

Table 64 - PFH for 20-year Proof Test Interval - DSM Module Encoder Reliability Data

Attribute

2198-DSMOxx-ERSx-x075xx-W 2198-DSMOxx-ERSx-x1xxxx-T

Probability of a Dangerous
Failure per Hour (PFH)

350.0 x 10 ¥ at 115 °C (239 °F) ambient temperature | 370.0 x 10 % at 115 °C (239 °F) ambient temperature

Compatible Safety Controllers

A GuardLogix 5580 or Compact GuardLogix 5380 safety controller is required for integrated safety
control of the ArmorKinetix safe torque-off function.

The Studio 5000 Logix Designer® application, version 35.00.00 or later, provides support for
programming, commissioning, and maintaining Logix 5000° safety controllers with ArmorKinetix
systems.

The safety connection can originate from either of these controller configurations:
« Single safety controller that provides both safety and motion control

«  Safety controller that contrals only the safety, with a separate ControlLogix® 5570,
ControlLogix 5580, CompactLogix™ 5370, or CompactLogix 5380 controller that controls
motion
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Table 65 - Studio 5000 Logix Designer Requirements

Studio 5000 Logix Designer | ArmorKinetix Modules
Application Cat. No.

2198-DSx-ERS2
2198-DSx-ERSH

Version 35.00.00 or later

Safety Application Requirements

Safety application requirements include evaluating probability of failure rates (PFH), system
reaction time settings, and functional validation tests that fulfill SIL 3 criteria. Refer to Average
Frequency of a Dangerous Failure on page 155 for more PFH information.

Creating, recording, and verifying the safety signature is also a required part of the safety
application development process. Safety signatures are created by the safety controller. The safety
signature consists of an identification number, date, and time that uniquely identifies the safety
portion of a project. This includes all safety logic, data, and safety I/0 configuration.

For safety system requirements, including information on the safety network number (SNN),
verifying the safety signature, and functional verification tests refer to the appropriate GuardLogix
controller publication as defined in Additional Resources on page 9.

IMPORTANT  You must read, understand, and fulfill the requirements detailed in the
GuardLogix controller systems safety reference manual prior to
operating a safety system that uses a GuardLogix controller and
ArmorkKinetix DSD and DSM modules.

Descrlptlon of Operatlon The safe torque-off (STO) feature provides a method, with sufficiently low probability of failure, to
force the power-transistor control signals to a disabled state. When the command to execute the
STO function is received from the GuardLogix controller, all of the drive output-power transistors
are released from the ON-state. This results in a condition where the drive IGBT disables and the
motor coasts. Disabling the power transistor output does not provide isolation of the electrical
output that is required for some applications.

These conditions must be met for integrated control of the STO function:
«  The module must be configured for Safety Only or Motion and Safety connections

The ArmorKinetix system STO function response time is less than 10 ms. Response time for the
drive is the delay between the time the drive receives the CIP Safety™ packet with an STO request
and the time when motion producing power is removed from the motor.

Table 66 - Safe Torque-off Network Specifications

Attribute 2198-DSx-ERS2 | 2198-DSx-ERS5
STO function response time 10 ms, max

Safety connection RPI, min 6 ms

Input assembly connections 3 (Drv:Sl) |1 (Drv:SI)

Output assembly connections 1(Drv:80)

Integrated safety open request support Type 1and Type 2 requests

(1) Motion and Safety and Safety Only connections with the inverter uses 1input assembly connection and 1 output assembly
connection.

Safe Torque-off Assembly Tags

In Integrated safe torque-off (STO) mode, a GuardLogix 5580 or Compact GuardLogix 5380 safety
controller commands the ArmorKinetix system safe torque-off function through the appropriate
tag in the safety output assembly.
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Reset

Disable

The S0.Command tags are sent from the GuardLogix safety output assembly to the ArmorKinetix
system safety output assembly to control the safe torque-off function.

The Sl.Status tags are sent from the ArmorKinetix DSx module to the GuardLogix safety input
assembly and indicate the ArmorKinetix system safety control status.

The SI.ConnectionStatus tags indicate the safety input connection status.

Table 67 lists the Integrated STO safety tags added to the controller tags when an ArmorkKinetix DSx
module is added to a GuardLogix I/0 Configuration and the connection is configured for Motion and
Safety or Safety Only. The full list can be found in the Kinetix 5700 Safe Monitor Functions Safety
Reference Manual, publication 2198-RM001.

The attribute values listed are the Assembly Object attribute values.

Table 67 - DSx Inverter Integrated STO Specifications

Studio 5000 Logix Designer Tag | Attribute

Name [bit] Type Description
Sl.ConnectionStatus @ DINT
Sl.RunMode [0] BooL Combinations of the RunMode and
SI.ConnectionFault [1] BOOL ConnectionFaulted states
sl.Status ) SINT
1 TorqueDisabled [0] BOOL ?j;g‘f:&gg&ﬁ?d
Sl.SafetyFault [6] BOOL 1= STO fault present
Sl.RestartRequired [71 BOOL 1= Restart is required
$0.Command (' ® SINT
S0.5T00utput [0] BOOL ?j&;ﬁ;ﬁﬁﬁf&ﬂ‘g
S0.ResetRequest [71 BOOL 0 -->1=Reset STO fault

(1) Bits not listed are always zero.

(2) ConnectionStatus is determined by the Safety Validator in the GuardLogix controller.
(3) Status is sent from the drive to the controller using integrated safety protocol.

(4) Commands are sent from the controller to the drive using integrated safety protocol.

IMPORTANT  Only the data listed in Table 67 is communicated with SIL 3 integrity.

In these examples, the appropriate STO bit permits torque when the bit is high.

Figure 59 - STO Function with Safe Stop Only-No Feedback (Logix Designer, version 35 or later)

UM_S086:50.5TOOutput  Enable
UM_S086:50. ResetRequest  Reset

UM_S5086:50.5TOOutput  Disable

STO Fault Reset

To clear the STO Fault condition, a transition from logic 0 to 1of the SO.ResetRequest tag is required
after the S0.STOOutput tag has transitioned from logic 0 to 1(see Table 67 on page 157 for changes
in STO tag names).

If the ArmorKinetix DSx module safety controller detects a fault, the input assembly tag
Sl.SafetyFault is set to 1.
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To reset Axis.SafetyFault, an MAFR command must be issued.

IMPORTANT Transition of the SO.STOOutput tag to logic 1 must always be executed
prior to transition of the SO.ResetRequest tag to logic 1.

IMPORTANT  All ArmorKinetix inverter axes enter the faulted state if any STO function

fault is detected. Refer to Understand Integrated Safety Drive
Replacement on page 161 for integrated safety troubleshaoting.

Refer to Figure 60 for an understanding of the ArmorKinetix system STO state restart functionality.

Figure 60 - Reset Safe Torque-off Fault Diagram

~+—— Safety Fault Occurs

|
Drv:50.5T00utput Disable Torque : | | Permit Torque

Drv:S0.ResetRequest | |
Drv:Sl.TorqueDisabled Torque Permited Torque Disabled [
Drv:Sl.SafetyFault No Fault [
Drv:SI.ResetRequired Reset Not Required Reset Required [

Axis.SafetyFault No Fault Faulted (cleared by MAFR)
Axis.SafeTorqueOffActivelnhibit Start Permitted [ Start Inhibitted [
Axis.SafetyFaultStatus No Fault i Faulted [
Axis.SafetyResetRequestStatus S0.ResetRequest E |
Axis.SafetyResetRequiredStatus Reset Not Required Reset Required |
Axis.SafeTorqueOffActiveStatus Permit Torque Disable Torque [
Axis.SafeTorqueDisabledStatus Torque Permited I Torque Disabled [
Axis.SafeTorqueOffFault No Fault II [

Standard Data for Safe Torque Off Status

This section describes the safety related status data that is available to the motion controller.

IMPORTANT  The status data described in this section is STANDARD data (not SAFETY
data) and cannot be used as part of a safety function.

When an ArmorKinetix module is added to a Logix Designer application I/0 tree and a motion axis
(AXIS_CIP_DRIVE) is created and associated with it, axis tags are added to the controller tags.
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This table lists the safety related STANDARD tags that are added when a new AXIS_CIP_DRIVE axis is

defined.
Table 68 - Safety Related Axis Tags
Studio 5000 Logix Designer Tag Name Attribute [bit] Type Description
AxisFaults 34 DINT
ModuleFaults 163 DINT
GuardStatus 980 DINT
GuardFault 981 DINT
CIPAxisFaultsRA 903 DINT
SafetyModuleCommunicationErrorFault [28] BOOL Loss of communication to safety control
CIPAxisAlarmsRA 904 DINT
SafetyModuleCommunicationErrorAlarm [28] BOOL Loss of communication to safety control
ClPInitializationFaultsRA 910 DINT
InvalidSafetyFirmwareFault [14] BOOL Invalid safety control firmware
CIPStartnhibits 676 DINT
SafeTorqueOffActivelnhibit [5] BOOL Torque disabled - Integrated
CIPStartInhibitsRA 912 DINT
AxisSafetyState 760 DINT Safety supervisor state
AxisSafetyStatus 761 DINT
SafetyFaultStatus [0] BOOL Status of SI.SafetyFault
SafetyResetRequestStatus [1] BOOL Status of SO.ResetRequest
SafetyResetRequiredStatus [2] BOOL Status of Sl.ResetRequired
SafeTorqueOffActiveStatus [3] BOOL Status of S0.STOOutput
SafeTorqueDisabledStatus [4] BOOL Status of Sl.TorqueDisabled
SafetyOutputConnectionClosedStatus [30] BOOL 1if all output connections are closed
SafetyOutputConnectionldleStatus [31] BOOL 1if safety controller is in program mode
AxisSafetyFaults 763 DINT
SafetyCoreFault [ BOOL Loss of communications to safety control
SafetyTorqueOffFault [3] BOOL Status of Sl.SafetyFault
(1) Bits not shown are always zero.
Out-of-Box State The 2198-DSx-ERSx modules ship in the out-of-box state.

safe torque-off (STO) function unless an integrated safety connection

ATTENTION: In the out-of-box state, motion producing power is allowed by the
A configuration has been applied to the drive at least once.

In the out-of-box state, you can configure 2198-DSx-ERSx modules:
«  Without a GuardLogix 5580 safety controller for a non-safety application.

«  With a GuardLogix 5580 safety controller when the Connection type is configured for Motion
Only.
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Restore Out-of-Box State

After the integrated safety connection configuration is applied to the 2198-DSx-ERSx modules at
least once, you can restore the drive to the out-of-box state.

IMPORTANT This procedure is only valid when online with the controller and no Safety
Lock or Safety Signature is applies to the controller.
To restore the module to out-of-box state, see Set Network Parameters for
the DSD and DSM Modules on page 85.

Follow these steps to restore your 2198-DSx-ERSx module to the out-of-box state.

1. RIght-CﬁCk the 2198'DSX'ERSX m0du|e yOU a 1/0 Configuration
created and choose Properties. 4 B9 1756 Backplane, 1756-A7
[ [0] 1756-L84ES UM_Controller
4 £ Ethernet

[ 1756-LB4ES UM_Controller
i 2198-PIMOT0 PIM
Pl 2198-DSDO16-ERS2 DSD_1

2. Click the Connection tab. #1, 2198-DSDO16-ERS5 DSD_2
. 2198-D5SMO16-ERS2 DSM_3
The Connection tab appears. 2 -
T eewmwss o~ I
- General Connection
. Safety
- Time Sync
-~ Module Info Reguested Packet Interval (RPI) Connection over
- Intemet Protocol Bl (ms) EtherNet/IP
- Part Configuration
- Netwark
(- Mation ) Safety Input 10 -=||Set on Safety Page | Unicast e
’:Zi”:r'md s Safety Output 20 +{|setby Satety Task  |wa
... Digital Input Motion 20-1.0-10 Unicast ﬂ
Diagnostics
- Cyclic Read/Write
[=)- Motion Safety
- Actions
Primary Feedback

- Scaling

.- STO

.. 5§51

8 Inhibit Module
(") Major Fault On Controller If Connection Fails While in Run Mode
Module Fault

3. Check Inhibit Module.
4, Click Apply and click the Safety tab.
The Safety tab appears.
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| 9 osue properes o e osoorsss o

- General Safety
- Connection
W S ety
- Time Sync Connection | Reguested Packet| Connection Reaction Max Observed
- Module Info Type Interval (RPI} (ms} Time Limit (ms} Network Delay (ms)
- Intemet Protocol Safety Input 10+ 40.1 Reset Advanced...
- Port Configuration
Reset
. Network Safety Output 20 60.0
[=I- Mation
.. Associated Axes Configuration Ownership:
- Power
- Digital Input
- Diagnostics : ) : )
.. Cyclic Read/Wiite Configuration Signature:
= Motion Safety e <
- ID: al73_b635 (Hex Coy
.. Actions = (Hex) Py
- Primary Feedback r = ———
.. Scaling Date: | 3/30/2023 |
22510 aocon  EIEEEE
- 551 Time: | 509:25PM 5 768 % |ms

5. In the Configuration Ownership field, click Reset Ownership.

IMPORTANT  Only authorized personnel should attempt Reset Ownership.

If any active connection is detected, the reset is rejected.
6. Cycle drive power.
The drive is in the out-of-box state.

IMPORTANT  If power to the drive is not cycled after step 5, the drive does not
transition to the out-of-box state and maintains STO function.

IMPORTANT  When the drive returns to the out-of-box state, STO safety
integrity is lost.

Understand Integrated GuardLogix controllers retain /0 device configuration on-board and are able to download the
Safety Drive Replacement configuration to the replacement device.

IMPORTANT  If a 2198-DSx-ERSx module was used previously, clear the existing
configuration before installing it on a safety network by resetting the
drive to its out-of-box condition. To see how this is done, refer to Restore
Out-of-Box State on page 160.

Replacing a 2198-DSx-ERSx module that sits on an integrated safety network is more complicated
than replacing standard devices because of the safety network number (SNN).

The device number and SNN make up the safety device's DevicelD. Safety devices require this
more complex identifier to make sure that duplicate device numbers do not compromise
communication between the correct safety devices. The SNN is also used to provide integrity on
the initial download to the 2198-DSx-ERSx module.

When the Studio 5000 Logix Designer application is online, the Safety tab of the Module Properties
dialog box displays the current configuration ownership. When the opened project owns the
configuration, Local is displayed.

Configuration Ownership: Local

Communication error is displayed if the module read fails. Refer to Replace an Integrated Safety
Drive in a GuardLogix System on page 162 for integrated safety drive replacement information.
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Replace an Integrated When you replace an integrated safety drive, the replacement device must be configured properly
Safety Drivein a GuardLogix and the replacement drives operation be user-verified.
System

ATTENTION: During drive replacement or functional test, the safety of the
system must not rely on any portion of the affected drive.

Two options for safety drive replacement are available on the Safety tab of the Controller
Properties dialog box in the Studio 5000 Logix Designer application:

«  Configure Only When No Safety Signature Exists
«  Configure Always

Figure 61 - Safety Drive Replacement Options

@ Controller Properties - UM_SafetyController = @
General I Major Faults I Minor Faults I Date/Time I Advanced I SFC Bxecution I Project |
Safety™ | Monvolatile Memory I Capacity I Security I Alarm Log |
Safety Application: Unlocked
Safety Status:
Safety Signature: Generate &

[ Protect Signature in Run Mode

When replacing Safety 1/0:
(@ Corfigure Onty When Mo Safety Signature Exists

() Configure Always

OK ][ Cancel ][ pply |[ Hep

Configure Only When No Safety Signature Exists

This setting instructs the GuardLogix controller to automatically configure a safety drive only when
the safety task does not have a safety task signature, and the replacement drive is in an out-of-box
condition, meaning that a safety network number does not exist in the safety drive.

If the safety task has a safety task signature, the GuardLogix controller automatically configures
the replacement CIP Safety 1/0 device only if the following is true:

« The device already has the correct safety network number.
« The device electronic keying is correct.
» The node or IP address is correct.

For detailed information, see the ControlLogix 5580 and GuardLogix 5580 Controllers User Manual,

publication 1756-UM543 or CompactLogix 5380 and Compact GuardLogix 5380 Controllers User
Manual, publication 5069-UMOO.
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Motion Direct Commands in
Motion Control Systems

Configure Always

When the Configure Always feature is enabled, the controller automatically checks for and
connects to a replacement drive that meets all of the following requirements:

« The controller has configuration data for a compatible drive at that network address
« The drive has an SNN that matches the configuration

safety control system is not being relied on to maintain SIL 3 behavior during the
replacement and functional testing of an ArmorKinetix system.

If other parts of the integrated safety control system are being relied upon to
maintain SIL 3, make sure that the controller's Configure Always feature is
disabled.

It is your responsibility to implement a process to make sure proper safety
functionality is maintained during device replacement.

2 ATTENTION: Enable the Configure Always feature only if the entire integrated

integrated safety network when the Configure Always feature is enabled, except
while following the device replacement procedure in the GuardLogix user
manual appropriate for your Logix 5000 controller:
« GuardLogix 5580 Controllers User Manual, publication 1756-UM543
« Compact GuardLogix 5380 Controllers User Manual, publication

5069-UMO01

2 ATTENTION: Do not place any devices in the out-of-box condition on any

You can use the Motion Direct Command (MDC) feature to initiate motion while the controller is in
Program mode, independent of application code that is executed in Run mode. These commands
let you do a variety of functions, for example, move an axis, jog an axis, or home an axis.

A typical use might involve a machine integrator testing different parts of the motion system while
the machine is being commissioned or a maintenance engineer, under certain restricted scenarios
in accordance with safe machine operating procedures, wanting to move an axis (like a conveyor)
to clear a jam before resuming normal operation.

rules regarding Run mode and Program mode.

« Only authorized, trained personnel with knowledge of safe machine operation
should be allowed to use Motion Direct Commands

« Additional supervisory methods, like remaving the controller key switch, should
be used to maintain the safety integrity of the system after returning the safety
controller to RUN mode

2 ATTENTION: To avoid persanal injury or damage to equipment, follow these

Understand STO Bypass When Using Motion Direct Commands

If a Safety-only connection between the GuardLogix safety controller and the 2198-DSx-ERSx
module was established at least once after the drive was received from the factory, the drive does
not allow motion while the safety controller is in Program mode by default.

This is because the safety task is not executed while the GuardLogix safety controller is in Program
mode. This applies to applications running in a single-safety controller (with Motion and Safety
connections). When an integrated safety drive has a Motion connection to a standard controller and
a separate Safety connection to a dual-safety controller, the standard controller can transition to
Program mode while the safety controller stays in Run mode and continues to execute the safety
task.

However, 2198-DSx-ERSx systems are designed with a bypass feature for the STO function in
single-safety controller configurations. You can use the MDC feature to allow motion while following
all the necessary and prescribed steps per machine safety operating procedures.
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MDC when the controller is in Program mode. You must acknowledge warning
messages in the Studio 5000 Logix Designer application that warn of the drive
bypassing the STO function and unintended motion can occur. The integrated
safety drive does not respond to the request of STO function if MDC mode is
entered.

ATTENTION: It is your responsibility to maintain machine safety integrity while
executing motion direct commands. One alternative is to provide ladder logic
for Machine Maintenance mode that leaves the controller in Run mode with
safety functions executing.

2 ATTENTION: Consider the consequences of allowing motion through the use of

Studio 5000 Logix Designer Application Warning Messages

When the controller is in Run mode, executing safety functions, the 2138-DSx-ERSx drive follows the
commands that it receives from the safety controller. Safety state = Running,
Axis state = Stopped/Running, as shown in Figure 62.

Figure 62 - Safety State Indications When Controller is in Run Mode (safety task executing)
Qs Motion Direct Commands - axis1:2 = o =<
Commands: Motion Axis Stop
5 (1 Motion State | Fuds: 2ds1 - Hsl

MSO
g MSF Label | Operand |

Qs MASD Stop Type Al
@ MASR - Change Decel NO
@@ MDO
Qe MDF
Qe MDS
@ MAFR
=3 Motion Move
g AS
@ MAH
Qe MAJ
Qe MAM

MAG
%MCD 1y DANGER: Executing motion command with controller in
Qe MRP Program or Run Mode may cause ads motion.

=0 Motion Group Execution Emor.
Qe MGS : .
Qe MGSD Axis State: Stopped Safety State: Running

@ MGSR Axis Fault: No Faults

&;‘g&p _| StatInhibred:  Not Inhibed

[ Moton Group Shutdown_| (Eecke ] [ Gose | [ Hep

When the controller transitions to Program mode, the integrated safety drive is in the safe state
(torque not permitted). Safety state = Not Running, Axis state = Start Inhibited, as shown in

Figure 63).
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Figure 63 - Safety State Indications After Controller Transitions to Program Mode
&% Motion Direct Commands - axisl:2 @@
Commands: MotionServoOn
| .G MsO » | Aods: ads 1 - :]
@ MSF
@ MASD
@ MASR
@ MDO
% MDF =
@ MDS
Qe MAFR
-3 Motion Move
@ MAS
@y MAH
R MAD
T MAM
G MAG

@y MCD
s MOD T | #y  DANGER: Executing motion command with controller in

Program or Run Mode may cause axis motion.

Axis State: Start Inhibited Safety State: Mot Running
Axis Fault: No Faults
Start Inhibited: SafeTorqueCFffactivelnhibit

[ Motion Group Shutdown ] | Execute ] I Close ] [ Help ]

When you issue a motion direct command to an axis to produce torque in Program mode, for
example MSO or MDS, with the safety connection present to the drive, a warning message is
presented before the motion direct command is executed, as shown in Figure 64.

Figure 64 - STO Bypass Prompt When the Safety Controller is in Program Mode

Logix Designer

Drive is not in correct state to allow requested operation on '[Axis_01]".

Safety controller is in Program Mode and Safe Torque Off is actively
preventing motor torque. Safe Torque Off may be bypassed to permit
motor torque. Ensure that preventative measures are in place to
maintain safety integrity of machinery.

Do you want to permit motor terque while safety controller is in
Program Mode and perform the operation?

The warning in Figure 64 is displayed the first time a mation direct command is issued.

After you acknowledge the warning message by clicking Yes, torque is permitted by the drive and a
warning message is indicated in the software as shown in Figure 65. Safety state = Not Running
(torque permitted), Axis state = Stopped/Running, Persistent Warning = Safe Torque Off Bypassed.

IMPORTANT Switch the controller to Run mode to exit Motion Direct Command mode
with STO function bypassed.
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Figure 65 - Safety State Indications After Controller Transitions to Program Mode (MDC executing)

Commands:

Q¢ Motion Direct Commands - axisl:2 ==

@y MSO - | Ads: axs 1 -
Qe MSF
Qe MASD
@y MASR
QMO |
Qe MDF 15
Qe MDS
Qe MAFR
=3 Motion Move
Qe MAS
Qe MAH
Qe MAI
Qe MAM
@ MAG
B MCD

.G MRD 7| 4\  DANGER: Executing motion command with controller in
Program or Run Mode may cause axis motion.

(]

N éafe Torque OFf bypassed )
Axis State: Stopped Safety State: Not Running (Torque Permitted)
Axis Fault: No Faults

Start Inhibited: Not Inhibited

| Motion Group Shutdown | | Execte | [ close | [ Hep

J

IMPORTANT  The persistent warning message text ‘Safe Torque Off bypassed' appears

when a motion direct command is executed.

Warning message persists even after the dialog is closed and reopened

as long as the integrated safety drive is in STO Bypass mode.

The persistent warning message is removed only after the integrated

safety drive is restored to the Safe state.

Torque Permitted in a Multi-workstation Environment

The warning in Figure 66 is displayed to notify a second user working in a multi-workstation

environment that the first user has placed the integrated safety drive in the STO state and that the

current action is about to bypass the STO state and permit torque.

Figure 66 - STO Bypass Prompt When MDC is Issued in Multi-workstation Environment

TEETRE

[ Drive is permitting motor torque while the safety controller is in Program Mode
A

Safe Torque Off safety function is currently bypassed,

Do you want to perform requested operation in this state?

1 Yes I [ No ] I Help J

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023




Chapter 9 ArmorKinetix System Safety Features

Warning Icon and Text in Axis Properties

In addition to the other warnings that require your acknowledgment, the Studio 5000 Logix
Designer application also provides warning icons and persistent warning messages in other Axis
Properties dialog boxes when the integrated safety drive is in STO Bypass mode.

Figure 67 - Axis and Safe State Indications on the Hookup Services Dialog Box

—_— . - v

(Manui Tume.. | 1\  SafeTorque Offbypassed | oK | [ Cencel | ooy [ heb

‘ Fosa State: Stopped Safety Stte: Mok Running (Torque Permitted)

Figure 68 - Axis and Safe State Indications on Motion Direct Commands Dialog Box
'@ Motion Direct Commands - axis1:2 ===
Commands: MotionServoOn

@p MSO » | Pods: ads1 -
Qe MSF E =
@y MASD ‘

@9 MASR
@ MDO
Qe MOF (3
Qe MDS
Qe MAFR
=3 Motion Move
Qe MAS
Qe MaH
Qs MA)
Qe MAM
@ MAG

B MCD
@ MOD T | 4\  DANGER: Executing motion command with controller in

Program or Run Mode may cause axis motion.

1y Safe Torque OFf bypassed
Axis State: Stopped Safety State: Not Running (Torque Permitted)
Axis Fault: No Faults
Start Inhibited: Mot Inhibited

| Motion Group Shutdown | | Execwte | [ close | [ hHep |

Figure 69 - Axis and Safe State Indications on the Motion Console Dialog Box

S Motion Console - axisl == om x|
Manual Tuning . | Reset HMotion Generator More Commands...
€ smem 0 0 re | Commands Motion Servo O
Qe MSO
0.0 47.0 MSF
System 1.0 ij - *
i‘ Damping: \ Qe MAH
: . 0.8 L5 Qe MAJ
@ Tuning Configuration Qe MAM
Position Loop Qe MAS
Loop Bandwidth: 18.52124 * #Hertz Qe MDS
Integrator Bandwidth: 0.0 T *Hertz e R
o Hold: Drsabled x|+ | |
Error Tolerance: 0.94524145 + «Position Units 1\ DANGER:E ing mation d with lerin
Velocity Loop - Program or Run Mode may cause ads motion.
Loop Bandwidth: 74.08496 o eHertz Execution Eror. A\ Safe Torque Off bypassed
Integrator Bandwidth: 0.0 i eHertz Axis State: Stopped  Safety State: Mokt Running (Torque Permitted)
gatorHoid:  (Dsabled  v]e Axis Fault: No Fauts
Error Tolerance: 26317974 -+ ePositon Units/s Start Inhibited: ~ Not Inhibted
1\ DANGER: Tuning may result in unstable axis motion. [ woze | [ Disable Ads ]
(¥ Addkional Tune h)
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Functional Safety Considerations

A\

ATTENTION: Before maintenance work can be performed in Program mode,
the developer of the application must consider the implications of allowing
motion through motion direct commands and should consider developing logic
for run-time maintenance operations to meet the requirements of machine
safety operating procedures.

A\

ATTENTION: Motion is allowed when motion direct commands are used in
Program mode and STO function is not available.

Motion direct commands issued when the contraller is in Program mode causes
the drive to bypass the STO Active condition.

It is your responsibility to implement additional preventive measures to
maintain safety integrity of the machinery during execution of motion direct
commands in Program mode.

ATTENTION: To avoid personal injury and damage to equipment in the event of
unauthorized access or unexpected motion during authorized access, return
the controller to RUN mode and remove the key before leaving the machine
unattended.
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Interconnect Diagrams

Interconnect Diagram Notes This appendix provides wiring examples and system block diagrams for your ArmorkKinetix®

system components. These notes apply to the Studio 5000 Logix Designer® application wiring
examples on the following pages.

Table 69 - Interconnect Diagram Notes

Note |Information

1 |For power wiring specifications, refer to Armarkinetix PIM Wiring on page 76.

2 |For fuse replacement see Kinetix 5700, 5500, 5300, and 5100 Servo Drives Specifications Technical Data, publication KNX-TDO03.

3 | AC(EMC) line filter is required for CE and UK compliance. Mount the line filter with 50 mm (1.97 in.) minimum clearance between the drive and filter. If routing in wireway is
unavoidable, use shielded cable with shields grounded to the drive chassis and filter case. For AC line filter specifications, refer to Kinetix 5700, 5500, 5300, and 5100
Servo Drives Specifications Technical Data, publication KNX-TD0OO3. 2198-DBRxx-F line filters are preferred.

4 | Cable shield clamp must be used to meet CE and UK requirements with Kinetix 2090 power cables 2 AWG and smaller.

5 |2198-Dxxx -ERSx dual-axis inverters include separate digital inputs, DSL feedback, universal feedback, mator power, and motor brake wiring plugs for each axis.

6 |Digital inputs are available for the machine interface on the on the PIM module, see page 57, and on the DSx modules, see page 62.

7 |PE ground connection bonded to the panel must be used to meet CE and UK requirements. See Ground the System on page 75.

8 |For M1 contactor selection and specifications, refer to Kinetix 5700, 5500, 5300, and 5100 Servo Drives Specifications Technical Data, publication KNX-TDOO3.

9 |Internal shunt wired to the RC connector is default configuration. Remove internal shunt wires to attach external shunt wires.

10  |Default configuration for ground screws or jumper is for grounded power at customer site. For impedance-grounded power configurations, remove the screws/jumper.
Refer to Determine Input Power Configurations on page 72 for more information.

k /\ ATTENTION: Implementation of control circuits and risk assessment is the responsibility of the machine builder.

! Reference international standards EN/IEC 62061 and EN/ISO 13849-1 estimation and safety performance categories.

12 ATTENTION: An AC three-phase mains contactor must be wired in series between the branch circuit protection and the

A Kinetix 5700 system power supply. In addition, the AC three-phase contactor control string must be wired in series with
the contactor-enable relay at the CED connector. The recommended minimum wire size for wiring the circuitry to the
contactor-enable connector is 1.5 mm? (16 AWG).

13 |For motor cable specifications, refer to Kinetix Rotary and Linear Motion Cable Specifications Technical Data, publication KNX-TDOO4.

14| Brake connector pins are labeled plus (+) and minus (-) or F and G respectively. Power connector pins are labeled U, V, W, and - (GND) or A, B, C, and —L- (D)
respectively.

15 | Kinetix LDAT linear thrusters do not have a brake option, so only the 2090-CPWM7DF-xxAAxx or 2090-CPWM7DF-xxAFxx mator power cables apply.

16 |Kinetix MPAS-Bxxxxx-VxxSxA (ballscrew) linear stages use the 9V supply. MPAS-Bxxxxx-ALMx2C (direct-drive) linear stages use the 5V supply.

17 | Kinetix MPL-A/B15xx-H...MPL-A/B45xx-H, MPL-AT5xx-V/E...MPL-A2xx-VI/E, MPL-A3xx-S/M...MPL-A45xx-S/M, MPM-AT15xx...MPM-A130xx, MPF-A3xx...MPF-A45xx, MPS-Axxx,
MPAS-Bxxx (direct drive), and encoders use the +5V DC supply.

18 |Kinetix MPL-B15xx-V/E...MPL-B2xx-V/E, MPL-B3xx-S/M...MPL-BBxx-S/M, MPL-A5xx, MPM-Bxx, MPM-A165xx...MPM-A215xx, MPF-Bxx, MPF-Abxx, MPS-Bxxx, MPAR-Bxxx, and
MPAS-Bxxx (ballscrew) encoders use the +3V DC supply.

19 | The 2198-CAPMOD-2240 capacitor module is used in applications with up to 104 A maximum external DC-bus current. You can add the 2198-DCBUSCOND-RP312
DC-bus conditioner module to the left or right of the capacitor module when the external DC-bus current exceeds 104 A, up to a maximum of 208 A.

20 | See ArmorKinetix 2090 Cables and Connectors, publication 2090-IN053, for information on cables to use when connecting Armorkinetix PIM, DSD, and DSM modules.

Power Wiring Examples You must supply input power components. The three-phase line filter is wired downstream of the

circuit protection devices. Each drive module includes the appropriate DC-bus link and connector
set. The 24V supply can be jumpered from drive-to-drive by using discrete wires or the shared-bus
connection system.

In this example, the ArmorKinetix DSx modules and optional accessory modules are downstream of
a single 2198-Pxxx DC-bus power supply and the 2198-PIMO70 power interface module.
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Figure 70 - DC-bus Power Supply (single converter) Configuration

A4 ARMAAALAALAALA

02 910N

A4

@ AN
o
£5 10108UU0D
w >joeqpaa4/ Jamod 00N
(O/N)-SL
+S1
(07N W00
A6 UMd3
>%m\wmm 9olON | VNI - 990N | VNI jet— 2T 810N
BiE] 1000UU0D (@O [ et |- 10108uU03 (AON) [~ ent e ndu| eseyd-saiy SNg punoi
0 nduj jeybia nduj renbiq € 910N D < swiDv A8ZSS6T 18UIgeD papuog
~viva WOD |-t WOO |- spdeun oy — 11—
VIvo N X seudeanl 11— O
25 NI INI J 1 O
S 103J08UU0D O
S oeqpasaH 1010 [ | O
—1 1 0Z 10N 7 7 7 7
-0a -0a -0 -0d - - “(TT 210N) JUBWaEIS UONUBNY O} Jajey
= = = = +0a| T | -oq |owauuod njefe| T Jo18uu09 (adl) o ST TR TN T -
T ° sng oa ° nduj eseyd-aaiy | | LT |
+0d +0d +00 +0a | i
8L OMBS paInqguIsia 0z 910N 1010 OAIBS paINqUISIQ 0z 910N QTHS fet— i |
XSY3-XX0ASA-86TC XXXXXX-XXXXOX-XSHI-XXONSA-86TZ WOD |t | |
N s (@50) N3 INOD | ”
| i
NOO %= 5geuz Jowen0D NI INOO | 1 !
eNl - T T T T T T T T T T g
9 91N 980N [ @THS | 0T 210N ZH 09/05
J018uu0) (gor) | NOD_ |-t SUoKIBULOD o e siadwnp/me10s Buipunol 0d/ov Ave
ndul renbia | gHS f— sindu fenbig
NI NOO
WOD |- J10103UU0D BuLIM INL [
J1amod induj AvZ
[t
N 9ENIOAAYZ-NODL-86TC +Alddng Jsmod
+
$10308UUOD (dD) ver wm_m,nwzmm
1amod [01u0d [ NOD APZ JeWoIsND

s10108uU0D (D) | -0
sn80a [ 4og

BINPOA d9ep8IU| 1aMOd
0LOWId-86TC

6 910N
unys feusaiul

10393UU09 (DY)
1amod unys

Alddns Jamod sng-0Q
XXXd-86TC

HS
+0d

+SNg punois
j18UIgeD papuog

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023

170



Interconnect Diagrams

Appendix A

In this example, the inverter drives and optional capacitor modules are downstream of three DC-
bus (converter) power supplies. When two or three DC-bus power supplies are used, they must be
catalog number 2198-P208. This configuration provides more power (kW) to the drive system.

Figure 71- DC-bus Power Supply (multiple converters) Configuration
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50/60 Hz Note 10
|

Grounding Screw/Jumpers

In this example, the 2198-CAPMOD-2240 capacitor module is included for energy storage and to

improve dynamic performance.

Figure 72 - DC-bus Power Supply with Capacitor Module
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Note 12 | IN4
—»| COM
—» SHLD
Three-phase Input 1 hd DC Bus 1 d e
(IPD) Connector |+ |L3|L2|L1 Connector | DC-| L |DC+
Note 20
L LT
LI [ [ 1
2198-DBRxx-F 2198-DSMOXX-ERSX-X0XXXX-XXXXXX 2198-DSDOxx-ERSx
Three-phase Note 20 Distributed Servo Motor Note 20 Distributed Servo Drive
AC Line Filter
Note 3 DC+ DC+
T T
DC- DC-
Motor Feedback >
Connector el
-
o
o
Digital Input Digital Input I
(I0OD) Connector (10OD) Connector :
Note 6 Note 6 L
e
ECOM (N/C)}-mw
TS+ e
TS-(N/C)_H»
Motor Power /Feedback SI >
Connector Note 20 — i
S3 -
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In this example, the 2198-CAPMOD-2240 capacitor module and 2198-CAPMOD-DCBUS-I0 extension
module are used for energy storage and to extend the DC-bus voltage to another inverter cluster.
The capacitor modules are used alone when the external DC-bus current is <104 A. The extension
module (or any combination of two accessory modules) is needed when the external DC-bus
current is >104 A, up to a maximum 208 A.

Figure 73 - ArmorKinetix System Extended Drive System Example (extension module)

2198-DSDOXCERS)
Distributed Servo Drive:

Note 20
Ber =
T
e

00000

Distributed Servo Motor

198-DSMOXH-ERSX-XD000x:

2l
4
=

.
-
e
o
=

2198-PIMO7O
er In o

@
? Bonded Cabinet Ground Bus
()
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In this example, the 2198-CAPMOD-2240 capacitor module and 2198-DCBUSCOND-RP312 DC-bus
conditioner module are used for energy storage and to extend the DC-bus voltage to another
inverter cluster. The capacitor modules are used alone when the external DC-bus current is <104 A.
The DC-bus conditioner module (or any combination of two accessory modules) is needed when
the external DC-bus current is >104 A, up to a maximum 208 A.

Figure 74 - ArmorKinetix System Extended Drive System Example (DC-bus conditioner module)

2198-DSDOX-ERS
Distributed Servo Drive

Distributed Servo Motor

2198-DSMOXX-ERSXX0X000

2198-PIMOTO
Power Interface Module

| [avoow
—

Fiexible Bus-bar
/

1 [zavcom
7y

. —>[zacon

8 Bonded Cabinet Ground Bus
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Capacitor Module Status

Wiring Example

Contactor Wiring Examples

Passive Shunt Wiring

Examples

You can configure either of the DC-bus power supply digital inputs as Bus Capacitor OK in the
Studio 5000 Logix Designer application to monitor the Module Status output. See the Kinetix 5700
Servo Drives User Manual, publication 2198-UM002 for how the DC-bus power supply Digital Inputs
category is configured.

Figure 75 - DC-bus Power Supply with Capacitor Module

2198-Pxxx 2198-CAPMOD-2240
DC-bus Power Supply Capacitor Module

MS —1_ Module Status (MS)
MS I —T— Connector

+
Digital Input INx (1)

(10D) Connector oM — { 24VDC

(1) Configure either of two digital inputs as Bus Capacitor OK.

Refer to the Kinetix 5700 Capacitor Modules Installation Instructions, publication 2198-IN008, for
additional installation information.

We recommend that you wire an Allen-Bradley® (Bulletin 100) auxiliary contactor to the bus supply
digital input (10D connector) and configure AC Line Contactor OK to monitor three-phase input
power. Use the Normally Open (N.0.) auxiliary contact, if more than one auxiliary contact is
available.

IMPORTANT  2198-P141and 2198-P208 power supplies require an additional intermediate
relay that is used with the contactor.

Figure 76 - Contactor Wiring for DC-bus Power Supply

2198-Pxxx Allen-Bradley
DC-bus Power Supply 100C Contactor
Contactor Enable  — CONT EN+ — @ + A+ 1 Coll
0i
(CED) Connector —— | CONT EN- -
Out In
| 2 1
L2 4 3
AC Input Power 2198-DBRxx-F -
(IPD) Connector | 1 AC Line Filter 6 5
GND 14 13

Refer to IEC Contactor Specifications Technical Data, publication 100-TD013, for additional
contactor related information.

Wiring from the 2198 shunt modules and resistor are made directly to the shunt (RC) connector. You
can configure either of the DC-bus power supply digital inputs as Shunt Thermal Switch OK in the
Studio 5000 Logix Designer application. See the Kinetix 5700 Servo Drives User Manual, publication
2198-UM002 for how the DC-bus power supply Digital Inputs category is configured.

IMPORTANT Passive shunts attach to only 2198-Pxxx DC-bus power supplies. Before
wiring the 2198 external shunt to the RC connector, remove the wires from
the internal servo-drive shunt. Do not connect both internal and external
shunt resistors to the DC-bus power supply.
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Active Shunt Wiring
Examples
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2198-R127 shunt thermal switch to a digital input on the DC-bus power supply and
configure the Shunt Thermal Switch OK function in the Studio 5000 Logix Designer

2 ATTENTION: To avoid damage to the ArmorKinetix system, wire the 2198-R031, or
application.

Figure 77 - DC-bus Power Supply with External Passive Shunt Module

2198-Pxxx 2198-R014, 2198-R031, and 2198-
DC-bus Power Supply R127 External Passive Shunt
Module

Shunt (Re) | DC+ R1 Resistor
Connector | gy R2
—O
s Thermal Switch
Internal Shunt TS

Digital Input INx

(10D) Connector
COM —{ 24V DC

(1) Configure either of two digital inputs as Shunt Thermal Switch OK.

Figure 78 - DC-bus Power Supply with External Passive Shunt Resistor

2198-Pxxx 2198-R004 External Passive
DC-bus Power Supply Shunt Resistor

Shunt (Re) | DC+
Connector | gy

Internal Shunt

Refer to the Kinetix 5700 Passive Shunt Module Installation Instructions, publication 2198-INO11, for
additional installation information.

Active shunts are available from the Rockwell Automation Encompass™ partners Powerohm
Resistors, Inc. (https://www.hubbell.com/powerchm/en) or

Bonitron, Inc. (https/:www.bonitron.com).

IMPORTANT Powerohm Bulletin PKBxxx active shunt modules use built-in internal brake
resistors. Bulletin PWBxxx active shunt modules require appropriately
sized external brake resistors.

thermal switch to a digital input on the power supply and configure the Shunt

ATTENTION: To avoid damage to the ArmorKinetix system, wire the active shunt
A Thermal Switch OK function in the Studio 5000 Logix Designer application.
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Appendix A Interconnect Diagrams

Figure 79 - 2198 Power Supply with External Active Shunt (built-in brake resistor)

2198-Pxxx 2198-xxxx-ERSx | 2198-PIMO70 | 2198-CAPMOD-2240 Powerohm
| Inverter Capacitor Module PKBxxx-
DC-Bus Power Supply . XXX-XXX
4.6 m (15 ft) Maximum Cable Length Active Shunt Module
@ DC+
® @ X DCH
“]: External DC-bus | Resistor
DC-
o[ -

3 } Fault Contact
4
Digital Input

+
INx 9
(10D) Connector I |
COIM | | — (24vDC 10

(1) Configure any available digital input as Shunt Thermal Switch OK. See the Digital Inputs Connector Pinouts on page 55.
(2) Powerohm PKBO50 and PKBO50-800 shunts require 120V AC between pins 3 and 10 to supply power to the cooling fans.

See Knowledgebase Technote: Using PKB external active shunt with Kinetix 5700 for more
information on wiring to these Powerohm Bulletin PKBxxx active shunts.

Figure 80 - 2198 Power Supply with External Active Shunt (external brake resistor)

2198-Pxxx 2198-PIMOT0 Zéggatc‘}fo T?%g&f;ﬂ Powerohm Powerohm
DC-Bus P PWBxxx-xxx External Passive
Power Supply Active Shunt Module Shunt Module
©0 ¢ il Resistor
I DC-| R2
@ 48 m (51 91m (30 ft)
’ Maximum Cable Length
Maximum Cable Length o
3
} Fault Contactj
— 4 )
9
10
s © Thermgl
Digital Input 15 —gl"- Switch
(10D) Connector
W | ~
om | | | 24V DC

(1) Configure any available digital input as Shunt Thermal Switch OK. See the Digital Inputs Connector Pinouts on page 55.
(2)  Powerohm PWB050 and PWB050-800 shunts require 120V AC between pins 9 and 10 to supply power to the cooling fans.

See Knowledgebase Technote: Using PWB external active shunt with Kinetix 5700 for more
information on wiring to these Powerohm Bulletin PWBxxx active shunts.
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ArmorKinetix Module and

Rotary Motor Wiring
Examples
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These Kinetix rotary motors use single cable technology. The 2090-CSBM1P7-14AFxx motor power/

feedback cable provides power from the DSD module and the Kinetix VPL motor and provides

feedback from the Kinetix VPL motor. See the ArmorKinetix 2090 Cables and Connectors installation

instructions, publication 2090-ING53 for more cable information.

Figure 81 - ArmorKinetix DSD Module with Kinetix VPL, VPF, VPH, and VPS Motors
(Frames 63 mm, 75 mm, 100 mm, 115 mm, and 130 mm)

2198-DSD-ERSx

Refer to table on page 169 for note information.

VPL-A/Bxxxx-C/P/Q/W,
VPF-A/Bxxxx-C/P/Q/W,
VPH-A/Bxxxx-C/Q/W,
or VPS-BxxxD-P Motors
with High-resolution

Note &4
Cable Shield Feedback
Clamp 4&
® Brown (U .
Motor Power 2 T BEZV;((V)) T » | Three-phase
MP) Connector 3 i i B
(MP) . | i Blue (W) i | . Motor Power
L ono (i : : Green/Yellow (PE) : : 1)
Motor Brake 9 B\aFk(MBRK+) - N O ; Bla?k(MBRKH £ |Motor
(BC) Connector WU‘IW““E(MBRK" Ly ot Wit MBR)] 6 Brake
Blue (DATA+) 1 1 3 | 1 Blue(Data+)
Motor Feedback 7 ———0 N E Iy
" [ I I LWk | otor
(MF) Connector s el 3 ‘ ‘ 3 eBueiEe Feedback
I S S A S SRR
,,,,,,,,,,,, D A
Conductive Connector]Housing Electrical Screens (Braided Copper) Conductive Connector Housing

2090-CSBMIP7-14AFxx)
Single Motor Cable
Note 13
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Appendix A Interconnect Diagrams

These compatible Allen-Bradley rotary motors have separate cables for motor power/brake and
feedback connections. See the ArmorKinetix 2090 Cables and Connectors installation instructions,
publication 2090-ING53 for more cable information.

Figure 82 - ArmorKinetix DSD Module with Kinetix MPL, MPM, MPF, and MPS
(Frames 100 mm, 115 mm, and 130 mm)

Refer to table on page 169 for note information.

2198-DSD-ERSx
Cah'e;hie'd @Noteh ) 2090-CSBMIP7-T4AFxx Note 4
m
o ) i Brown (U) o )
Motor Power 3 Lo Black (V) Lo g |Three-phase
(MP) Connector . b Blue (W) b C Motor Power
L onof) 3 : Green/Yellow (PE) : 3 1
Motor Brake 9 Bleck (HBRK+) 3 : a a ; 3 Black MBRK+) F | Motor Brake
(BC) Connector N L I UL White(MBRK |
Y 2N
7 Blue (DATA +) A Ny E
White/Blue (Data-)! | 1+ ! SRR
g [White/Blue (Data )‘\‘/ ; \‘J \‘J i H
::::::::::::z:g:f*ﬁ::::::::::::::::::::?::g:::::::::::::::
———————————— R R bt EEEEE R
Conductive[Connector Housing Electrical Screens (Braided Copper) Conductive Connector Housing
Motor Motor
Feedback Feedback
L SIN+ O 26 AWG BLACK N T L
[ SIN- X 26 AWG WHITE/BLACK X IELE ,
5 oS + ‘ ! 26 AWG RED ‘ | cos+ 5
. | C0S- T X 26 AWG WHITE/RED x I ¢cos- i
Feedback Connector | DATA + ‘ ‘ 26 AWG GREEN ‘ | DATA+ 5
. [ DT - T X 26 AWG WHITE/GREEN X | oama- .
o | EPWRSY L 21 AWG GRAY | | EPWREY .
o | ECOM 1 X 21 AWG WHITE/GRAY X | _ecom o
. EPWR 9V | | 22 AWG ORANGE | | |[EPWROV .
LTS+ % 22AWG WHITE/ORANGE A .
‘4 TS- (N/C) } | 26 AWG BLUE ‘ | ITS- (NC) L4
513 8 26 AWG WHITE/BLUE X T .
e S2 ‘ ‘ 26 AWG YELLOW ! I 1s2 o
5183 " T X 26 AWG WHITE/YELLOW s -
, [CLk+ o 26 AWG BROWN T ,
o | CLK- L T X 26AWG WHITE/BROWN o= .
ECOM (N/C I | T[ecom(ne)
he ‘ | Note 14 | | he
T L L T
N S

2090-CFBM7S7-CDAFxx SpeedTec DIN

Motor Connectors
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These Kinetix linear actuators use single cable technology. The 2090-CSBM1P7-14AFxx motor

power/feedback cable provides power from the DSD module and the Kinetix VPAR motor and

provides feedback from the Kinetix VPAR motor. See the ArmorKinetix 2090 Cables and Connectors

installation instructions, publication 2090-IN053 for more cable information.

Figure 83 - ArmorKinetix DSD Module with Kinetix VPAR Electric Cylinders

2198-DSD-ERSx

. Note 4
Cable Shield

Clamp

Motor Power
(MP) Connector

Motor Brake
(BC) Connector

Motor Feedback
(MF) Connector

Refer to table on page 169 for note information.

VPAR-BTxxxx-W
VPAR-B2xxxx-W
VPAR-B3xxxx-0
Electric Cylinders
with High-resolution
Feedback

5 i Brown (U) o ]
3 L Black (V) L 8 Three-phase
i Lo Blue (W) - ) Motor Power
T T T T
0 L Green/Yellow (PE) L 1
g [BacklMBRs) L ol L BackMBR ] T Motor
. I I I I .
10 [White (MBRK-) ; ! ‘\J‘ U ! ; White (MBRK-) ¢ |Brake
7‘IB\ue(DATA+) RS | 1 1 Blue(Data+) E | Motor
T K [ T .
g Mihite/Blue (Data ), ” L IVihite/Blue (Data ||
NP - Feedback
ffffffffffff S i Sl ol ety
777777777777 R e e
,,,,,,,,,,,, P

Conductive Connector{Housing

Electrical Screens (Braided Copper)

2090-CSBMIP7-14AF xx
Single Motor Cable
Note 13
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These compatible linear actuators have separate connectors and cables for power/brake and
feedback connections.

Figure 84 - ArmorKinetix DSD Module with Kinetix LDAT Linear Thrusters

Refer to table on page 169 for note information.

2198-DSD-ERSX LDAT-Sxxxxxx-xDx
@_ ) Note T4 Linear Thrusters with
Cable Shield  gte 4 )Y 090-CSBMIP7-TAAFxx High Resolution Feedback
Clamp ) -, Brown (U) i )
Motor Power 3 Lo Black (V) Lo g |Three-phase
(MP) Connector . . Blue (W) . C Motor Power
L ono () | : Green/Yellow (PE) : : 1
Motor Brake g |Back (MBRK:) 3 i = a i i Black1BRe) | ¢ Motor Brake
(BC) Connector 0 [White (MBRK-) | ‘\/‘ ‘v‘ L White (MBRK-) | o
7 [Bueoms) A o1 | ‘
g [White/Blue (Data-). | X o r
NP VT
777777777777 L S R
———————————— I R e e e T
,,,,,,,,,,,, o
Conductive Ponnector Housing Electrical Screens (Braided Copper) Conductive Connector Housing
Motor Motor
Feedback Feedback
L SIN + _ 26 AWG BLACK T L
o [SIN- - X 26 AWG WHITE/BLACK X [ SIN- ,
S | L0S+ ! 26 AWG RED © I Cos+ 3
L | C0S- T X 26 AWG WHITE/RED x 1 cos- i
o [ DATA+ o 26 AWG GREEN I oaTA+ S
o | DATA- X 26 AWG WHITE/GREEN X 1| DATA- .
o | EPWREY | 21 AWG GRAY || EPWRBV .
o LECOM L X 21 AWG WHITE/GRAY X || _Ecom "
| LEPWR L 22 AWG ORANGE .| [EPWRQV .
I8+ X 22 AWG WHITE/ORANGE A .
., LTS (ve) o 26 AWG BLUE R Ll (119 R
LS . & J6MWCWHITE/BLUE . | B .
N ‘ 26 AWG YELLOW 52 e
s " T X 26AWG WHITE/YELLOW x L s -
L [CLK+ ] 26 AWG BROWN 1 ok ,
o | CLK- T X 26AWG WHITE/BROWN g1 1 loik- .
- LECOM(N/C I | [EcomMinie)
‘ | Note 14 | | he
T L L T
N S

2090-CFBM7S7-CDAFxx SpeedTec DIN

Motor Connectors
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Figure 85 - ArmorKinetix DSD Module with Kinetix MPAR Electric Cylinders

Refer to table on page 169 for note information.

2198-DSD-ERSX
|E| N E Note 14
CableShield e 4 ) 2090-CSBMIPT-T4AFxx ote
Clamp ) Brown (U) A A
Motor Power ; L Black (V) MPAR-Bixxxxx g |Three-phase
(MP) Connector b Blue (W) Electric Cylinders with Motor Power
4 — High Resolutior Feedback——{
L an00) . Green/ Yellow (PE) L 1y
Motor Brake 9 Bla?k(MBRK+] — S = — Bla?k(MBRKH F Motor Brake
(BC) Connector 10 White (MBRK-) L ‘u‘ ‘u‘ i White (MBRK-) 6
. R Il I [
g [White/Blue (Data )‘v‘ 3 0 0 3 - H
R S S S S
777777777777 &,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,@,,,,,,,,,,,,
Conductive Fonnector Housing Electrical Screens (Braided Copper) Conductive fonnector Housing
Motor Motor
Feedback Feedback Connector 1 Feedback
L SIN + . 26 AWG BLACK N T L
, [ SIN- X 26 AWG WHITE/BLACK X SIN- ,
S [C0s+ o 26 AWG RED ‘ C0S + 3
, | C0s- X 26 AWG WHITE/RED K C0S- i
5 | DATA+ 1 26 AWG GREEN | DA+ s
o | DATA- X 26 AWG WHITE/GREEN X 1| DAmA- .
o LEPWRY | 21 AWG GRAY .| EPwRSY .
o LECOM L LN 21 AWG WHITE/GRAY X ECOM o
| L EPWRSY L 22 AWG ORANGE | EPWROV |
SIS+ 1% 20 WG WHITE/ORANGE 5 TS+ s
4 LIS (N/e) L 26 AWG BLUE ‘ I-(nC) |,
5 S N 26 AWG WHITE/BLUE X § .
e S2 ‘ j 26 AWG YELLOW Three-phase ! S2 e
M " " X 26AW6 WHITE/YELLOYstor Power X $3 -
L LCLk+ - 26 AWG BROWN | CLK + .
e TN 26AWG WHITE/BROWN g | CLK- .
ECOM (N/C I | [Ecom(ne)
= | Note 14 L 'z
T . T
N S

2090-CFBM7S7-CDAFxx SpeedTec DIN

Motor Connectors
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Figure 86 - ArmorKinetix DSD Module with Kinetix LDC Linear Motors (cable connectors)

Refer to table on page 169 for note information.

2198-DSD-ERSX LDC-Cxxxxxx-xHTx1
Linear Motor Coil with
. ) 2090-CSBMIPT-14AFxx Note 14 Sin/Cos or TTL External Encoder
Cable Stield  pote 4 and Cable Connectors
Clamp ) 2 Brown (U) OO A
Motor Power 3 Do Black (V) L g |Three-phase
(MP) Connector , . Blue (W) b C Motor Power
L GND(1) ‘ : Green/Yellow (PE) : | 1y
Motor Brake ] B\aFk[MBRK+) _in ni Back MBRK | ¢ |
(BC) Connector 10 White (MBRK-) | ! P White (MBRK-) 6
[ U
7 Blue (DATA +) N nol Blue (Data +) 3
g [White/Blue Data-). | ' ! |1 White/Blue (Data|
Y Y
777777777777 P @@ rop-oo—ooo-
———————————— R R R
777777777777 R SERREEEEEEEE
Conductive[Connector Housing Electrical Screens (Braided Copper) Conductive Fonnector Housing
Motor Motor
Feedback Feedback
L SIN + o 26 AWG BLACK N L
o | SIN- - X 26 AWG WHITE/BLACK X [ SIN- ,
S 1 L0S+ o 26 AWG RED s B
L | C0S- X 26 AWG WHITE/RED x T cos- i
. [DATA+ o 26 AWG GREEN ST DATA+ .
. | DATA- X 26 AWG WHITE/GREEN x| | DATA- .
o | EPWREY . 21 AWG GRAY o || EPWRHY .
-, [ECon 1 71 AWG WHITE/GRAY X | _ecom o
-, | EPWR Y L. 22 AWG ORANGE ~ | [lePwrav .
SIS+ L1 22 AWGWHITE/ORANGE N I s
4 LTS (Ve) LA 26 AWG BLUE o se) |
5 LS N 26 AWG WHITE/BLUE RS .
N o 26 AWG YELLOW M Y e
R " T X 26AWG WHITE/YELLOW T s -
L [CLK+ o 26 AWG BROWN N T ,
o [CLK- T X 26.AWG WHITE/BROWN S TS .
ECOM (N/C I I | |Ecom(ne)
'e | Note 14 L 'e
T L L T
NS

2090-CFBM7S7-CDAFxx SpeedTec DIN

Motor Connectors
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Figure 87 - ArmorKinetix DSx Modules with Kinetix LDC Linear Motors (flying-lead cables)

Refer to table on page 169 for note information.

2198-DSD-ERSx LDC-Cxxxxxx-xHTx1
@_ Linear Motor Coil with
: ) 2090-CSBMIP7-4AF xx Note 14 Sin/Cos or TTL External Encoder
Cable gg';ls Note 4 bd Brown (U] . and Cable Connectors
2 — — A
Motor Power 3 L Black (V) Lo g |Three-phase
(MP) Connector , i i Blue (W) i i C Motor Power
L GND(1) i Green/Yellow (PE) Lo 1y
= ) = L =
Motor Brake g [Black(MBRK-] L io oL Bleck (MBRY+) | - ot Brake
(BC) Connector 10 White (MBRK-) | ! FU0 1 White (MBRK-) 6
; fpeoms) | W . . fl  Bueftaa) |
g |White/Blue (Data -). Lol P11 'White/Blue (Data - H
A VT
:::::I:;ﬁf:::Zﬁ:i:i:iﬁ?iig:[::::i:i
,,,,,,,,,,,, o oI
Conductive|Connector ngsing Electrical Screens (Braided CUppEI’) Conductive Connector Housinq
Motor Motor
Feedback Feedback
L SIN + O 26 AWG BLACK T s L
o | SIN- X 26 AWG WHITE/BLACK X SIN- ,
S |L0S+ o 26 AWG RED | CoS + 3
, | 00s- X 26 AWG WHITE/RED QT C0S - i
o | DATA+ \ \ 26 AWG GREEN \ | oata+ N
. | DATA- \ X 26 AWG WHITE/GREEN Rl | DATA- .
o | EPWRSY | | 21 AWG GRAY | | EPWRGV .
o |ECOM | L X 21 AWG WHITE/GRAY X ECOM o
| LEPWRSY ‘ ‘ 22 AWG ORANGE ‘ EPWR 9V .
SIS+ 1% 20 WG WHITE/ORANGE 5 TS + s
4 LTS (NC) ‘ | 26 AWG BLUE ‘ 1-(Vve) |,
LS N 26 AWG WHITE/BLUE 5 S| .
o182 ‘ j 26 AWG YELLOW ! 2 .
4188 © T X 26 AWG WHITE/YELLOW X! $3 -
S LCLk+ - 26 AWG BROWN | CLK + .
e T X 26 AWG WHITE/BROWN X OLK - .
ECOM (N/C I I 1 |EcomM(n/e)
= | Note 14 L 'z
T . T
N S

2090-CFBM7S7-CDAFxx SpeedTec DIN

Motor Connectors
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System Block Diagrams This section provides block diagrams of the ArmorKinetix system.
Figure 88 - DC-bus Power Supply Block Diagram

Shunt Resister
(RC) Connector

+
2|5
L

Ly

Internal Shunt

’_”_‘ Resistor
S Ao [0+

DC Bus Power
(DC) Connector

Three-phase
Input Power
(IDP) Connector

DC-

pis
_N
_»
-
[ ]

NN
¢ Ground Screw

Chassis |
Contactor Enable
(CED) Connector
24V Control Power 24V+
Control

(CP) Connector
24V—

(1) Ground screw in the installed (default) configuration.
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DC Bus Output
Lug Connector

DC Bus Input
Link Connector
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Figure 89 - Capacitor Module Block Diagram

Fuse Detection

DC-bus Detection

|

Fuse

DC-

Capacitor Bank
I 1T 111111
TLITTTTTTT
LI T I1LIL1
TTTTTTTT

Bleeder
Resistor

D~
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Appendix A

Interconnect Diagrams

24V Input

Figure 90 - DC-bus Conditioner Module Block Diagram
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Figure 91 - ArmorKinetix PIM Module Block Diagram
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Appendix A Interconnect Diagrams
Figure 92 - ArmorKinetix DSD Inverter Module Block Diagram
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Figure 93 - ArmorKinetix DSM Inverter/Motor Module Block Diagram
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Appendix B

Shared DC-bus
Configurations

Size Multi-axis Shared-bus Configurations

This appendix provides information and examples for sizing your ArmorKinetix® system power
supplies and inverters in multi-axis shared-bus configurations.

You can supply power to your Kinetix® 5700 shared DC-bus system configuration from following
sources:

«  Single 2198-Pxxx DC-bus power supply
«  Multiple 2198-P208 DC-bus power supplies (up to three are possible)

Shared DC-bus Definitions

Throughout this manual, these terms are used to describe how modules are grouped together.

Table 70 - Shared-bus Terminology

Term Definition

DC-bus group Drive modules that are all connected to the same DC bus.

Cluster Group of power supply and/or drive modules that are directly connected together via Kinetix
5700 DC bus-bars only.

Extended cluster Group of drive modules that are directly connected together via Kinetix 5700 DC bus-bars and

connected to the power supply cluster via customer-supplied DC-bus cable.

Power supply cluster | The cluster that contains the AC to DC converter (power supply).

g When 2 drive clusters are part of the same DC-bus group joined by the DC bus-bars and
Extended DC-hus customer-supplied DC-bus cable.
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In this example, two drive clusters in the same cabinet are connected by the same 276...747V DC-
bus voltage. Kinetix 5700 capacitor modules provide connection points for the DC bus. The
extension module is needed only when the DC-bus system current exceeds 104 A, and can support
up to 208 A maximum external DC-bus current.

Figure 94 - Extended DC-bus Installation

Extension Capacitor
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(— o D000 0oD0D 0000 0o0D0
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Inverters ] T Lo Lol Co0 DSD Module connected to
o L Kinetix VPL motor
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Single-axis ~ pM  Capacitor  Extension !
| 2198-P208 DC-bus Power Supplies | Inverter ~ Module Module Module L E@
2198 Shared-bus Connection (¢ SR G N G B o A i =
195...528V AC System (e A e e e fEaep B s ? -
Three-phase (24V shared-bus Fonngction ] ] O O (. | =
|nput PUWEr SyStem 1S 0pt|0na|) 0000 oogg 0000 oooo ‘ ° = M:‘
Line Disconnect I I I Magnetic Contractor e - — }j
Device (M1) Control String
5 S . N — DSM Module
Circuit @ :{ é]
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. L P s | M) ATTENTION: Circuit protection can be
Maqgetltc (rtﬂ) ArmorKinetix System sff‘"’ . = added after the power supply cluster to
ontactor Drives ] help protect converters and inverters
o o o) 2 from damage in the event of a DC-bus
ool B ST R Oy I cable short-circuit.
2198-0BR200-F = 1321-3R80-B o
AC Line Filter Circuit Line Reactors DSD Module connected to Kinetix VPL motor
(required for CE) ] Protection  (required components) jm} L‘—:ﬂj
g’ - ? ]
| DL
F=y

fﬂLﬂLﬂ il Fﬂﬁ‘l

% DSM Module

Bonded Cabinet (500
Ground Bus

IMPORTANT  When two or three DC-bus power supplies are wired together in the same
drive cluster, they must all be catalog number 2198-P208.
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System Sizing Guidelines

General Sizing Guidelines

These limitations apply to Kinetix 5700 servo drive systems supplied by a single 2198-Pxxx or
multiple 2198-P208 DC-bus power supplies:

«  The sum of the inverter motor-power cable lengths for all inverters on the same DC bus-
sharing group must not exceed 1200 m (3937 ft) to comply with CE and UK requirements
when used with 2198-DBRxx-F line filters. See Cable Length Restrictions and System Sizing
on page 29 for additional motor power cable-length limitations.

« The total system capacitance limit is based on the power supply catalog number. DC-bus
groups must not exceed the limits as defined in Table 71.

«  No more than three 2198-P208 DC-bus power supplies can be used to increase the
converter power.

« Ifusing the 24V DC shared-bus connection system to distribute control input power to a
cluster of drive modules, current from the 24V power supply must not exceed 40 A.

«  The Kinetix 5700 system can have multiple drive clusters in a single DC-bus group. See the
Kinetix 5700 Servo Drives User Manual, publication 2198-UM002 for more information on
extended clusters.

You begin the process by selecting the motor for your application and sizing the drive and power
supply combinations. Next, calculate whether the hybrid cable, motor power cable length, total
system capacitance, and 24V current demand are within specifications.

Select Drive/Motor Combinations

The motor required for a particular application determines the servo drive required for full motor
performance.

For best results, use the FactoryTalk® Motion Analyzer™ system sizing and selection tool, available
at: rok.auto/motion-analyzer.

Drive/motor performance specifications and torque/speed curves are also available in the Kinetix
5700 Drive Systems Design Guide, publication KNX-RMO10.

Select the Power Supply and Define the DC-bus Groups
«  Determine the converter DC-bus motoring and bus-requlation power requirements based on
the load profile.

»  Estimate the net converter and inverter power and bus-requlator capacity, based on the
load profiles.

«  Determine if 2198-CAPMOD-2240 capacitor modules are required.
«  Determine if 2198-DCBUSCOND-RP312 DC-bus conditioner modules are required.

For best results, use the FactoryTalk Motion Analyzer system sizing and selection tool, available at:
rok.auto/motion-analyzer.

Calculate System and External-bus Capacitance

Total system capacitance is the sum of all internal capacitance values from each of the DSD
modules, BSM modules, single-axis inverters, dual-axis inverters, power supplies, and capacitor
modules in the same DC-bus group.

The total system capacitance must be less than the maximum supported DC-bus capacitance
value of the power supply, see Table 71.
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IMPORTANT If your total system capacitance value exceeds the maximum supported
capacitance value of the DC-bus power supply, perform one of the
following:

« Increase the size of the 2198-Pxxx DC-bus power supply

« Use multiple DC-bus power supplies (1...3 power supplies are possible)
Decrease the total system capacitance by removing inverters or capacitor
modules from the DC-bus group.

External bus capacitance is the total system capacitance minus the power supply capacitance. The
external bus capacitance must be entered into the Studio 5000 Logix Designer® application for a
regenerative power supply to maintain proper control.

Table 71 - Power Supply Capacitance

Power Supply gc-bus Power Supply smuapxported Capacitance, Internal Capacitance
at. No. uF uF
2198-P031 8,000 585
Single DC-bus Power Supply 2198-PO70 780
2198-P141 13000 1640
2198-P208 2050
Multiple DC-bus Power 2198-P208 x 2 26,000 4100
Supplies 2198-P208 x 3 39000 6150
iTRAK® Power Supply 2198T-W25K-ER 390 0
Table 72 - Internal Inverter and Accessory Module Capacitance
Drive Module g:tv‘;l I;I.odule LllFternaI Capacitance
2198-D006-ERSx 65
2198-D012-ERSx
Dual-axis Inverters 2198-D020-ERSx 330
2198-D032-ERSx 390
2198-D057-ERSx 705
2198-S086-ERSX 560
2198-S130-ERSx 840
Single-axis Inverters 2198-S160-ERSx 1120
2198-S263-ERSx
2198-S312-ERSx 2050
Capacitor Module 2198-CAPMOD-2240 2240
Extension Module 2198-CAPMOD-DCBUS-I0 0
DC-bus Conditioner Module 2198-DCBUSCOND-RP312 0
Distributed Servo Drive (DSD) 2198-DSD0xx-ERSx 5.2
Distributed Servo Motor (DSM) 2198-DSMOxx-ERSx 5.2

Calculate the Total Motor Power Cable Length

To meet CE and UK requirements, the sum of all motor power cable lengths from the same DC-bus
group must not exceed 1200 m (3937 ft) when 2198-DBRxx-F line filters are used. See Cable Length
Restrictions and System Sizing on page 29 for additional motor power cable-length limitations.
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Calculate 24V DC Control Power Current Demand

If using the 24V DC shared-bus connection system to distribute control input power to a drive
cluster, output current from the 24V power supply must not exceed 40 A.

Table 73 - Control Power Current Specifications

Hodul 24V Current Per Module @

Drive Module c:t ';‘: (non-brake motor) 24V Inrush Current
. o ADE A

2198-P031

2198-P070 08
DC-bus Power Supplies 708-PIi y 40

2198-P208 ’

2198-D006-ERSx

2198-DOT2-ERSx 140
Dual-axis Inverters 2198-D020-ERSx 40

2198-D032-ERSx 179

2198-DO57-ERS 930

2198-S086-ERSx
2198-S130-ERSx
Single-axis Inverters 2198-S160-ERSx 46 40
2198-5263-ERSx
2198-S312-ERSx

PIM Module 2198-PIM070 12 13.26
TRAK Power Supply © 2198T-W25K-ER 13 22
Capacitor Module 2198-CAPMOD-2240 01 10
Extension Module 2198-CAPMOD-DCBUS-I0 |- -
DC-bus Conditioner Module 2198-DCBUSCOND-RP312 |01 10

(1) For motor-brake current values, see to the Kinetix Rotary Motion Specifications Technical Data, publication KNX-TDQO1.

(2) Inrush current duration is less than 30 ms.

(3) Values are base current per module.

(4)  Values are with no capacitor modules. For Inrush current with capacitor modules, see Table 74.

(5) These values represent only the iTRAK power supply. They do not include the iTRAK motor modules that are connected to the iTRAK
power supply and also draw current from this 24V control power input. For more information regarding 24V control power
requirements, see iTRAK System with TriMax Bearings User Manual, publication
2198T-UM002, or iTRAK 5730 System User Manual, publication 2198T-UMOQ3.

IMPORTANT  If the 24V control-power output current (based on your system
calculation) exceeds 40 A, you can insert another control-power input
wiring connector at any point in your drive cluster. However, the input
connector must always extend the 24V DC-bus from left to right.

Table 74 - PIM Module 24V DC Power Supply Current Demand (Inrush)

4 Axes™ 8 Axes(! 12Axes” |16 Axes™ |20 Axes™ |24 Axes!”
1 Capacitor Module® |7A 85A 10A N3A 13A 143 A
6 Capacitor Modules ~ |30.3 A 316 A 325A 334 A 322A 32A
11 Capacitor Modules | 32.8 A 33.2A 335A 34 A Shb4 A 35A

(1) Including 2 brake motors out of the total number.
(2) One capacitor module is 2.24 mF

Table 75 - PIM Module 24V DC Power Supply Current Demand (Continuous)

Gaxes”  [8Axes”  |12Axes” [16Axes™ (20 Axes™ |24 Axes”
58V Continuous Output
Current 0.5A 13A 19A 26A 33A 40A
24V Continuous Input
Current 25A 45A 6.0A 8.0A 98A 120A

(1) Including 2 brake motors out of the total number.
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Figure 95 - PIM Module Power Output Specification

PIM Module 58V Output Current Profile

n » e =
S R kS o

Number of Axes with Brake Motor
)

16 18 20 2 2
Total Number of Axes

24V DC Voltage Drop Calculation Example

In this example, the 24V DC power supply is 21.3 m (70 ft) away from the Kinetix 5700 drive system.
The drive system includes one bus supply, two 2198-S312-ERS4 single-axis inverters, two 2198-
D057-ERS4 dual-axis inverters, and one 2198-PIM070 module. The inverters supply power to seven
non-brake motors.

Figure 96 - 24V DC Voltage Drop Example System

21.3m (70 ft)
Input Wiring
Connector 2196-P208 DC-bus 7198-S312-ERSA 7198-S312-ERSh 7198-DO5T-ERSh
Power Supplies Single-axis Inverter Single-axis Inverter Dual-axis Inverters 2198-PIMOT0
N | - '|M' 1 - - - :, C
1606-XLxxx a | a | = : ] \ =] é‘;\[l]t[rlgl ir;?;:? Bus
24V DC Control Power t =2 -
(customer-supplied) ] (] ]
0000 [a]n]n/u] pee
AC Input Power
1= &
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System||—s s s :

(front view)

©
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Follow these steps to calculate the voltage drop for your drive system. The system conditions
remain the same, but the wire gauge (AWG) is increased to reduce the voltage drop.

1. Determine the 24V DC control power current demand.

In this example, the total current demand is 229 A. See Calculate 24V DC Control Power
Current Demand on page 193 for current values.

= [2ime aacsoianil]] @ )
15-20Nm (132:177 bin)

o O O

0 | ©

©

’6
!
|

Module Quantity | Current Demand
2193-P208 1 91A

2198-PIM070 1 12A
2198-S312-ERS4 2 46+2=92A
2198-D057-ERS4 2 23+2=46A
Total current demand 349 A
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2. Determine the voltage drop across the wire that is used to supply 24V power to the drive
system (voltage drop = current draw « resistance of the wire).

You must obtain the wire resistance value from the wire manufacturer. Resistance values
used below are only examples.

Wire Length :1’:;’ &3\7{;9)‘! Calculation Voltage Drop
15(16) 349A.0.2810 9.80V

213 m (70 ft) 40(12) 349A.01110 3.8V
6.0 (10) 349A.0.0700 244V

3. Determine if the voltage supplied to the drive system is within its required input-voltage
range; 24V +10% (21.6...26.4V DC).

Wire Length :]I:Tr; aw[ge Calculation Applied Voltage
15(16) 24V - 6.43V 175V (insufficient)

213 m (70 ft) 4.0(12) 24V - 254V 2146V (insufficient)
6.0 (10) 24V - 1.60V 22.40V (acceptable)

In this example, increasing the wire gauge to 6 mm? (10 AWG) is one way to lower the
voltage drop.
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System Sizing Example This example shows how a single Kinetix 5700 drive cluster meets the total bus capacitance, power
cable length, and 24V DC current limitations.

Figure 97 - Example DC-bus Group (single drive cluster)
2198-PIM070 Power Interface Module

2198-D006-ERSx Dual-axis Inverters
2198-D020-ERSx Dual-axis Inverters

2198-S086-ERSx Single-axis Inverter

2198-S160-ERSx Single-axis Inverter
2198-P208 DC-bus Power Supply Y
In this example, only 1 drive cluster defines the DC-bus group. l l , 0 .

«  Maximum motor power cable length: 1200 m (3937 ft). See Cable (o WA '=ﬂmﬁ@£ﬂ

Length Restrictions and System Sizing on page 29 for additional motor

0.

power cable-length limitations.
- Total motor power cable length is 337 m (1106 ft) ‘ E
L

=]

«  Maximum supported capacitance: 13,000 pF
- Total system capacitance is 4840 pF
- External bus capacitance is 4840 - 2050 = 2790 pF

«  Maximum 24V DC control power current: 40 A = K
- Total 24V DC control power current is 20.3 A
- The Coil Current column shows how much of the 24V current is , =l
consumeéJ by the motor brake circuit. . @, L
5
All of the total system values are within the acceptable range. The 24V DC —
power supply should be rated to greater than 28 A inrush current.
j: a | -]
T
Table 76 - System Sizing Example Data
Servo Motor 24V DC Control Power Current Calculations
Internal 24V Current
DC-bus 6 . ¢ Cable Length
Cat. ;: rou Axis | Capacitance ma(ft)e ®M9™ | Servo Motor  |Brake Option gazlzﬁlc;é rent |(on-brake |Total Current %:yrle':l';USh
uF Cat. No. Yes/No A motor) A A
ADC DC
2198-P208 — 12050 - - - - 19 19 40
2198-S160-ERSx - |120 50 (164) MPL-BI8OE No - 46 46 40
2198-S086-ERSx — |560 90 (295) MPL-B660F Yes 210 46 6.7 4.0
2198-DSMO16-ERSx- 2198-DSMO16-
BO752M - %2 0 (164) ERSx-BOTS2M |19 - - - -
2198-DSD016-ERSx A |52 4(13) VPL-B1003C  |Yes - - - -
A 20 (66) VPL-BI152F No -
2198-D020-ERS 390 14 14 40
g B 15 (49) VPLBIE2E | No -
2198-D020-ERSX ) 3150) VPLBIOOSC _tes 050 14 24 40
B 90 (295) VPL-B1003C  |Yes 0.50
A 9(30) MPL-B310P Yes 0.50
2198-D006-ERS 165 14 19 4.0
g B 3 (30) MPL-B3IP  |No -
A 15 (49 MPL-B310P [N -
2198-D006-ERSx 165 ks ° 14 14 40
B 30(98) MPL-B310P  [No -
Totals 4850.4 391(1283) 36 187 203 28.0

For more information on motor and motor-brake specifications, refer to the Kinetix Rotary Motion
Specifications Technical Data, publication KNX-TD0OO1.
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System Sizing Application
Example

This example shows how to size the DC-bus power supply for your multi-axis system by using the
motor output power (kW). Sizing is based on the largest motor kW value in your drive system.

The Kinetix 5700 drive modules and ArmorKinetix PIM modules are zero-stacked and use the
shared-bus connection system to extend power from the 2198-Pxxx DC-bus power supply to
multiple drive modules.

For best results, use the FactoryTalk Motion Analyzer system sizing and selection tool, available at:
rok.auto/motion-analyzer.

Table 77 - Kinetix 5700 System Power Supply Continuous Output Power

DC-Bus Power Supply ggml:uous Output
Cat. No. KW

2198-P031 7

2198-P070 7

2198-P141 3

2198-P208 46

In this typical system, all axes are running in an asynchronous rapid acceleration/deceleration
motion praofile. Use this formula to calculate the minimum continuous output-power (kW) for your
Kinetix 5700 drive system:

2198-Pxxx = Largest motor-rated kW x (axis-count x 0.6) + (axis-count x 0.2)

Table 78 - Motor/Drive System Example

Motor Motor Rated Output o o

Quantity Motor Cat. No. KW Drive Cat. No.

1 2198-S086-ERSx
I MPM-B2153F 12 7198-S086-ERSx

1 2198-S086-ERSx

1 MPL-B660F 61 2198-S086-ERSX

1 2198-DSM024-ERSx-B0753M 078@ 2198-DSM024-ERSx-B0753M
2 2198-D020-ERSx

2 VPL-BO7SS 082 2198-D020-ERSX

9 = axis count

(1) For more motor specifications, see the Kinetix Rotary Motion Specifications Technical Data, publication KNX-TD0O1.
(2)  For more DSM module specifications, see Kinetix 5700, 5500, 5300, and 5100 Servo Drives Specifications Technical Data, publication
KNX-TDOO3.

Continuous Output Power, min (kW) = 7.2 x (8 x 0.6) + (8 x 0.2)
KW=72x48+16
kW = 36.16

In this example, the MPM-B2153F motor has the largest motor-rated output. As a result, the
minimum continuous output-power = 36.16 kW, and the 2198-P208 DC-bus power supply is
required for the 8-axis system example.
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Notes:
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Appendix C

Maximum Motor Cable Lengths for Kinetix 5700
Power Supplies

This appendix provides information on maximum motor cable length limitations for ArmorKinetix®

systems.

Maximum motor cable lengths for the following configurations are dependent on these
configuration variables:

«  Kinetix® 5700 power supply
- 2198-Pxxx DC-bus power supply
« ACinput power type
- WYE grounded
- WYE impedance grounded
- WYE/Delta corner grounded or ungrounded
« ACinput voltage
- 240VAC
- 480V AC
- 40OV AC
»  Whether the drive cluster includes a DC-bus conditioner module
«  Allen-Bradley® servo motor or actuator connected to the inverter

Table 79 - Drive-to-Motor Feedback Cable Length

Cable Length, max @
Feedback Type m ()
) ) up to 90 (295) (in-cabinet drive)
Single-t Iti-turn absolut:
ingle-turn or multi-turn absolute p 04 (3] (05D module)
up to 30 (98) (in-cabinet drive)
Incremental
up to 4 (13.1) (DSD module)

(1) See DC-bus Power Supply Configurations on page 200 for the maximum motor-to-drive cable length for specific motor and
actuator families.
(2) Cable length is not affected by use of the 2198-H2DCK converter kit on the Kinetix 5700 drive.

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023

199



Appendix C

Maximum Motor Cable Lengths for Kinetix 5700 Power Supplies

DC-bus Power Supply
Configurations

200

Cable length maximums for 2198-Pxxx DC-bus power supplies when they operate with DC-bus

regulation disabled.

Table 80 - DC-bus Power Supply - DFE (480V AC input)

DSD-to-Motor

AC Input Power Source Type Motor/Actuator Cat. No. Cable Length, max
m (ft)
o LDAT-Sxxxxxx
« LDC-Cxxxxxx 38)
WYE Grounded o VPx-Bxxxxx, MPx-Bxxxxx
« VPAR-Blxxxx, VPAR-B2xxxx 4(13)
« Third-party Motor (1000V min. rated)
o VPx-Bxxxxx, MPx-Bxxxxx
Delta Corner Grounded - Third-party Motor (1200V min) 4(13)
o LDAT-Sxxxxxx 3(98)
» WYE Impedance Grounded U o LDC-Cxxxxxx )
« WYE Ungrounded @ o VPx-Bxxxxx, MPx-Bxxxxx
+ Delta Ungrounded @ « VPAR-Blxxxx, VPAR-B2xxxx 4(131)

« Third-party Motor (1000V min. rated)

(1) Impedance grounded systems running in ground fault conditions, for prolonged periods of time, cause additional stress to the
motor insulation and can cause premature motor failure.
(2)  Unbalanced, floating, ungrounded systems can cause additional stress to the motor.

Table 81- DC-bus Power Supply - DFE (400V AC input)

AC Input Power Source Type

Motor/Actuator Cat. No.

DSD-to-Motor
Cable Length, max
m (ft)

WYE Grounded

o LDAT-Sxxxxxx
o LDC-Cxxxxxx

o VPx-Bxxxxx, MPx-Bxxxxx
« VPAR-Blxxxx, VPAR-B2xxxx
« Third-party Motor (1000V min. rated)

Delta Corner Grounded

« VPx-Bxxxxx, MPx-Bxxxxx
« Third-party Motor (1200V min)

« WYE Impedance Grounded U
« WYE Ungrounded @
« Delta Ungrounded @

o LDAT-Sxxxxxx
o LDC-Cxxxxxx

o VPx-Bxxxxx, MPx-Bxxxxx
« VPAR-Blxxxx, VPAR-B2xxxx
« Third-party Motor (1000V min. rated)

4(13)

(1) Impedance grounded systems running in ground fault conditions, for prolonged periods of time, cause additional stress to the
motor insulation and can cause premature motor failure.
(2)  Unbalanced, floating, ungrounded systems can cause additional stress to the motor.

Table 82 - DC-bus Power Supply - DFE (200V AC input)

AC Input Power Source Type

Motor/Actuator Cat. No.

DSD-to-Motor
Cable Length, max
m (ft)

WYE Grounded

LDAT-Sxxxxxx
LDC-Cxxxxxx

VPx-Axxxxx, MPx-Bxxxxx
VPAR-ATxxxx, VPAR-B2xxxx
Third-party Motor (1000V min. rated)

Delta Corner Grounded

VPx-Alxxxx, MPx-Blxxxx
Third-party Motor (1200V min)

« WYE Impedance Grounded "
« WYE Ungrounded @
« Delta Ungrounded @

LDAT-Sxxxxxx
LDC-Cxxxxxx

VPx-Bxxxxx, MPx-Bxxxxx
VPAR-Blxxxx, VPAR-B2xxxx
Third-party Mator (1000V min. rated)

4(13])

(1) Impedance grounded systems running in ground fault conditions, for prolonged periods of time, cause additional stress to the
motor insulation and can cause premature motor failure.
(2) Unbalanced, floating, ungrounded systems can cause additional stress to the motor.
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Frequency Control Methods

Motor Control Feature Support

This appendix provides feature descriptions for the induction motors and permanent-magnet
motors that are supported by ArmorKinetix® DSx modules.

The ArmorKinetix DSD modules support three open-loop frequency control methods. These are the
choices:

«  Basic Volts/Hertz - This method is used in single asynchronous-motor applications

«  Basic Volts/Hertz - Fan Pump - This method is similar to Basic Volts/Hertz, but is
specifically tailored for fan/pump applications

- Sensorless Vector with Slip Compensation - This method is used for most constant
torque applications. Provides excellent starting, acceleration, and running torque

To configure your induction motor in the Studio 5000 Logix Designer application, refer to Configure
Induction-motor Frequency-control Axis Properties on page 106.

Open-loop frequency control is suitable in applications such as conveyors, pumps, and fans.
Features include the following:

»  Start Boost and Run Boost

« Electronic motor thermal-overload protection per Class 10 requirements

«  Two skip frequencies, in which the drive does not operate

« Al three-phase induction motors, suitable for variable speed drive (VFD) operation, are
supported

Table 83 - Motor Specifications

Attribute Value
Output frequency, max 590 Hz

Pole pairs, max 50

Mator cable length, max 4m(3e)0

(1) Applies to all ArmorKinetix modules and compatible motors/actuators.

Basic Volts/Hertz

Volts/hertz operation creates a fixed relationship between output voltage and output frequency.
Voltage is applied to the motor, which is based on the operating frequency command at a fixed
volts/hertz ratio. The ratio is calculated from the motor nameplate data and entered into the
Studio 5000 Logix Designer application > Axis Properties > Frequency Control category.

The Basic Volts/Hertz method provides various patterns. The default configuration is a straight line
from zero to rated voltage and frequency. As seen in Figure 98, you can change the volts/hertz
ratio to provide increased torque performance when required by programming five distinct points
on the curve.
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Table 84 - Basic Volts/Hertz Definitions

Curve Feature Definition
Start boost Used to create additional torque for breakaway from zero speed and acceleration of
heavy loads at lower speeds.
Used to create additional running torque at low speeds. The value is typically less
Run boost than the required acceleration torque. The drive lowers the boost voltage to this level

when running at low speeds (not accelerating). This reduces excess motor heating
that could result if the higher start/accel boost level were used.

Used to increase the slope of the lower portion of the Volts/Hertz curve, providing

Break voltage/frequency additional torque

Motor nameplate voltage/ Sets the upper portion of the curve to match the motor design. Marks the beginning
frequency of the constant power region.

Maximum voltage/frequency Slopes the portion of the curve that is used above base speed.

Figure 98 - Basic Volts/Hertz Method
A
Voltage, max 4 _ ___ __ ___________________________________

BaseVoltage 4 - - - - ________________
(nameplate)

Break Voltage 4 _ __________ ‘
Start/Accel Boost | !
Run Boost !
’ l
i >
Break Base Frequency, Frequency,
Frequency (nameplate) max

Basic Volts/Hertz for Fan/Pump Applications

The Basic Volts/Hertz Fan/Pump (fan/pump) method is based on the Basic Volts/Hertz (V/Hz)
method, but is specifically tailored for fan/pump applications.

Figure 99 - Output Voltage Equation

2 Where:
_ | fx V, = Output voltage
Vi = (f" J [V" - Vbo‘m]  Vooos f, = Output frequency
V, = Rated voltage
F, = Rated frequency
Vhgost = Run boost voltage

For maximum system efficiency, fan/pump loads use variable frequency drives that are equipped
with a specific V/Hz curve where voltage is proportional to square of the frequency.
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Figure 100 - Basic Volts/Hertz Fan/Pump Method

Voltage, max

Base Voltage

(n

ameplate)

Voltage

Run Boost

A

\/

Frequency (Hz)

Base Frequency,

(nameplate)

Frequency,

max

_ The Fan/Pump control method supports the run-boost attribute, but does not support
W)  break-voltage, break-frequency, or start-boost.

Sensorless Vector

The Sensorless Vector method uses a volts/hertz core enhanced by a current resolver, slip

estimator, and a voltage-boost compensator based on the operating conditions of the motor.

Figure 101 - Sensorless Vector Method

Velocity Trim

v I

elocity Command )
+

Motor Pole
Pairs

|

N

Slip Speed

X

Slip

Estimation

Wiz @ Voltage  |_ | Inverter
Control
| Vboost
Estimator
Torque l Current
Estimate Load Current Feedback
Torque
; Resolver
Estimator

@

The algorithms operate on the knowledge of the relationship between the rated slip and torque of
the motor. The drive uses applied voltages and measured currents to estimate operating slip-
frequency. You can enter values to identify the motor resistance value or you can run a motor test
to identify the motor resistance value (see Motor Tests and Autotune Procedure on page 215). Motor
nameplate data and test results are ways to accurately estimate the required boost voltage.

The sensorless vector method offers better torque production and speed requlation over a wider
speed range than basic volts/hertz.

Dynamic boost is applied internally to compensate voltage drop and improve starting torque.
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Figure 102 - Approximate Load Curve

A
Voltage, max 4 - - ___________________
BaseVoltage 4 - - ______________~____ i
(nameplate) ! |
“N—_ |deal, volts/hertz i i
Dynamic Boost Applied ! !
T i >
Base Frequency, Frequency,
(nameplate) max
Current Limiting for The current limiting module prevents the OutputCurrent value from exceeding the
Frequency Control OperativeCurrentLimit value when the drive is configured in Frequency Control mode.

Figure 103 - Current Limiting Module

Fine Command Yolnci
——— Velocity from Planner Velocity elocity
(MAJ) Reference

Operative Current Pl
Limit

Output
Current

In Frequency Control mode, OperativeCurrentLimit is the minimum value of the motor-thermal
current limit, inverter-thermal current limit, motor-peak current limit, drive-peak current limit, and
the CurrentVectorLimit value.

The Effects of Current Limiting

Indirect current limiting is available for induction motors configured for frequency control. You can
use this feature to help prevent overcurrent faults due to aggressive acceleration/deceleration
profiles or impact loads. The Current Limiting attribute uses a Pl regulator to control the
OutputCurrent by adjusting the velocity reference.

IMPORTANT  When configured for Frequency Control (induction motors only), select the
Decel and disable stopping action only when the Current Limiting feature is
enabled.
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Figure 104 - Effects of Current Limiting on an Aggressive Acceleration

5 Aggressive Acceleration, No Current Limiting - 5 Aggressive Acceleration, Current Limiting Active -
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Figure 105 - Effects of Current Limiting on an Impact Load
Impact Load, No Current Limiting Impact Load, Current Limiting Active
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Current limiting for frequency control is not enabled by default. You can enable via messaging by
using the following device-specific attributes.

O We recommend you leave the Kp, Ki, Kd gains at the default values.

Table 85 - Enable Current Limiting via Messaging

Attribute . Conditional -
Offset Type Attribute Name Implementation Description
When enabled, limits the rate of change to the velacity reference during high-current situations for
Current Limitin improved current limiting. This feature is only active when executing an MDS command and when
3022 SINT Enable 9 configured for Frequency Control.
0= Current Limiting is disabled
1= Current Limiting is enabled
s Frequency Control Derivative gain for the current limiting function. Only functional when configured for Frequency Control
3023 REAL Current Limiting Kd | Induction Motor only | ang when executing an MDS command. Units of seconds.
P Integral gain for the current limiting function. Only functional when configured for Frequency Control
3024 REAL Current Limiting Ki and when executing an MDS command. Units of feedback counts / (Amp, inst* Seconds).
P Proportional gain for the current limiting function. Only functional when configured for Frequency
3025 REAL Current Limiting Kp Control and when executing an MDS command. Units of feedback counts / Amp, inst.

IMPORTANT  For induction motors greater than 5 Hp, it is recommended that the Stability
Control feature also be enabled when Current Limiting is enabled.
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Enable the Current Limiting Feature

In this example, a Message Configuration (MSG) instruction is configured to set the
CurrentLimitingEnable attribute for axis 3 of a dual-axis inverter. The Instance field is used to direct
the message to the proper axis. For single-axis inverters the value of 1is used for Instance.

s

Message Configuration - DAL Ilim_Write_hSG @
Configuration | Communication | Tag |
Message Type: [[ZiP Generic v]
Servic [SEI: attribute Single v | Source Element: | CurrentLimitEnable vl
Type: T
Source Length: 1 ~ (Bytes)
10 Class: 42 {Hex) SHaEAT |— — =1
Instance: 3 attribute:  bee {Hex) ; -
) Enable 2 Enable Waiting 2 Start ® Done Done Length: 0
) Enor Code: Extended Error Code: ] Timed Out €
Error Pathe DO0E
Eror Text:
[ ok || Ccancel Apply Help

Set the CurrentVectorLimit Attribute Value

For current limiting, the CurrentVectorLimit attribute is used to help determine the
OperativeCurrentLimit of the drive. Set the CurrentVectorLimit value to artificially lower
OperativeCurrentLimit below the drive or mator peak current limits.

1. Select the Parameter List category and scroll to CurrentVectorLimit.

CoastingTimeLimit 00|s

ConversionConstant 1000000.0 | Motion Counts/Position Units
CurrentVectorLimit 100.0 | % Motor Rated
FluxUpControl No Delay|

FluxUpTime 00ls

2. Set the CurrentVectorLimit value appropriate for your application.

IMPORTANT  The CurrentVectorLimit attribute appears in the Parameter List of the Studio
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Stability Control for
Frequency Control

Id Feedback, Iq Feedback versus Commanded Speed with Stability Control Disabled
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Stability control is available for induction motors configured for frequency control. This feature can
be used to help remove resonances that are sometimes seen on larger motors. The stability control
feature adjusts the OQutputFrequency and OutputVoltage commands to stabilize the OutputCurrent.

Figure 106 - Effects of Stability Control
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Stability control for frequency control is not enabled by default. You can enable via messaging by

using the fol

lowing device-specific attributes.

#, Werecommend you leave the angle, voltage gains, and filter bandwidth at the default

) values.

Table 86 - Enable Current Limiting via Messaging
Attribute . Conditional -
Offset Type Attribute Name Implementation Description

. Enables stability control when configured for frequency control.
302 [N statity Control 0 = Stability Control is disabled

1= Stability Control is enabled
3027 REAL Stability Filter Sets the bandwidth of the low-pass filter applied to the current feedback signal. This bandwidth is
Bandwidth Egﬂgﬁgﬁ)’”{;‘t’g‘:rggﬂy common to both the angle and voltage stability control algorithms. Units of radians/second.

. . The gain of the voltage stability control function. Only active when configured for frequency control.
3028 REAL Stability Voltage Gain Units of Volt (instp-n)/Amp (inst).

- . The gain of the electrical angle stability control function. Only active when configured for frequency
3023 REAL Stability Angle Gain control. Units of radians/Amp (inst).

IMPORTANT  Because the stability control feature works by manipulating the

OutputVoltage and OutputFrequency signals, these signals may appear
‘noisy’ when the feature is enabled.
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Enable the Stability Control Feature
In this example, a Message Configuration (MSG) instruction is configured to enable the
StabilityControl attribute for axis 3 of a dual-axis inverter. The Instance field is used to direct the
message to the proper axis. For single-axis inverters the value of 1is used for Instance.
Message Configuration - DAL Stab_Write_MSG @
Configuration ICommunicatinnl Tag |
Message Type: [CIP Generic -
Service | set attribute Single ,] Source Element: | StabilityControlEnab |
Type: s
Source Length: 1 @ (Bytes)
10 ) Class: 42 {Hex)
Instance: 3 Attribute:  bd2 (Hex) New Tag...
2 Enable ) Enable Waiting ) Start ® Done Dore Length; O
2 Error Code: Extended Error Code: [] Timed Out «
Error Path: DO0OB
Errar Text:
ok || Ccancel spply | [ Help
3klp SPEEdS Some machines have a resonant operating frequency (vibration speed) that is undesirable or could

SkipSpeedBand Upper Boundary } ----

SkipSpeedBand Lower Boundary } ---

208

cause equipment damage. To guard against continuous operation at one or more resonant points,
you can configure the skip-speed attributes in the Studio 5000 Logix Designer application>Axis
Properties>Parameter List category.

The value that is programmed into the SkipSpeed1 or SkipSpeed? attribute sets the central speed
of a skip-speed band within which the drive does not operate. The width of the band is determined
by the SkipSpeedBand attribute. The range is split, half above and half below the SkipSpeedx
attribute. Any command set-point within this band is adjusted by the skip-speed feature to fall at
either the upper or lower skip-speed band boundary value. The skip-speed feature contains
hysteresis (25% of the SkipSpeedBand value) to prevent frequent switching of VelocityReference.

Figure 107 - Single Skip Speed Example

Speed Velocity
Setpoint
w

Velocity
Reference
A

| |
| |
| |
| |
_____ L ———
| |

SkipSpeed P

EE s s E ..
|
|
|
|
u
[]
|
u

Time

A SkipSpeedBand value of 0 disables the skip-speed feature.
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IMPORTANT  When a single SkipSpeed value is desired, the SkipSpeed1and
SkipSpeed? settings must be the same.

IMPORTANT  Acceleration and deceleration are affected by the skip-speed feature.
Too large of a SkipSpeedBand value can result in an overcurrent drive
fault.

IMPORTANT  The MaximumFrequency attribute is always enforced. Skip-speed band
boundary values beyond the MaximumFrequency value do not apply.

Multiple Skip Speeds

The ArmorKinetix DSx modules feature two independent skip-speed attributes (SkipSpeed1 and
SkipSpeed2) that use the same SkipSpeedBand.

Figure 108 - Multiple Skip Speed Example
A

SkipSpeed2 | - . SkipSpeedBand

le—]

Speed

SkipSpeedl |- - -

lSHpSpeedBand

0 Time

When skip-speed band boundaries of SkipSpeed1 and SkipSpeed? overlap, the skip-speed
hysteresis is calculated using the effective skip band.

In Figure 109, SkipSpeed1 is set to 0 and SkipSpeed? is set to 15 hz. The skip band is 10 Hz wide.

At point A the axis is enabled, and the mator begins to rotate at -5 Hz even though the command is
0 Hz. As the command reaches hysteresis point the output frequency begins to follow the
command. During deceleration, when the command decreases to 0 Hz, the output frequency
continues at 5 Hz until the axis is disabled (point B), or the command is changed outside of the skip
band.
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Figure 109 - Zero-speed Skip Frequency
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— — —— Output Frequency Command Frequency
Flux Up AC induction motors require that flux builds in the motor stator before controlled torque can

210

develop. To build flux, voltage is applied. There are two methods to flux the motor and three
configurable FluxUpControl settings.

With the No Delay setting (normal start), flux is established when the output voltage and frequency
are applied to the motor. While flux is building, the unpredictable nature of the developed torque
can cause the rotor to oscillate even though acceleration of the load can occur. In the motor, the
acceleration profile does not follow the commanded acceleration profile due to the lack of
developed torque.

Figure 110 - Acceleration Profile during Normal Start - No Flux Up

freqency |
Reference
Rated Flux

[y

g

E Stator — — —

Rotor
Oscillation due to flux
P being established.
7
0

Time

With the Automatic setting (default) DC current is applied to the motor so that flux builds before
rotation. The flux-up time period is based on the level of flux-up current and the rotor time
constant of the motor. The flux-up current is not adjustable.

In the Manual setting, DC current is applied to the mator so that flux builds before rotation. The flux-
up time period is determined by the FluxUpTime attribute. The flux-up current is not adjustable.
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Figure 11 - Flux Up Current versus Flux Up Time
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Once rated flux is reached in the mator, normal operation can begin and the desired acceleration

profile achieved.

Figure 112 - Rated Flux Reached

IR Voltage - SVC
Greater of IR Voltage or
Voltage Boost - V/Hz

Flux Up
Voltage

—_—

'é" Stator Voltage
Rotor Speed
Motor Flux
Stator Frequency _ _ _ _

_>|4_ Normal Operation —>|
Time

«<—— FluxUp

Flux Up Attributes

ID Access |Attribute

Conditional Implementation

Ind Motor only
0= No Delay

558 Set 1= Manual Delay

Flux Up Control

2 = Automatic Delay

Ind Motor only
Units: Seconds

559 Set Default: 0.0000

Flux Up Time U

Min/Max: 0.0000 /1000.00

(1) Thisis the time designated for the Manual Delay setting. This attribute is not supported by the Automatic delay method. The flux-up

feature is disabled if FluxUpControl is set to Manual Delay and FluxUpTime is set to 0.

FluxUpControl Attribute

When the motion axis is enabled, DC current is applied to an induction motor to build stator flux
before transitioning to the Running state. This attribute controls how an induction motor is to be

fluxed in the Starting state prior to transitioning to the Running state.
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Table 87 - FluxUp Control Delay Methods

Delay Method Description
No delay The axis transitions immediately to the Running state while the motor flux is building.
Manual dela The axis remains in the Starting state while the motor stator flux is building according to the
y Flux Up Time attribute.
. The drive determines the amount of delay time to fully flux the motor based on the motor
Automatic delay configuration attribute data or measurements.

FluxUpTime Attribute

When FluxUpControl is configured for Manual Delay, this attribute sets the length of delay time to
fully flux the motor before transitioning to the Running state.

Configure the Flux Up Attributes

Follow these steps to configure the flux-up attributes.
1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the Parameter List category and scroll to FluxUpControl.

35 Axis Properties - DALOL [o (&=
Categories:
General | Motion Axis Parameters
&) Mator
- Model Parameter Group: Al x
- Analyzer
Scaling Name o | Value Unit -
- Hookup Tests BrakeSli 0.0 | Position Units
Polanty BrakeTestTorque 0.0|% Motor Rated
Planner BreakFreguency 30.0|Hz
Frequency Control Break\Votage 230.0 | Volts (RMS) £
Actions CoastingTimeLimit 00|s
Drive Parameters ConversionConstant 1000000.0 | Motion Counts/Position Units. L4
CurrentvectorLimit 300.0 % Motor Rated
- Status *| FluxUpControl No Delay
Faults & Alarms FluxUpTime 0.0(s
Tag FrequencyControlMethod Fan/Pump Volts/Hertz]
it luxCurrent 2.7842581 | Amps (RMS)
InductionMotorRatedFrequency 60.0 |Hz
i 50.0 [RPM
RotorLeakageR 4.02 [Ohms
i 17.0 |Ohms.
4.02|0Ohms
{ L 2.52|0hms
InverterOverioadAction <none:
InverterThermalOverloadUserLimit 110.0|% Inverter Rated
| |LoadType Direct Coupled Rotary| -
Hods State: Stopped Safety State:  Not Configured (Torgue Pemitted)
ok ] [cancal | [ ooy | [ v ]

3. From the FluxUpControl dropdown menu, choose the proper delay value appropriate for
your application.

CurrentVectorLimit 300.0
FluxUpControl No Delay v
FluxUpTime GOeEy:
FrequencyControlMethod Manual Delay
InductionMotorFluxCurrent |Automatic Delay

4, If you chose Manual Delay in step 3, enter a value in the FluxUpTime attribute appropriate
for your application.

If you chose No Delay or Automatic Delay in step 3, the FluxUpTime attribute does not apply.
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Current Regulator Loop

Settings

Motor Category

Table 88 - Current Regulator Loop Settings

Current loop bandwidth is set differently based on the selected motor type.

Motor Type

Hz

Default Torque/Current Loop Bandwidth

Rotary permanent magnet

Rotary interior permanent magnet

1000

Linear permanent magnet

Rotary induction

400

IMPORTANT  The Studio 5000 Logix Designer application does not perform
calculations when the Torque/Current Loop Bandwidth attribute is
updated. This bandwidth affects many other gains and limits. Changing,
(lowering) the torque loop bandwidth without updating all the dependent
attributes can result in drive/motor instability.

From the Motor category you can enter motor nameplate or datasheet values (phase-to-phase
parameters) for rotary induction motors.

In this example, the Motor category>Nameplate / Datasheet parameters, were taken from a typical
motor performance datasheet. Max Speed and Peak Current values are typically application
dependent.

Figure 113 - Motor Nameplate / Datasheet Example

@ Auxis Properties - Axis_2

Categories:

- Compliance
- Friction

- Observer
----- Velocity Loop
----- Acceleration Loop
----- Torgue/Curmrent Loop
----- Planner

Puds State:

Manual Tune...

= [-=- ]
Motor Device Specification
Data Source: |" Datashest v| Parameters...
<none Change Catalog
Motor Type: | Rotary Induction - |
Units: Rev
/Nameplate | Datasheet - Phase to Phase parameters
Rated Power: 0.75 kW Pole Court: 4
Rated Voltage: 460.0 Volts (RMS) Rated Frequency: 60.0 Hertz
Rated Speed: 1725.0 RPM Max Speed: 5400.0 RPM
Rated Cument: 15 Amps (RMS) Peak Cument: 30 Amps (RMS)
K Motor Overoad Limit: ~ 100.0 % Rated
Safety State:
o) Coma]

See Figure 114 for motor manufacturer performance data sheet example.
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Figure 114 - Motor Manufacturer Performance Data Sheet
CERTIFICATION DATA SHEET

TYPICAL MOTOR PERFORMANCE DATA

HP kW SYNC.RPM F.L.RPM FRAME ENCLOSURE KVA CODE DESIGN
1 .75 1800 1725 56C TENV P A
| ——

PH | Hz VOLTS FL AMPS START TYPE DUTY INSL S.F. AMB°C ELEVATION
60 460 1.5 INVERTER ONLY CONTINUOUS F3 1.0 40 3300
FULL LOAD EFF: 84 3/4LOAD EFF: 825 1/2LOAD EFF: 785 GTD. EFF ELEC.TYPE NO LOAD AMPS

FULL LOADPF: 75 3/4LOAD PF: 65.5 1/2LOAD PF: 51 81.5 SQ CAGE INV DUTY 1
F.L. TORQUE LOCKED ROTOR AMPS L.R. TORQUE B.D. TORQUE F.L.RISE°C
3 LB-FT 30/15 10.8 LB-FT 360% 15 LB-FT 500% 65
SOUND PRESSURE STARTS/ APPROX.
@ 3FT. SOUND POWER ROTOR WK A2 MAX. WK A2 SAFE STALL TIME HOUR MOTOR WGT
62 dBA 72 dBA 0.11 LB-FTA2 0 LB-FTA2 0 SEC. 0 42 LBS.
EQUIVALENT WYE CKT.PARAMETERS (OHMS PER PHASE)
R1 R2 X1 X2 XM
8.378 5.6232 10.7068 9.9116 278.036
RM ZREF XR TD TDO
11132.8 284 1.7 0.0071 0.136
Motor > Model Category

From the Motor > Model category you can enter additional motor nameplate or datasheet values
(phase-to-neutral parameters) for induction motors.

The Motor > Model parameters are used in closed-loop induction-motor control mode, sensorless
vector control mode, and when FluxUp is enabled, and are estimated automatically by the

Logix Designer application based on the motor nameplate data. You can also enter these
parameter values directly from the motor nameplate/datasheet or indirectly by running a

Motor > Analyzer test.

Figure 115 - Phase-to-Neutral Parameters

@ Auxis Properties - Axis_2 = :@
Categories:
. Motor Model Phase to Neutral Parameters
* = Motor
Rated Flwe Cument: 0o Amps (RMS)
5 Rated Slip Speed: 50.0 RPM
B Moto.r Feedhack Stator Leakage (1) 0o Ohms
- Scaling
- Hookup Tests Rotor Leakage (X2): 0.0 Ohms
- Polarity
- Autotune
- Load Stator Resistance (R1): 0.0 Ohms
. i-Compliance

IMPORTANT If you do not know the Stator Leakage, Rotor Leakage, Stator
Resistance, Rated Flux Current, and system inertia, you can run the
static motor test and Autotune procedure to determine the
parameter values.
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Motor > Analyzer Category

From the Motor > Analyzer category you can perform three types of tests to identify motor
parameters.

In this example, the Calculate Model test was run. If the Motor>Analyzer test executes successfully,
and you accept the test values, they populate the Model Parameter attributes.

Figure 116 - Motor Analyzer Category

g Auxis Properties - Axis_2 x|

Categories:
Anal Motor to D ine Motor Model

Dynamic Motor Test | Static Motor Test Calculate Model |

Model Parameters Current Test Results
Motor Stator Resistance: 4.3605533 Ohms Chms
Motor Stator Leakage Reactance: 23981333 Ohms Chms
Motor Rotor Leakage Reactance: 23981333 Ohms Chms
Motor Flux Current: 0.72226095 Amps Amps
Rated Slip Speed: 75.0 RPM RPM
e

Motor Tests and Autotune Procedure

You can perform three types of tests to identify motor parameters and one test for motor/system
inertia. These parameters are used by sensorless-vector frequency-control and induction motor
closed-loop modes. Table 89 recommends which test to use based on the control mode and

application.
Table 89 - Motor Tests and Autotune Matrix
Control Mode Description Calculate Static Dynamic Autotune (inertia test)
Basic volts/hertz Not required Not required Not required Not required
Induction mator - Frequency control E::ﬁ,:glt;/ hertz for Not required Not required Not required Not required
Sensorless vector Required Preferred Not required Not required
Induction mator - Closed-loop control Required Preferred Preferred Required @

(1) Ifitis not desired to rotate the motor (due to coupled load) you can perform this test for induction motor closed-loop mode and skip the Dynamic test. The dynamic test provides the best results for

induction motor closed-loop mode.

(2) The motor inertia value must be non-zero prior to running a dynamic test. The motor inertia value is estimated automatically based upon the Motor Nameplate data in the Studio 5000 Logix Designer

application.
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The Motor > Analyzer category offers three choices for calculating or measuring electrical motor
data.

Follow these steps to run motor tests and identify motor parameters.
1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the Motor>Analyzer category.

Nameplate data was entered on page 213. The nameplate data must be entered before
running the Calculate test.

g Auxis Properties - Axis_2 x|

Categories:

Analyze Motorto Dy ine Motor Model

Dynamic Motor Test | Static Motor Test Calculate Model |

Model Parameters Current Test Results
Motor Stator Resistance: 4.3605533 Ohms Chms
Motor Stator Leakage Reactance: 23981333 Ohms Chms
Motor Rotor Leakage Reactance: 23981333 Ohms Chms
Motor Flux Current: 0.72226095 Amps Amps
Rated Slip Speed: 75.0 RPM RPM
e

3. Click Start to run the test.
4. Click Accept Test Results to save the values.
5. Click OK.

Motor Analyzer Category Troubleshooting

Calculate Model

When a Calculate test is run, the drive uses motor nameplate data to estimate the motor's Rated
Flux Current, Stator Resistance (Rs), Stator Leakage Reactance (X1) and Rotor Leakage Reactance
(X2). The drive also calculates the rated slip speed based on rated speed and rated frequency. No
measurements are taken when using the Calculate test.

Static Motor Test

Use the Static test if the motor shaft cannot rotate or if it is already coupled to the load. Only tests
that do not create motor movement are run. During this test, the Stator Resistance (Rs), Stator
Leakage Reactance (X1), and Rotor Leakage Reactance (X2) values are measured during a series of
static tests. The Rated Flux Current is estimated, since measurement of this value requires motor
movement. The drive also calculates the rated slip speed based on rated speed and rated
frequency.

The Static test requires that you enter initial estimates for Rated Flux Current, Rated Slip Speed,
Stator Resistance (Rs), Stator Leakage Reactance (X1), and Rotor Leakage Reactance (X2) into the
Motor Model fields.

«  For the Studio 5000 Logix Designer application, version 35.00 or later, initial estimates are
populated by the controller.
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Table 90 - Slip Test via Messaging

Dynamic Motor Test

Dynamic tests are run with the motor disconnected from the load because the motor shaft turns
and there are no travel limits. This is often the most accurate test method. During this test, the
Stator Resistance (Rs), Stator Leakage Reactance (X1) and Rotor Leakage Reactance (X2) values are
measured in a series of static tests. The Rated Flux Current is measured during a rotational test, in
which the drive commands 75% of the motor rated speed.

The rated slip speed is measured during a second rotational test, in which the drive commands a
speed (default of 100% of the motor rated speed) and set a torque limit (default of 50% of the
motor rated torque). This quickly accelerates the motor to rated speed and then decelerates back
to zero speed.

IMPORTANT  The Dynamic test does not support travel limits.

The Dynamic test also requires that you enter initial estimates for Rated Flux Current, Rated Slip
Speed, Stator Resistance (Rs), Stator Leakage Reactance (X1), and Rotor Leakage Reactance (X2)
into the Motor Model fields.

«  For the Studio 5000 Logix Designer application, version 35.00 or later, initial estimates are
automatically populated by the controller.

The Dynamic test uses the Ramp Acceleration and Ramp Deceleration attributes to set the
rotational test ramp-up and ramp-down times. If the resulting acceleration/deceleration times are
less than 10 seconds, 10 seconds is used. If these attributes are not supported, 10 seconds is also
used.

The Dynamic test also uses the IM Slip Test Velocity Command (percent of rated speed) and IM Slip
Test Torque Limit (percent of rated torque) attributes to define the motion profile for the slip
measurement. The default values are 100.0 and 50.0 respectively. The speed command dictates
the speed that the motor spins up to and the torque dictates how quickly the motor reaches that
speed. In general, A higher speed and lower torque results in a longer acceleration and a more
accurate rated slip speed.

However, be aware that the dynamic test will not return expected results if the torque limit is set
below 30.0.

Attribute

Conditional

Offset Type Attribute Name Implementation Description

. . Sets positive and negative torque limits for the slip test within the Dynamic motor test
3095 REAL IMSiip Test Torque Limit Closed loop induction | (Similar to the torque limits in the inertia test). Units are in percent of rated torque.
3096 REAL IM Slip Test Velocity Command motor only Sets the velocity command for the slip test within the Dynamic motor test, (similar to the

velocity command in the inertia test). Units are in percent of motor rated speed.

The Dynamic test requires the Positive and Negative Torque Limits for said axis are not over-
written while the test is in progress. This can be satisfied by making sure that (1) these cyclic
attributes are not checked as writable within the Drive Parameters tab of the axis properties and (2)
these parameters are not being messaged via an MSG instruction.

When configured for closed-loop control, the Dynamic test requires that an accurate system inertia
is set in the Studio 5000 Logix Designer application. A default value is automatically populated by
the controller.
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When configured for closed-loop control, the Dynamic test uses the velocity regulator tuning as
entered into the Studio 5000 Logix Designer application. If the mator is coupled to a load, the
velocity requlator tuning may need to be adjusted to make sure the velocity response is well
controlled. The Dynamic test fails if the steady-state velocity feedback is not within a +30%
tolerance of the commanded velocity.

IMPORTANT  The Dynamic test is not supported in closed-loop Torque Contraol.

If using the Dynamic test in Frequency Control mode, uncouple the motor from any load or results
may not be valid. In closed-loop contral, either a coupled or uncoupled load produces valid results.

The ArmorkKinetix modules contain two motor thermal-overload protection algorithms that you can
use to prevent the motor from overheating.

Generic Motors

The default thermal model is a generic 12T Class 10 overload protection algorithm. This model is
active if the MotorWindingToAmbientResistance or the MotorWindingToAmbientCapacitance values
are 0.0. The purpose of this algorithm is to limit the time a mator is operating with excessive levels
of current. The relationship between Motor Overload Factory Limit trip-time and motor output
current is shown in Figure 117.

Figure 117 - Motor Overload Curve
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You can use the MotorOverloadLimit attribute (default of 100%, max of 200%) to increase the motor
overload trip-time by artificially increasing the motor rated current (for thermal protection only).
MotorQOverloadLimit should only be increased above 100% if cooling options are applied. Increasing
MotorOverloadLimit causes MotorCapacity to increase more slowly.

The generic motor thermal model also derates the motor rated current (for thermal protection only)
when operating at low speeds. The derating factor is 30% at 0 Hz and 0% at 20 Hz, with linear
interpolation between. Operating at output frequencies less than 20 Hz causes MotorCapacity to
increase more quickly.

When the generic motor thermal-model is active, the MotorCapacity attribute increases only if the
motor output current is greater than the effective motor rated current (taking into account the
MotorOverloadLimit and low speed derating factor). The default MotorThermalOverloadFactoryLimit
and MotorThermalOverloadUserLimit values for this thermal model are both 100%.

IMPORTANT  The generic motor-thermal model does not support Current
Foldback as a Motor Overload Action.

Rockwell Automation Publication 2198-UMO0BA-EN-P - June 2023



Appendix D Motor Control Feature Support

Table 91 - Rotary Motor Fan Cooling Attributes

Rotary Motor Fan Cooling Attribute Information

For motors that are thermally uncharacterized (for example, many third party motors), the drive

utilizes a generic 12T thermal model for motor thermal protection. When using the generic thermal
model, the motor’s continuous output capacity at low speeds is de-rated to account for an
assumed reduction in cooling ability. Motors equipped with forced ventilation may not require the
de-rated overload protection at low speeds. For this application type, messageable attributes have
been added to firmware versions 13.5 and later. With these attributes, you can adjust the speed
threshold at which derating begins and the amount of derating to be applied at zero speed. See
Table 91 for attribute information.

Attribute ID | Access | Attribute Name | Data Type Description Default Value Units
Selects the output speed of the mator below which the mator thermal
R Motor F protection method reduces the threshold used to detect an overload
92311 Set oary Motor Fan | prp condition due to the reduced effectiveness of an integral fan cooling 600 rpm
Cooling Speed system. A value of zero disables the effect of the attribute. This attribute is
only applicable when using the 1T motor thermal protection method.
The attribute value indicates the level of the overload detection threshold
Rotary Motor Fan at zero speed as a percentage of rated continuous motor current. This o
2312 Set Cooling Derating REAL attribute is only applicable when using the I°T motor thermal protection 70 7 Motor Rated
method.

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023

Motor Thermal Overload Plot

Figure 118 shows the default values of the attributes 2311 and 2312 and an example with attributes
changed to 200 rpm and 80% respectively.
Figure 118 - Motor Thermal Overload Threshold Versus Motor Speed
10
100 o ®

% Motor Rated
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—a— Example Adjusted Cooling Capacity —a— Default Cooling Capacity

Thermally Characterized Motors

If the MotorWindingToAmbientResistance and MotorWindingToAmbientCapacitance attribute values
are hoth non-zero, the motor is considered thermally characterized and an alternate motor thermal
model is run. The purpose of this algarithm is to limit the time a motor is operating with excessive
levels of current. This thermal model uses the first-order time constant determined from the
MotorWindingToAmbientResistance and MotorWindingToAmbientCapacitance values to estimate
the motor thermal capacity based on the motor output current.
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Speed Limited Adjustable
Torque (SLAT)

220

The MotorOverloadLimit attribute (default of 100%, max of 200%) can be used to increase the
motor overload trip-time by increasing the MotorThermalOverloadFactoryLimit value. The
MotorOverloadLimit should be increased above 100% only if cooling options are applied. Increasing
MotorQOverloadLimit does not change the behavior of MotorCapacity.

This thermal model supports setting the MotorOverloadAction attribute as Current Foldback.
Selecting the Current Foldback action results in a reduction in the current reference via the
MotorThermalCurrentLimit attribute value that is reduced in proportion the percentage difference
between the MotorCapacity and the MotorOverloadLimit values.

When this thermal model is active, the MotorCapacity attribute is non-zero if the motor output
current is non-zero. The default MotorThermalOverloadFactoryLimit and
MotorThermalOverloadUserLimit values for this thermal model are both 110%.

IMPORTANT  This thermal model does not derate the motor-rated current when
operating at low speeds. Operating at low output frequencies does not
cause the MotorCapacity behavior to change.

Speed limited adjustable torque (SLAT) is a special mode of operation used primarily in web
handling applications. While configured for SLAT, the drive typically operates as a torque regulator.
The drive can automatically enter velocity requlation based on conditions within the velacity
regulator and the magnitude of the velocity requlator's output, relative to the applied TorqueTrim
attribute.

A torque requlated application can be described as any process requiring tension control. For
example, a winder or unwinder with material being drawn or pulled with a specific tension
required. The process also requires that another element set the speed.

When operating as a torque regulator, the motor current is adjusted to achieve the desired torque.
If the material being wound or unwound breaks, the load decreases dramatically and the motor
can potentially go into a runaway condition.

The SLAT feature is used to support applications that require a robust transition from torque
requlation to velocity requlation (and vice versa). The SLAT feature can be configured via the
SLATConfiguration attribute as:

Table 92 - SLAT Configuration Descriptions

Name Description

SLAT Disable SLAT function is disabled. Normal Velocity Loop aperation.

- Drive automatically switches from Torque requlation to Velocity regulation if VelocityError <
SLAT Min Speed/Torque 0 and switches back to Torque regulation if VelocityError > SLATSetPoint for SLATTimeDelay.

Drive automatically switches from Torque regulation to Velocity regulation if VelocityError >
SLAT Max Speed/Torque | o1 cwitches back to Torque regulation if VelocityError < SLATSetPoint for SLATTimeDelay.

Direction of the applied torque and direction of the material movement determine whether SLAT
minimum or SLAT maximum mode should be used.

Motion Polarity Setting

The Motion Polarity setting in the Studio 5000 Logix Designer application > Axis Properties >
Polarity does not affect SLAT behavior, however, you may require clarification on whether to use
the SLAT Min Speed/Torque or SLAT Max Speed/Torque configuration when Mation Polarity is set to
Inverted. In this case, the velocity error displayed in the Studio 5000 Logix Designer application is
inverted compared to what is actually used by the axis to control the SLAT function. So, if the SLAT
configuration is set to Min and then Motion Polarity is switched to Inverted, change the SLAT
configuration to Max.
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Table 93 - SLAT Operation When Motion Polarity Is Inverted

Velocity Command Motion Polarity SLAT Configuration
" . Normal Min
Positive (clockwise)
Inverted Max
Normal Min
Negative (CCW
egative (CCW) Inverted Max
SLAT Min Speed/Torque

SLAT Min Speed/Torque is a special mode of operation primarily used in web handling applications.
The drive typically operates as a torque regulator, provided that the TorqueTrim attribute is less
than the torque output due to the velacity regulator's control effort. The drive can automatically
enter velocity requlation based on conditions within the velocity requlator and the magnitude of the
velocity requlator's output relative to the torque reference.

When used for SLAT control, an application dependent VelocityCommand value is applied to the
drive via an MAJ instruction or MDS instruction. An application dependent TorqueTrim value is also
applied via cyclic write. Under normal operation, VelocityCommand is set to a level that results in
the velocity regulator's control effort becoming saturated when the motor's speed is mechanically
limited. The TorqueReference value equals the TorqueTrim value, resulting in a positive
VelocityError value.

Should the mechanical speed limitation be removed (example: web break), the motor accelerates
and VelocityError becomes negative. At this time, a forced transition to velocity regulation occurs,
and the motor's speed is regulated to the VelocityCommand attribute.

The axis remains in velocity requlation until VelocityError exceeds SLATSetPoint for a time specified
by SLATTimeDelay. At this point, the axis returns to operating as a torque regulator.

Figure 119 - SLAT Min Speed/Torque

Select Minimum of Velocity Loop Output

or Torque Command
(speed control is OFF)

Velocity Error <0 ——————————
Select Velocity Loop Output
(speed control is ON)

~«——  Velocity Error > SLAT Setpoint for SLAT Time

See the Integrated Motion on the EtherNet/IP™ Network Reference Manual,
publication MOTION-RMOQS, for mare information on SLAT attributes.

SLAT Max Speed/Torque

SLAT Max Speed/Torque is a special mode of operation primarily used in web handling
applications. The drive typically operates as a torque requlator, provided that the TorqueTrim
attribute is greater than the torque output due to the velocity regulator's control effort. The drive
can automatically enter velocity requlation based on conditions within the velocity regulator and
the magnitude of the velocity regulator's output relative to the torque reference.

When used for SLAT control, an application dependent VelocityCommand value is applied to the
drive via an MAJ instruction or MDS instruction. An application dependent TorqueTrim value is also
applied via cyclic write. Under normal operation, VelocityCommand is set to a level that results in
the velocity regulator's control effort becoming saturated when the motor's speed is mechanically
limited. The TorqueReference value equals the TorqueTrim value, resulting in a negative
VelocityError value.

Should the mechanical speed limitation be removed (example: web break), the motor accelerates
and VelocityError becomes positive. At this time, a forced transition to velocity regulation occurs,
and the motor's speed is regulated to the VelocityCommand attribute.
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The axis remains in velocity requlation until VelocityError is less than SLATSetPoint for a time
specified by SLATTimeDelay. At this point, the axis returns to operating as a torque requlator.

Figure 120 - SLAT Max Speed/Torque

. i Velocity Error> 0 ——————————
Select Maximum of Velocity Loop Output y g

or Torque Command
(speed control is OFF)

Select Velocity Loop Output
(speed control is ON)
«—— Velocity Error < SLAT Setpoint for SLAT Time

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMOQ3, for more information on SLAT attributes.

SLAT Attributes
ID Access | Attribute Conditional Implementation
0 = SLAT Disable
833 Set SLAT Configuration 1= SLAT Min Speed/Torque
2 = SLAT Max Speed/Torque
834 Set SLAT Set Point Velacity Units
835 Set SLAT Time Delay Seconds

Configure the Axis for SLAT

Follow these steps to configure the SLAT attributes.
1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.
The General dialog box appears.

@ Axis Properties - Axis_2 = |E”£|
Categories
T Emm | Gewes
Motar
. Modsl Puis Configuration: [Velcd‘ry Loop 'l
Aralyzer Faedback Corfiguration [Motor Feedback v
- Motor Feedback B it enes _
=Btk Application Type: lEESIC ']
-+ Hoolup Tests Loop Response [Medlum ']
. Polarty
&rtc‘;tune Assigned Group
= Loa:
s Cambaice Metion Group: [UM_Muhun vl E] New Group
- Friction Update Period: 20
- Obgerver
Velocity Loop Associated Module
- Acceleration Loop
- Torgue/Curent Loop Module [UM—DDDB ']
-~ Planner Module Type 2198-DD06-ERS3
. Power Stucture: 2198 D005-ERS3
ions
-~ Drive Parameters #odis Number: [1 vl
--- Parameter List
- Status
- Faults & Alams
Tag
Puis State Safety State
== B [
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3. From the Axis Configuration dropdown menu, choose Velocity Loop.
The Velocity Loop dialog box appears.

1% Asis Properties - Axis 2 = [ ]
Categories:
* .. General Velocity Loop
=) Motor e
g
L Analyzer Bandwidth: £.374144 Hertz
Motor Feedback Integrator Bandwidth 00 Hertz
- Scaling
. Hookup Tests Integrator Hold: Disabled -
Acceleration Feedforward: 0.0 %
Limits
Velocity Limit Positive: 0.0 Posttion Units/s
Velacity Loop Welocity Limit Negative: 0.0 Position Units/s
- Acceleration Loop Emor Tolerance: 00 Posttion Units
o fommedent foop Lock Tolerance: 0o Posttion Units
- Planner
- Homing
- Actions
- Drive Parameters
Parameter List
- Status
- Faults & Alarms
Tag
Axis State: Safety State:
ok ) (oo | Comr | [
Enter values for the Velocity Loop attributes appropriate for your application.
Click Apply.
Select the Parameters List category.
The Motion Axis Parameters dialog box appears.
g Auxis Properties - Axis_2 x|
Categories:
...... General Motion Axis Parameters
Model Parameter Group: Al L]
i Anatyzer
----- Motor Feedback Name a | Value Unit j
RampJerkControl 0.0|%
ReduceSCurveStopDelay True]
RotaryMotorinertia 0.0 |kg-m"2
RotaryMotor d 5400.0 |RPM
RotaryMotorPoles 4
RotaryMotorRatedSpeed 1725.0 |RPM
SLATConfiguration SLAT Disabled j
SLATSetPoint AT Dizabled ition Units/s
----- Velocity Loop SLATTimeDelay SLAT Min SpeedTorgue
----- Acceleration Loop SafeStoppingAction SLAT Max Speed/Torque
----- Torgue,/Curmrent Loop Sa ingActi ce Connected Drivel
----- Planner SafeTorqueO ffAction Current Decel & Disable
----- Homing SafeTorgueO fiActi ce Connected Drive|
----- Actions Scali ce From Calculator|
----- Exceptions SoffTravelLimitChecking No J
----- Cyclic Parameters SoftTravelLimitNegative 0.0 | Position Units
----- Parameter List SoftTravelLimitPositive 0.0 |Position Units
----- Status StoppingAction Current Decel & Disable|
----- Faults & Alams StoppingTimeLimit 1.0|s
..... Tag [ StoppingTorque 200.0|% Motor Rated ~|
Mz State: Safety State:
Manual Tune... QK | Cancel | | Help |

7. From the SLATConfiguration dropdown menu, choose the SLAT configuration appropriate for
your application.

IMPORTANT  SLAT parameters are configurable only when Velocity Loop is chosen
from the General category, Axis Configuration dropdown menu.

8. Click Apply.
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9. Enter values for SLATSetPoint and SLATTimeDelay attributes appropriate for your
application.
SLATConfiguration SLAT Max Speed/Torgue|
SLATSetPoint 0.0 | Position Units/s
SLATTimeDelay 0.0|s
10. Click OK.
T1. Select the Drive Parameters category.
The Drive Parameters to Controller Mapping dialog box appears.
£ Axis Properties - Avis_2 = e ]
Categories
* . General Drive F to G Aapping
= Ml?-t-rerodal Parameters to be read each cycle: Parameters to be written each cycle:
o Analyzer
Motor Feedback — Name_ v = — Nam_ ~ ke 2
+ | Scaing [ [VelocityFineCommand oo/ | I Velorhinn ool |
e Tiats [|[VelocityReference 00 (17 Frorauetin 0o )
.. Polarty || | VelocityFeedback 00 il celeral OrWart [1X1]
. Pukohine "] |welocityError 0.0 ] |welocityL 0 0.0
- Load [][Veloc Output 00 []|\eloc ¥ 00
- Cormhaics [ [ VelocityLoopOutput 00 [ |LoadObserver i 00
- Fricion ] A i nd 0.0 || | LoadObserverintegratorBandwi.. 0.0
. Observer || |AccelerationFeedforwardComm. 0.0 || | TorqueLimitPositive 0.0
... Velootty Loop [ | |AccelerationReference 0.0 [ | | TorqueLimithegative 0.0
Acceleration Loop [ | | AccelerationFeedback 0.0 ] |velocityLon iter X 0.0
- TergueCined Loop "] |LoadObserver, i i 0.0 | | TorqueLowPassFiter i 0.0
. Plaics || |LoadObserverTorqueEstimate: 0.0 || |Systeminertia 0.0
* i Homing || | TorqueReierence 0o
* L. Actions || | TorqueReferenc eFitered 0.0
* || | TorqueReferenceLimited 0.0
... Parameter List ; TquueND‘tcfﬁterFrem,emyEs?i.. 0.0
. Stetus Ow ter = 00
- Faults & Alamms = qu"f’L il L
- Tag AdaptiveTuningGainScalingFactor 0.0
[ | |currentCommand 0.0
] |currentReference 00| ~
Puis State: Safety State
o) Coew] ) L)

When using SLAT with ArmorKinetix modules, the velocity command is sent to the drive via an MAJ
instruction or MDS instruction. The torque command is sent via the cyclic write TorqueTrim
attribute. See the Integrated Motion on the EtherNet/IP Network Reference Manual, publication
MOTION-RMOQ3, for more information on cyclic read and cyclic write.

For MAJ instructions:

When using SLAT, start the axis with the MSO instruction.
The VelocityCommand is sent via the MAJ instruction.
The TorqueCommand is sent to AxisTag.TorqueTrim.

To make changes to the VelocityCommand, you must re-trigger the MAJ with the Speed
value or use a MCD (motion change dynamics) instruction.

To stop the axis use a MAS instruction.

The axis accelerates and decelerates at the MAJ instruction programmed Acceleration and
Deceleration rates.

You can also change the rates using the MCD instruction.

For MDS instruction:

When using SLAT, start the axis with an MDS instruction.

The MDS instruction turns on the power structure enable and tracking command status and
also executes the velocity command.

See sample code in Motion Drive Start (MDS) Instruction.

The acceleration and deceleration rate is controlled by Ramped Acceleration and Ramped
Deceleration by using the SSV instruction.

The Torque Command is set to Axis Tag.Torque Trim. Make sure the Torque Trim Write is
checked in the drive parameter (see Drive Parameters dialog box above). The value can be
changed.
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- Alternatively, you can use the Axis Tag.DirectCommandVelocity to alter the Velocity
Command when the existing MDS instruction is being executed.

MOV
— Move
Source Units_per_sec[0]
13.333333 ¢
Dest drive.DirectCommandVelocity
0.0«

» To stop the axis, use MAS instructions, keeping the Change Decel to NO and by using an SSV
instruction to change Ramped Deceleration for the desired rate.

Motion Drive Start (MDS) Instruction

ArmorKinetix modules provide access to the Motion Drive Start (MDS) instruction. Use the MDS
instruction to activate the drive control loops for the specified axis and run the motor at the
specified speed.

For information regarding the MDS instruction, refer to the Logix 5000® Controllers Motion
Instructions Reference Manual, publication MOTION-RM002.

The MDS instruction is valid only when the axis configuration is set to one of these control modes:
«  Frequency Control
»  Velocity Loop
+ Torque Loop

IMPORTANT  The MDS instruction is not valid when the axis configuration is set to Position
Loop.

Motion Drive Start Instruction Configuration

The MDS instruction is configured in a similar fashion to most motion instructions, as seen in this
example.

Figure 121 - Typical MDS Instruction

K5700_axis +e——EN Selected i

Aotion Control mds[O]‘\%{:\

Speed Speed Motion Instruction Tag
D« P

Speed Units  Units per sec Speed Reference

Units per sec
or
% of Maximum

The MDS instruction is similar to a Motion Axis Jog (MAJ) instruction, however, the MDS instruction
does not set the acceleration/deceleration rates. The acceleration rate is dynamically set by the
ramp attributes configured in a Set System Value (SSV) instruction. See Ramp Attributes on

page 227.

5, The K5700_Axis was configured for revolutions. Therefore, the Speed Units are
&) revolutions per second (rev/s).
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Mation Drive Start (MDS) Sample Code
Figure 122 - Start
START
The MDS instruction is used to activate the direct control of velocity for the specified axis. The instruction performe an axie enable sequence and then presets the DirectVelocityControlStatus Command attribute if the
selected drive supports direct control.
Start MDS
z — F Motion Drive Start HCEN
Axis K5700_Axis [ [(DN)==
Motion Control MDS[0] HER>—
Speed Speed e P =
150«
Speed Units  Units per sec
MDS[0].IP Start
The speed is increased by updating the speed reference and then re-executing the MDS
instruction.
Figure 123 - Increase Speed
INCREASE SPEED
Will step increase the speed command by 5 each time the IncSpeed bit is toggled until the Ramp Velocity - Positive limit has been reached.
IncSpeed K5700_Axis.TrackingCommandStatus IncONS LEQ- DD- WD
3 _——[ONS]— Less Than or Egl (4<=B) —— Add —— Motion Drive Start HEN
Source A K5700_Axis ActualVelocity Source A K5700_Axis ActualVelocity Axis K5700_Axis [) B{DN)=
14,9994 «| 14.9994 & Motion Control MDS[1] HCERD—
Source B Ramp\WelPos Source B 5 Speed Speed i 1P =
250 # 14 5556 «
Dest Speed Speed Units  Units per sec
14,9596 €
RT- IncSpeed
Greater Than (A=B) U
Source A K5700_Axis ActualVelocity
14.9994 &
Source B RampWelPos
2504
MDS[1]IP
[
—
The speed is decreased by updating the speed reference and then re-executing the MDS
instruction.
Figure 124 - Decrease Speed
DECREASE SPEED
Wil step increase the speed command by Srevs/sec each time the DecSpeed bit is toggled until the Ramp Velocity - Negative limit has been reached.
DecSpeed K5700_Axis TrackingCommandStatus DecONS EQ- UB- MD!
4 —[ONS]— Grtr Than or Egl (A==B) —— Subtract —— Motion Drive Start HEN
Source £ K5700_Axis. ActuaNelocity Source A K5700_Axis ActualVelocity Axis K5700_Axis [ EDNe==
~10.0006 + -10.0006 | Mation Control MDS(2] HCERD—
Source B Ramp\Velleg Source B 5 Speed Speed i 1P =
-25.0 # -10.000601 &«
Dest Speed Speed Units  Units per sec
-10.000601 €|
RT- DecSpeed
Greater Than (A=B) LU
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Source A K5700_Axis ActualVelocity

-10.000€ &
Source B RampWVelNeg
-25.0 ¢
MDS[2] P
| —
[—
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WriteDirectTorque

When the axis configuration is in Torque Loop, the Speed attribute within the MDS instruction is not
used to command the speed of the drive. The speed is determined by the amount of torque
specified in the CommandTorque and/or TorqueTrim attributes.

Figure 125 - Torque Mode

Used to write a Torque value into the CommandTorque attribute

i B
e

‘WriteTorgueTrim
=

hove j=—a
Source DirecfTorgue
14.0 €
Dest K5700_Axis .CommandTorque
14.0 €

Used to write a Torgue value inte the TergueTrim attribute

Wove —

*E

Source TorgueTrim
11.0 4

Desl K5700_Axis TorgueTrim
11.0 4

START

The MDS instruction is used to activate the direct control of torque for a specified axis. The instruction performs an axis enable sequence and then presets the DirectTorqueControlStatus Command attribute if the selected

drive supports direct control.
MDS

Motion Drive Start HCEM
Auis K5700_sxis () [BCDN ==
Motion Centrol MDS]0] HCERD—
Speed Speed B 1P =
0.0«
Speed Units  Units per sec
MDS[0]IP Start

IMPORTANT  You must command zero torque in the CommandTorque and TorqueTrim

attributes before you can use the Motion Axis Stop (MAS) instruction to stop a
specific motion pracess on an axis or to stop the axis completely. To use the
MAS instruction, you must set Change Decel to No. Otherwise, an instruction
error can occur. The deceleration rate is set based on the Ramp
Deceleration attribute. The Motion Servo Off (MSF) instruction is used to
deactivate the drive output for the specified axis and to deactivate the axis’
servo loop. If you execute an MSF instruction while the axis is moving, the
axis coasts to an uncontrolled stop.

Ramp Attributes

The MDS instruction is validated if the Integrated Motion on EtherNet/IP drive device supports the
following five ramp attributes:

RampAcceleration
RampDeceleration
RampVelocity - Positive
RampVelocity - Negative
RampdJerk - Control

IMPORTANT  Ramp attributes are available only when the ArmorkKinetix DSx axis

configuration is set to Frequency Control or Velocity Loop. Ramp attributes
are not available when the axis configuration is set to Torque Loop or
Position Loop.
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Table 94 - Ramp Attributes

Ramp Attribute Access ID Description
w b Ramp Velocity - Positive attribute is a positive value that defines the maximum positive velocity command
RampVelocity - Positive Set 374 output of the Ramp Generator.
. . Ramp Velocity - Negative attribute is a negative value that defines the maximum negative velocity command
RampVelocity - Negative Set 375 output of the Ramp Generator.
: The Ramp Acceleration attribute is a positive value that defines the maximum acceleration (increasing speed)
RampAcceleration Set 36 of the velocity command output by the Ramp Generator.
. The Ramp Deceleration attribute is a positive value that defines the maximum deceleration (decreasing speed)
RampDeceleration Set s of the velocity command output by the Ramp Generator.
The Ramp Jerk Control attribute sets the percentage of acceleration or deceleration time that is applied to the
speed ramp as jerk limited S-Curve based on a step change in velacity. The S-Curve time is added half at the
beginning and half at the end of the ramp. A value of 0 results in no S-Curve, for example, a linear acceleration
RampJerk - Control Set 379 or deceleration ramp. A value of 100% results in a triangular acceleration profile with the peak being the

configured ramp acceleration or deceleration. As the Jerk Control value increases, the derived accelerating
jerk value decreases based on the following: 0.5 « 0.01 « Jerk Control « Ramp Vel Positive/Ramp Accel. The
decelerating Jerk limit value also decreases according to the following: 0.5 « 0.01 « Jerk Control « Ramp Vel
Negative/Ramp Decel.

UpgaleParamelers
| arc

IMPORTANT  The Ramp attributes can be viewed and set with only an SSV or GSV

instruction.

Figure 126 - Ramp Attribute Sample Code

UPDATE PARAMETERS

The WDS instruction reguires 5 ramp atfributes accessible via a S5V instruction:
1) Ramp Acceleration
2) Ramp Deceleration
3) Ramp Velochy - Posfive
4) Ramp Vielocily - Negative
£) Ramg Jerk Control

228

J L

Sat System Value

Class Name Axis
nstance Name KEST00 _Axis
Attribute Name RampAcceleration
Jource RampAcs

25.0 4

55V

Set System Value —

Class Name Axis
nstance Hams KS5700 _axis
Attribute Mame RampDeceleration
Source RampDac
250 ¢

SEV-
Set System Vake —
Class Name Mxcia

Instance Name ESTO0 _Axis

Adtribute Name Ramp\VelocityPostive

Spuncs RampWeFos
250 %

SSV-
Sel System Vale —

Class Name Axis
nstance Name ES700 _Axs
Adtribute Name RampWelociyNegative
Source Ramp\eMag

-25.0 %

S5

Set System Value —
Class Name Axig
nstance Name ES700 _Axis
Attribute Name RampJerkControl
Source RampJerk

0.2+

UpdateParameters
)
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Motor Overload Retention

Phase Loss Detection

The motor overload retention feature protects the motor in the event of a drive power-cycle, in
which the motor thermal state is lost.

With motor overload retention, upon drive power-up the MotorCapacity attribute initially reads:

+  20% if the motor is configured to use an integral thermal switch or an integral motor
winding temperature is available

«  50% if the motor is not configured to use an integral thermal switch or an integral motor
winding temperature is not available

If you have a separate monitoring algorithm within your Logix 5000 controller, you can use the
InitialMotorCapacity attribute (3075); or (CO3)g to change the initial MotorCapacity value that the

motor overload retention feature populates.
« You can write to the InitialMotorCapacity attribute only in the Stopped state after power-up

« You cannot write to the InitialMotorCapacity attribute after the first time the axis is enabled
following a power cycle.

Use a message instruction to write to the InitialMotorCapacity value.

In this example, the source element tag motorcapacity is a REAL Data type.

Message Configuration - MTRCAP

Corfiguration ICGmmunlc;tEiT-EFi

Message Type: [CIP Generic -

Service | zat Attribute Single

- | Source Element: motorcapacity -
Type: 5 =

Source Length: 4 = (Bytes)

Class: 42 (Hex)

Instance: 1 Attribute: 03 (Hex)

3 Enable 2 Enable Watting ) Start 2 Done Done Length: 0
2 Emor Code: Extended Emor Code: [] Timed Out €
Emor Path: DAI
Emor Text:
oK | [ Cancdl Help

The phase-loss detection feature is designed to determine if motor power wiring is electrically
connected to a motor and that reasonable current control exists. This attribute enables the
operation of the drive's torque proving functions that work in conjunction with mechanical brake
contral.

When the ProvingConfiguration attribute is enabled, the drive performs a torque prove test of the
motor current while in the Starting state to prove that current is properly flowing through each of
the motor phases before releasing the brake. If the torque prove test fails, the motor brake stays
engaged and a FLT-S09 Mator Phase Loss exception (fault) is generated.

IMPORTANT The mechanical brake must be set as soon as the drive is disabled. When
the brake is under the control of the axis state machine, this is
automatic. But, when controlled externally, failure to set the brake when
the drive is disabled can cause a free-fall condition on a vertical
application.
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Table 95 - Phase-loss Detection Startup Sequence

Startup Phase | Description

When the drive receives an enable request, the Starting state begins execution and torque proving
Phase starts
Phase 2 The torque proving feature ramps current to the motor-phase output connector and verifies that

the current feedback circuitry detects current on each of the phases.

Once motor-current feedback has been verified in each motor phase, the drive attempts to enable
Phase 3 the current control loop at a user-specified current level, and verifies that the current-loop error
tolerance is within range.

Torque proving is available for all motoring configurations including closed-loop servo control and
induction motors.

For permanent magnet (PM) motors, the drive attempts to apply current to the motor phases such
that all current through the motor is flux current. However, due to the electrical angle of the motor
at the time of the MSO instruction, it may not be possible to verify the motor phase wiring with only
flux current. Therefore, with a PM motor it is possible that the motor shaft can move slightly during
torque proving if no motor brake exists to hold the load.

Phase-loss Detection Attributes

ID Access | Attribute Conditional Implementation

. - 0 = Disabled
590 SSV ProvingConfiguration 1= Enabled

% Motor Rated
Units: Amps
Default: 0.000
Min/Max: 0/10,000

591 SSvV TorqueProveCurrent

Phase-loss Detection Configuration

Follow these steps to configure the phase-loss detection attributes.
1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the Parameter List category and scroll to ProvingConfiguration.

%) Axis Properties - Axis_2 [o [ ==
Categories
* ... General Motion Axis Parameters
Parameter Group Al =
o Analyzer
Mator Feedback Name & | Value Unit .
* i Scaling PositionUnwindDenominator 1.0 |Unwind Cycles
-+ Hookup Tests PositionUnwit 1.0 | Position Units.
- Polarity PowerlLoseThreshold 0.0|%
- Autotune PreventSCurve\VelocityOvershoot True
—I-- Load PreventSCurve\VelocityReversal Truej
- Compliance Fast Stop|
. Friction FrovingC i Disabled -
- Observer ReduceSCurveStopDelay Dizabled
- Velocity Loop SLATGConfiguration Enabied
Acceleration Loop SLATSetPoint 0.0 | Fosition Units/s
--- Torgue/Cumrent Loop SLATTimeDelay 00|s
- Planner From Calculator
* L. Homing SoftTravelLimiChecking N
* .. Actions SoftTravelLimitNegative 0.0 | Position Units =i
* L Drive Parameters SoftTravellimitPositive 0.0 | Position Units I
= Parameter List g i i Disable & Coast
-~ Status = imit 1.0]8
--- Faults & Alams il q 0.0 {% Motor Rated
--- Tag Systeminertia 0.0 |% Rated/(Rev/s"2)
|| TorqueleadLagFiterBandwidth 0.0|Hz S8
Pods State: Safety State
ok | [ Conced | [ Aoy | [ Heb
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3. From the ProvingConfiguration dropdown menu, choose Enabled to enable the torque

proving feature.
TorgueOfiset 0.0 |% Motor Rated
TorgueProveCurrent 0.0 |% Motor Rated
TergqueRateLimit 1000000.0 | % Motor Ratedis

4, Enter avalue in the TorqueProveCurrent attribute appropriate for your application.
5. Click OK.

The TorqueProveCurrent attribute is active only if ProvingConfiguration is set to Enabled.
TorqueProveCurrent lets you specify the amount of current that is used during the torque proving
test and calculated as a percentage of motor rating. The higher the TorqueProveCurrent value the
more current the drive delivers to the motor to verify that the motor phase wiring is available and
capable of that current level. High current levels conversely cause more thermal stress and
(potentially) can cause more torque to be driven against the motor brake during the test. If the
TorqueProveCurrent level selected is too small, the drive cannot distinguish the proving current
from noise, and in this case the drive posts an INHIBIT MO4 torque-proving configuration fault code.
The minimum amount of torque proving current depends on catalog number of the drive.

Phase Loss Detection Current Example

In this example, a 2198-D032-ERS3 dual-axis inverter is paired with a VPL-B1003T-C motor with
958 A rms rated current. Use the phase-loss detection equation and table to calculate the initial
minimum torque-proving current as a percentage of motor rated current. Depending on the unique
characteristics of your application, the required torque-proving current value can be larger than
the initial recommended value.

Figure 127 - Phase-loss Detection Equation

(Raﬁngme Tab/ej _ 0.9337A _ 9,759 motor rated current.

Motor Rated Current) ~ 9.58 A

Table 96 - Recommended Phase-loss Detection Current

Phase-loss Detection Current, min

Drive Cat. No. A rms
2198-S086-ERSx 7183

2198-S130-ERSx 9337

2198-S160-ERSx 2.0

2198-S263-ERSx 21492
2198-S312-ERSx 27436
2198-D006-ERSX 0.1796
2198-D012-ERSx 0.3591
2198-D020-ERSx 0.5746
2198-D032-ERSx 09337
2198-D057-ERSx 1.6520
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Velocity Droop
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The velocity droop function can be useful when some level of compliance is required due to rigid
mechanical coupling between two motors. The feature is supported when the axis is configured for
Frequency Control, Velocity Control, or Position Control.

Closed Loop Control

The closed-loop velocity droop function is supported when configured for either Velocity or
Position control. The velocity error input to the integral term is reduced by a fraction of the velocity
regulator's output, as controlled by the VelocityDroop attribute. Therefore, as torque loading on the
motor increases, actual motor speed is reduced in proportion to the droop gain. This is helpful
when some level of compliance is required due to rigid mechanical coupling between two motors.

IMPORTANT  The closed-loop velocity droop function acts to reduce the velocity error
input to the integral term, but never changes the polarity of the velocity
error.

IMPORTANT  When configured for closed-loop control, the units of the VelocityDroop
attribute are Velocity Control Units / Sec / % Rated Torque.

Frequency Control

The velocity droop function is also supported when configured for Frequency Control. As the
estimated Iq current within the motor increases, the velocity reference is reduced in proportion to
the VelocityDroop attribute. Therefore, as torque loading on the motor increases, actual motor
speed is reduced in proportion to the droop gain. This is helpful when some level of compliance is
required due to rigid mechanical coupling between two motors.

IMPORTANT The frequency-control velocity droop function acts to reduce the velocity
reference, but never changes the direction of the velocity reference.

IMPORTANT  When configured for frequency control, the units of the VelocityDroop
attribute are Velocity Control Units / Sec / % Rated Iq Current.

Table 97 - Velocity Droop Attribute

ID Access | Attribute Conditional Implementation

464/321 SSV Velocity Droop Velocity Units / Sec / % Rated

Rockwell Automation Publication 2198-UMOOBA-EN-P - June 2023



Appendix D

Motor Control Feature Support

Commutation Self-sensing
Startup

Velocity Droop Configuration

Follow these steps to configure the velocity droop attribute.
1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the Parameter List category and scroll to VelocityDroop.

@ Auxis Properties - Axis_2 = @I
Categories
* .. General Metion Axis Parameters
=l Mator
Madel Parameter Group Al a2 \ssociated Page
o Arialyzer
- Motor Feedback Name Value Unit -
* i Scaling TorgueProveCurrent 0.0 {% Motor Rated
- Hookup Tests TorgueRateLimit 1000000.0 | % Motor Rated/s
Polarity TorqueThreshold 0.0 | % Motor Rated
-~ Autotune T IS S i 1
= Load T isgi ioOutput 1
- Backlash TravelMode Unilimited)
- Compliance TravelRange 1000.0 | Position Units
Friction Undertorguelimit 10.0 | % Motor Rated
- Observer UndertorqueLimitTime 0.0(s
* L. Position Loop UseLosdRatio False|
. Velocity Loop WelocityDroop 0.0 | (Postion Units/s /% Rated
- Accelerstion Loop VelocityErrorTolerance 0.0 | Position Units/s
Torgue/Cument Loop WelocityErrorToleranceTime 0.0 |5
- Planner *| VelocityFeedforwardGain 100.0 (%
-+ Homing it i 0.0|Hz
* L Actions ) Hold Disabled
- Drive Parameters WelocityLimithegati 0.0 | Position Units/s E
VelocityLimitPositive 0.0 Position Units/s :
- Status Velocityl ockTolerance 0.0 | Position Units/s
--- Faults & Alams Velocityl oopBandwidth 3.7027178 [Hz e
... Tag o
Puis State: Safety State
[ ok | [ cencel | [ mpy | [ Hep
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3. Enter avalue in the Velocity Droop attribute appropriate for your application.
4. Click OK.

The commutation self-sensing feature is used to determine the initial electrical angle for
permanent magnet (PM) motors with an incremental encoder that do not have Hall effect sensors.
For PM motors that use encoders with Hall sensors, the drive can still be configured to use this
feature, however, the Hall effect signals are ignored. When enabled, this feature is executed
automatically at powerup and when the system is enabled.

IMPORTANT  Following a connection loss to the controller after the initial power-up, the
commutation self-sense feature is run again when connection is
re-established and motion is commanded.

The self-sense feature takes approximately 5 seconds to execute. Five seconds is the default
amount time assuming no retries are required. The axis stays in the Starting state while self-sense
executes.

The sequencing of events is as follows.
1. One-second current ramp time
2. One second delay
3. One-second move time
4, One second delay
5. One-second current ramp time

IMPORTANT  Self-sensing startup is not commutation diagnostics. You can perform
commutation diagnostics on Hall effect or self-sensing motors at any time.
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To use the self-sense feature, select the Motor Feedback category and from the Commutation
Alignment dropdown menu, choose Self-Sense.

€ Asis Properties X

Categories:
-~ Genera ~ Motor Feedback Device Specification
’ Mafo;vb del Device Function: Motor Mounted Feedback P
H Analyzer Feedback Channel: Feedback 1
* L. Motor Feedback Type: Hioer
b Scaling sl
- Hookup Tests Units: Rev
i Polarity Hiperface
_ : ﬁn;:une Cycle Resolution: Feedback Cycles/Rev
i Backlash Cycle Interpolation Feedback Counts per Cycle
T Ecmpl\ame Effective Resolution: ‘20971 52 ] Feedback Counts per Rev
nction
; Observer Startup Method: Absolute ~
i Position Looj ms:
s s
i Acceleration Loop
i Torque/Cument Lo
i Planner
i+~ Homing
i Actions Commutation
- Exceptions Alignment: Self-Sense bt
i+~ Cyclic P: et o
.F:ra:wet:ﬁltm Oﬁm gg‘m‘:“oie;gﬁsa Degrees Test Commutation
(f - Status . v Polarity: _91
Table 98 - Self-sense Feature Attributes
™ H
ﬁl:mb‘:::"bme CIP Attribute Name Data Type Description Semantics of Values
.  Qan The percent of the motors rated peak current to use for self- N
562 gﬂ?:gpll;tatmn Self-Sensing REAL sensing startup. This value can be adjusted when the motor is [ﬁ’ eTgltjﬂrf?[t)%(i Peak Current
moving a high inertia load.
« Forward - indicates the motor moves in only the positive 0 = Forward - CW (rotary) or Positive
g o direction during self-sensing startup. (linear) [default]
3102 Self-Sense Direction USINT « Negative - indicates the motor moves in only the negative 1= Reverse - CCW (rotary) or
direction during self-sensing startup. Negative (linear)
5 ] The amount of time the drive uses to build up current to the Self- |Seconds
3103 Self-Sense Lock Time REAL Sensing Current level specified above. [default=1.0]
3 The amount of time the motor must be in the locked position after |Seconds
3104 Seif-Sense Lock Delay REAL reaching the full Self-Sensing Current. [default=1.0]
The amount of time the drive uses for the verification move during Seconds
3105 Self-Sense Move Time REAL self-sensing startup. Applies only to motors with self-sensing _
[default=1.0]
startup.
] The amount of time the drive holds the final position after the Seconds
3106 Self-Sense Move Delay REAL verification move during self-sensing startup. [default=1.0]
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Commutation Test

Adaptive Tuning

Virtual Torque Sensor

The commutation test determines an unknown commutation offset and can also be used to
determine the unknown polarity of the start-up commutation wiring. You can also use the
commutation test to verify a known commutation offset and the polarity start-up commutation
wiring.

IMPORTANT  This test applies to third-party or custom permanent-magnet motors
equipped with (TTL with Hall and Sine/Cosine with Hall) incremental
encoders that are not available as a catalog number in the Motion Database.

IMPORTANT  When motors have an unknown commutation offset and are not listed in the
Motion Database by catalog number, you cannot enable the axis, unless you
enable the communication self-sensing feature.

Figure 128 - Hookup Tests - Commutation Tab

@ Axis Properties - Axis_2 S ==
Categories
- General Test Motor and Feedback Device Wiring
=1 Motor 2
i.... Model | Motor and Feedback | Motor Fesdback | Commutation ‘ Marker
Lo Analyzer
- Mator Feedback
- Gealing
Tests| [ Seart .1 o DANGER! Starting test with contraller in
. Polarty _ Frogram or Run Mode initiates 2xis motion,
- Autotune
&1 Load Tect State: Ready
i ressing start initiates maten,
-+ Compliance tart test when ready.
i+ Friction
i Observer
- Position Loop
.- Vielocity Loop Current Test Results
- Accelerstion Loop Commuizton Offsel: 0.0 Degrees Degiees
-+ Torque/Cument Loop Commulaton Polarily: Normal
- Planner
- Homing
- Actions
- Drive Parameters
- Parameter List Accept Test Results L2
- Status
- Faults & Alams
. Tag
Huie State: Sopped Safety Stats: Mot Configured (Torqus Pemitsd)
Manual Tune.. Cancel Apphy Help

To run the commutation test, see Test the Axes on page 133.

The adaptive tuning feature is an algorithm inside the ArmorKinetix DSx modules. The algorithm
continuously monitors and, if necessary, adjusts or adapts various filter parameters and, in some
cases, control-loop gains to compensate for unknown and changing load conditions while the drive
is running. Its primary function is to:

» Automatically adjust torque-loop notch and low-pass filter parameters to suppress
resonances

« Automatically adjust control-loop gains to avoid instability when detected

See Motion System Tuning Application Techniques, publication MOTION-ATQOS, for more information
on the AdaptiveTuningConfiguration attribute.

The virtual torque sensor feature provides an estimate of the motor torque without having a
physical torque sensor. The virtual torque sensor can be leveraged to improve the commissioning
and maintenance experience with mechanical systems and to optimize production quality. Some
examples of how the feature can be applied include the following:

« Indication of shaft misalignment during commissioning
« Verification of appropriate mechanical belt tensioning during maintenance
«  Detection of a material jam during operation
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Accelerometer Support
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The feature provides an estimate of the motor air-gap torque under dynamic and steady state
operating conditions. The air-gap torque is the torque that includes the load torque, motor torque
losses, and rotor acceleration torque. The estimated torque does not affect mation control or drive
performance.

The virtual torque sensor is available with the following hardware and software:
«  Studio 5000 Logix Designer® version 35 and later
«  ArmorkKinetix DSx modules with firmware revision 14.000 or later

For more information on how to apply the virtual torque sensor feature, see Virtual Torque Sensor
Application Technique, publication 2198-AT003.

The ArmorKinetix DSx modules include a built-in 3-axis accelerometer and can provide real-time
vibration data. The X/Y/Z raw and RMS accelerometer feedback data are accessible in the Studio
5000 Logix Designer application via cyclic read attributes. For more information, see

Knowledgebase Technote ArmorKinetix DSD/DSM Frequently Asked Questions.

Name Value L
AccelerometerFeedbackDeviceX 0.0
AccelerometerFeedbackDevicey’ 0.0936
AccelerometerFeedbackDeviceZ 0.9584

AccelerometerFeedbackDeviceXRMS | 0.015833221
AccelerometerFeedbackDeviceYRMS| 0.07101931
AccelerometerFeedbackDeviceZRMS 1.0407315

X - Direction: Axial direction

EIRIEEIEIE]

Y - Direction: Rotational direction
« 7 - Direction: Radial direction
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Slip-ring Support

A slip-ring is an electromechanical device that allows the transmission of power and electrical
signals from a stationary to a rotating structure. You can use a slip-ring in any electromechanical
system that requires rotation while transmitting power, control circuits, or digital signals including
data. For more information, see Knowledgebase Technote ArmorKinetix DSD/DSM Frequently
Asked Questions.

There are two variants of the slip-ring, 24 and 48 axes. For 24 axes, one PIM module is required and
for 48 axes, two PIM modules are required. Each variant has two options for how the slip-ring is
mounted, see Table 100 and Table 101 for option specifications. The slip-ring is connected between
DSx modules. See Figure 129, Figure 130, Figure 131, and Figure 132.

Table 99 - Slip-ring Specifications

Slip-ring Connector Description/Specification

Power Signal (3 wires). 800V, 75 A

1 Gigabit Ethernet Signal Wires (8 wires), 1A
1 Gigabit Ethernet Signal Wires (8 wires), 1A
See vendor specification

Hybrid (Brush/Ring Side)

Ethernet (Brush/Ring Side)
Aux (Brush/Ring Side)

24 Axes Support

IMPORTANT  Depending on your slip-ring connections (whether the brush side or the
ring side is connected to the DSx module), there are two options for the
connector type on the slip-ring module. The slip-ring module mounts
vertically with the rotational side on the top and the stationary side on the
bottom.

Table 100 - Slip-ring Module Options

Slip-ring Connector (stlligt-ill;i:g{)Conneclor - 24 Axes ?tlllgt]::gz ;:onnector -24 Axes
Hybrid (brush side) Plug Socket

Ethernet (brush side) Socket Plug

Aux (brush side) - -

Hybrid (ring side) Socket Plug

Ethernet (ring side) Plug Socket

Aux (ring side) - -

24 Axes Support - Option 1

For 24 axes support, option 1, the brush side is stationary.

1. Connect the PIM module (1) to the DSx module (3) by using the ArmorKinetix PIM to DSx
hybrid cable (6).

2. Connect the DSx module (3) to the slip-ring (10) hybrid connector (11) by using the
ArmorKinetix DSx to DSx hybrid cable (7).

IMPORTANT  The hybrid cable (7) connector that connects to the slip-ring stationary side
is always the socket side of the cable. Therefore, the slip-ring side
connecting to the DSx module must have a plug connector.

3. If DLR topology is required, connect an Ethernet cable (8) to the Ethernet connector (12) on
the brush side of the slip-ring to an Ethernet switch (5).

4. Connect the other side of the slip-ring (14) to a DSx module by using a ArmorKinetix hybrid
cable (7).

5. If DLR topology is required, connect the Ethernet connector (15) on the ring side of the slip-
ring to an Ethernet patchcord (8) to connect the communication extension jumper cable (9).

6. Connect the communication extension cable to the last DSx module.
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Figure 129 - One PIM Module with Slip-ring (24 axes support)

See Table 100 for Slip-ring options.
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11 - Slip-ring Hybrid Cable
Connector (plug)

7 - ArmorKinetix Hybrid Cable

6 or 7 - ArmorKinetix Hybrid Connector (plug)

Cable Connector (socket)

Item |Description Item |Description
1 |ArmorKinetix PIM modules 9 | Communication extension jumper cable (2090-CDET)
2 | Kinetix® 5700 power supply 10 | Slip-ring module
3 |ArmarKinetix DSD or DSM module 11 |Slip-ring hybrid cable connector (plug connector) brush side
4 |Kinetix VPL motor 12 |Ethernet connection (brush side)
5 | Ethernet switch 13 |Aux connection (brush side)
6 | ArmorKinetix PIM to DSx hybrid cable (2090-CDHIFS-12AFxxxx) 14 | Slip-ring hybrid cable connector (socket connector) ring side
7 | ArmorKinetix DSx to DSx hybrid cable (2090-CDHP1S-12AF xxxx) 15 | Ethernet connection (ring side)
Ethernet patchcord, 1Gigabit with hybrid connector to connect to
8 |communication extension 85 m (278 ft) max. 16 |Aux connection (ring side)
(1585D-MBUGDM, 1585D-M8TGDE, or 1585D-E8TGDE)
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24 Axes Support - Option 2

For 24 axes support, option 2, the ring side is stationary.

1. Connect the PIM module (1) to the DSx module (3) by using the ArmorKinetix PIM to DSx
hybrid cable (6).

2. Connect the DSx module (3) to the slip-ring (10) hybrid connector (11) by using the
ArmorKinetix DSx to DSx hybrid cable (7).

IMPORTANT  The hybrid cable (7) connector that connects to the slip-ring stationary side
is always the socket side of the cable. Therefore, the slip-ring side
connecting to the DSx module must have a plug connector.

3. If DLR topology is required, connect an Ethernet cable (8) to the Ethernet connector (12) on
the ring side of the slip-ring to an Ethernet switch (5).

4. Connect the other side of the slip-ring (14) to a DSx module by using a ArmorKinetix hybrid
cable (7).

5. If DLR topology is required, connect the Ethernet connector (15) on the brush side of the slip-
ring to an Ethernet patchcord (8) to connect the communication extension jumper cable (9).

6. Connect the communication extension cable to the last DSx module.

Figure 130 - One PIM Module with Slip-ring (24 axes support)
See Table 100 for Slip-ring options.
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11 - Slip-ring Hybrid Cable

6 or 7 - ArmorKinetix Hybrid

14 - Slip-ring Hybrid Cable 7 - ArmorKinetix Hybrid Cable

Cable Connector (socket) Connector (plug) Connector (socket) Connector (plug)
Item |Description Item |Description
1 | ArmorKinetix PIM modules 9 | Communication extension jumper cable (2090-CDET)
2 | Kinetix 5700 power supply 10 | Slip-ring module
3 | ArmorKinetix DSD or DSM module T |Slip-ring hybrid connector (plug connector) ring side
4 | Kinetix VPL motor 12 |Ethernet connection (ring side)
5 | Ethernet switch 13 |Aux connection (ring side)
6 |ArmorKinetix PIM to DSx hybrid cable (2090-CDHIFS-12AFxxxx) 14 | Slip-ring hybrid connector (socket connector) brush side
7 | ArmorKinetix DSx to DSx hybrid cable (2090-CDHP1S-12AF xxxx) 15 | Ethernet connection (brush side)
Ethernet patchcord, 1 Gigabit with hybrid connector to connect to
8 | communication extension 85 m (278 ft) max. 16 |Aux connection (brush side)
(1585D-MBUGDM, 1585D-M8TGDE, or 1585D-ESTGDE)
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48 Axes Support

IMPORTANT  Depending on your slip-ring connections (whether the brush side or the
ring side is connected to the DSx module), there are two options for the
connector type on the slip-ring module. The slip-ring module mounts
vertically with the rotational side on the top and the stationary side on the
bottom.

Table 101 - Slip-ring Module Options

Slip-ring Connector (S(I]igt-i:i:%)(:onnector - 48 Axes ?tl'lgt-lz:‘lgz ;:onnector - 48 Axes
Hybrid BT (brush side) Plug Socket

Hybrid B2 (brush side) Plug Socket

Aux B (brush side) - -

Hybrid R1 (ring side) Socket Plug

Hybrid R2 (ring side) Socket Plug

Aux B1 (ring side) - -

48 Axes Support - Option 1

For 48 axes support, option 1, the brush side is stationary.

1. Connect the PIM module (1) to the DSx module (3) by using the ArmorKinetix PIM to DSx
hybrid cable (6).

2. Connect the DSx module (3) to the slip-ring (10) hybrid connector (11) by using the
ArmorKinetix DSx to DSx hybrid cable (7).

IMPORTANT  The hybrid cable (7) connector that connects to the slip-ring stationary side
is always the socket side of the cable. Therefore, the slip-ring side
connecting to the DSx module must have a plug connector.

3. Connect the other side of the slip-ring (14) to a DSx module by using a ArmorKinetix hybrid
cable (7).

4. If DLR topology is required, use the communication extension cable (9) and an Ethernet
patchcord (8) to connect to the last DSx module.
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Figure 131 - Two PIM Modules with Slip-ring (48 axes support)
See Table 101 for Slip-ring options.

8

Side] Ring Side
stationar rotational
; side, side, top)

\ Option 1
= & Jd——
6 or 7 - ArmorKinetix Hybrid Cable 11 - Slip-ring Hybrid Connector (plug)
Connector (socket) from DSx Module

14 - Slip-ring Hybrid Cable Connector 7- ArmorKinetix Hybrid Cable

(socket) Connector (plug)
Item |Description Item |Description

Ethernet patchcord, 1Gigabit with hybrid connector to connect to communication
1 | ArmorKinetix PIM modules 8  |extension 85 m (278 ft) max.

(1585D-M8UGDM, 1585D-MBTGDE, or 1585D-E8TGDE)
2 |Kinetix 5700 power supply 9  |Communication extension jumper cable (2090-CDET)
3 | ArmorKinetix DSD or DSM module 10 | Slip-ring module
4 |Kinetix VPL motor 11 |Slip-ring hybrid connector (plug connector) brush side
5 | Ethernet switch 13 | Aux connection (brush side)
6 | ArmorKinetix PIM to DSx hybrid cable (2090-CDHIFS-12AF xxxx) 14 | Slip-ring hybrid connector (socket connector) ring side
7 | ArmorKinetix DSx to DSx hybrid cable (2090-CDHP1S-12AF xxxx) 16 |Aux connection (ring side)
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48 Axes Support - Option 2

For 48 axes support, option 2, the ring side is stationary.

1. Connect the PIM module (1) to the DSx module (3) by using the ArmorKinetix PIM to DSx
hybrid cable (6).

2. Connect the DSx module (3) to the slip-ring (10) hybrid connector (11) by using the
ArmorKinetix DSx to DSx hybrid cable (7).

IMPORTANT  The hybrid cable (7) connector that connects to the slip-ring stationary side

is always the socket side of the cable. Therefore, the slip-ring side
connecting to the DSx module must have a plug connector.

3. Conne(ct) the other side of the slip-ring (14) to a DSx module by using a ArmorKinetix hybrid
cable (7).

4. If DLR topology is required, use the communication extension cable (9) and an Ethernet
patchcord (8) to connect to the last DSx module.

Figure 132 - Two PIM Modules with Slip-ring (48 axes support)
See Table 101 for Slip-ring options.

)

™~

3

! |
, -
Al
\ Cmin

Ring Side Brush Side|
stationary—rotational

side,  [~—side, top)
Qottom) 10

\ Option 2

—TE AL lg—

6 or 7 - ArmorKinetix Hybrid Cable

Connector (socket) from DSx Module
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]

14 - Slip-ring Hybrid Cable Connector 7- ArmorKinetix Hybrid Cable
(socket) Connector (plug)

Item

Description

Item |Description

—_

ArmorKinetix PIM modules

Ethernet patchcord, 1Gigabit with hybrid connector to connect to communication
8  |extension 85 m (278 ft) max.
(1585D-MBUGDM, 1585D-M8TGDE, or 1585D-E8TGDE)

2 |Kinetix 5700 power supply 9  |Communication extension jumper cable (2090-CDET)
3 | ArmorKinetix DSD or DSM module 10 | Slip-ring module
4 |Kinetix VPL motor 11 |Slip-ring hybrid connector (plug connector) ring side
5 |Ethernet switch 13 | Aux connection (ring side)
6 | ArmorKinetix PIM to DSx hybrid cable (2090-CDHIFS-12AFxxxx) 14 | Slip-ring hybrid connector (socket connector) brush side
7 | ArmorKinetix DSx to DSx hybrid cable (2090-CDHP1S-12AF xxxx) 16 |Aux connection (brush side)
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