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Kinetix 5700 Servo Drives 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.

Activitiesincludinginstallation, adjustments, puttinginto service, use, assembly, disassembly,and maintenancearerequired 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.
Inno event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the use or application of this equipment.

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

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or software described in this manual.
Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation, Inc., is prohibited.

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

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

c WARNING:|dentifiesinformationaboutpracticesorcircumstancesthatcancauseanexplosioninahazardousenvironment,which
A damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

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

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 FLASHHAZARD: 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> > P>

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

P
-

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

Summary of Changes

Download Firmware, AOP,
EDS, and Other Files

Access Fault Codes

This manual provides detailed installation instructions for mounting and wiring your Kinetix®
5700 power supplies, single-axis inverters, dual-axis inverters, and accessory modules. 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.

Also provided in this manual are installation instructions for mounting and wiring input power
for your iTRAK® power supply. For wiring iTRAK digital inputs, outputs to the motor modules,
and startup, troubleshooting, and commissioning with the AQI, see iTRAK System with TriMax
Bearings User Manual, publication 2198T-UM002, or iTRAK 5730 System User Manual,
publication 2198T-UM0QS3.

This manual is intended for engineers or technicians directly involved in the installation and
wiring of the Kinetix 5700 drive modules, and programmers directly involved in the operation,
field maintenance, and integration of these modules with the EtherNet/IP™ communication
module or controller.

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

Topic Page
Removed 1585J-M8CBJM-OM15 0.15 m (6 in.) Ethernet cables from tables and replaced with Throughout
1585J-M8CBJM-x Ethernet cables. Included reference information for KNX-TD003.

Added replacement fan kits to Table 3. 15
Added QSHT 5700 motor controller to Table 4. 34
Updated footnote 2 on Table 52 to include third-party motors listed in Table 59. 96
Changed motor power cables in Figure 183 to state customer supplied. 306
Updated System Sizing Application Example in Appendix C. 342

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.

For Kinetix 5700 fault code descriptions and possible solutions, See
Kinetix 5700 Servo Drive Fault Codes, publication 2198-RD003;
download the spreadsheet for offline access.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024 1
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Conventions Used in This

CIP Security

Additional Resources

Table 1- Additional Resources

These conventions are used throughout this manual:
+ Bulleted lists such as this one provide information, not procedural steps
«  Numbered lists provide sequential steps or hierarchical information

»  When catalog number 2198-xxxx-ERS3 appears in this publication without series
designation, the topic applies to all series drives

IMPORTANT  Throughout this publication, when the Kinetix 5700 inverter
catalog number ends in -ERSx, for example 2198-D057-ERSx, the
variable (x) indicates that the inverter (using this example) can be
2198-D057-ERS3 or 2198-D057-ERS4.

«  The 2198-CAPMOD-2240 capacitor module, 2198-CAPMOD-DCBUS-10 extension module,
and 2198-DCBUSCOND-RP312 DC-bus conditioner module are collectively referred to as
accessory modules

CIP Security™ is a standard, open-source communication method that helps to provide a
secure data transport across an EtherNet/IP network. It lets CIP-connected devices
authenticate each other before transmitting and receiving data.

CIP Security uses the following security properties to help devices protect themselves from
malicious communication:

« Device Identity and Authentication
« Data Integrity and Authentication
+ Data Confidentiality

Rockwell Automation uses the following products to implement CIP Security:

«» FactoryTalk® Services Platform, version 6.11 or later, with the following components
enabled:

- FactoryTalk Policy Manager
- FactoryTalk System Services
« FactoryTalk Linx, version 6.11 or later
«  Studio 5000® Design Environment, version 32.00.00 or later

«  CIP Security-enabled Rockwell Automation® products, for example, the product
described in this publication

For more information on CIP Security, including which products support CIP Security, see the
CIP Security with Rockwell Automation Products Application Technigue, publication SECURE-
AT001.

These documents contain additional information concerning related products from Rockwell
Automation. You can view or download publications at rok.auto/literature.

Resource

Description

Kinetix Rotary Motion Specifications Technical Data, publication KNX-TDOOT

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.

Provides product specifications for Kinetix MPAS and MPMA linear stages, Kinetix VPAR,

Kinetix Linear Motion Specifications Technical Data, publication KNX-TD002 |MPAR, and MPAI electric cylinders, Kinetix LDAT linear thrusters, and Kinetix LDC linear

motors.

Kinetix 5700, 5500, 5300, and 5100 Servo Drives Specifications Technical Provides product specifications for Kinetix Integrated Motion over the EtherNet/IP network

Data, publication KNX-TD003

and EtherNet/IP networking servo drive families.

Kinetix Rotary and Linear Motion Cable Specifications Technical Data,

publication KNX-TD004

Product specifications for Kinetix 2090 motor and interface cables.

Kinetix 3, 300, 350, 2000, 6000, 6200, 6500, 7000 Servo Drives Provides product specifications for Kinetix Integrated Motion over the EtherNet/IP network

Specifications, publication KNX-TD005

(Kinetix 6500 and Kinetix 350), Integrated Motion over Sercos interface (Kinetix 6200, Kinetix
6000, Kinetix 2000, and Kinetix 7000), and component (Kinetix 3) servo drive families.
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Table 1- Additional Resources (Continued)

Resource

Description

Kinetix Servo Drive Performance Specifications per Ecadesign Regulation
(EU) 2019/1781 Technical Data, publication KNX-TD006

Provides energy efficiency performance data for Rockwell Automation Kinetix servo drives.
This data supports [E2 compliance of Kinetix servo drives per EU 2019/1781.

Kinetix 5700 Servo Drives Fault Codes Reference Data,
publication_2198-RD003

Provides the fault codes for Kinetix 5700 servo drives.

Kinetix 5700 Safe Monitor Functions Safety Reference Manual,
publication 2198-RM001

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

iTRAK System User Manual, publication 2198T-UM001

iTRAK System with TriMax Bearings User Manual, publication 2198T-UM002

iTRAK 5730 System User Manual, publication 2198T-UM003

Provides information on how to install the Kinetix 5700 iTRAK power supply with an iTRAK
system and program the iTRAK system.

1321 Power Conditioning Products Technical Data, publication 1321-TD001

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

System Design for Control of Electrical Noise Reference Manual,
publication GMC-RMO01

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.

Kinetix 5700 Drive Systems Design Guide, publication KNX-RMO10

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.

Motor 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-UM003

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-RM003

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 Contraollers 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 1769-UM022

Compact GuardLogix 5380 Controllers User Manual, publication 5063-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.

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-UM006

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-ATO01

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

System Security Design Guidelines Reference Manual, SECURE-RMOO1

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 Contral, 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 1770-4.1

Provides general guidelines for installing a Rockwell Automation industrial system.

Product Certifications website, rok.auto/certifications

Provides declarations of conformity, certificates, and other certification details.
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Notes:
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Start

Use this chapter to become familiar with the Kinetix® 5700 drive system and obtain an
overview of installation configurations.

Kinetix 5700 Servo Drives Single-axis and dual-axis inverters, catalog numbers 2198-xxxx-ERS3 (series B or later),

Series Change

include an enhancement that is not included in series A drives, but that is included in 2198-
xxxx-ERS4 drives.

«  Thedrive-based (Monitored SS1and Timed SS1) stopping functions and controller-based
monitoring functions apply to the 2198-xxxx-ERS4 drives

«  The drive-based Timed SS1 stopping function and STO with configurable delay applies
to the 2198-xxxx-ERS3 (series B or later) drives

«  When catalog number 2198-xxxx-ERS3 appears in this publication without series
designation, the topic applies to all series drives

Table 2 - Integrated Functional Safety Support

Integrated Safety Over the . Dual-axis Inverters Single-axis Inverters Minimum Controller "
EtherNet/IP™ Network Safety Function Cat. No. Cat. No. Required
2198-Dxxx-ERS3 2198-Sxxx-ERS3
. . . Timed Safe Stop 1(SS1) (series B or later) (series B or later)
Drive-based stopping functions 2198-Dxxx-ERSL: 2198-Sxxx-ERS4

Monitored Safe Stop 1(SS1)

Controller-based stopping functions

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

» GuardLogix® 5580

Controller-based monitoring functions

Safety feedback function

Integrated STO mode

- Safe Operational Stop (S0S) | 198-Dxux-ERSH 2198-Sx0-ERSh * Compact GuardLogix 5580
« Safely Limited Speed (SLS)
- Safety Limited Position (SLP)
- Safe Direction (SDI)
Safety Feedback Interface (SFX)
2198-Dxxx-ERS4 2198-Sxxx-ERS4

Safe Torque Off (STO) R :

| 2198-Dxxx-ERS3 2198-Sxxx-ERS3 GuardLogix 5570

« Compact GuardLogix 5370

(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.

About the Kinetix 5700
Servo Drive System

The Kinetix 5700 drive modules are zero-stacked and use the shared-bus connection system
to extend power from one drive module to another. Systems are designed to support
Integrated Motion over the EtherNet/IP™ network.

Table 3 - Kinetix 5700 Drive System Overview

Drive System Component Cat. No. Description
Kinetix 5700 DC-bus Converter power supply with 200V and 400V-class (three-phase) AC input. Provides output current in a
Power Suppl 2198-Pxxx range of 10.5...69.2 A. Systems typically consist of one module, however, up to three modules in parallel is
pRly possible. Parallel modules increase available power for Bulletin 2198 single-axis and dual-axis inverters.
— . Regenerative bus supply with 400V-class (three-phase) AC input provides continuous output power and
Kinetix 5700 Regenerative BUS | yqg_ppyyy current to Bulletin 2198 single-axis and dual-axis inverters for applications with requirements in the

Supply

range of 24...140 kW and 35...207 A, output current.
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Table 3 - Kinetix 5700 Drive System Overview (Continued)

Drive System Component

Cat. No.

Description

Kinetix 5700 Single-axis Servo
Drives

2198-Sxxx-ERS3

Single-axis inverters with current ratings up to 192 A rms. Drives feature TUV Rheinland certified safe
torque-off function with hardwired and integrated safety connection options, PL e and SIL 3 safety
ratings, and support for Hiperface DSL, Hiperface, and EnDat encoder feedback. 2198-Sxxx-ERS3 (series
B) drives also support Timed SS1 drive-based stopping functions.

2198-Sxxx-ERS4

Single-axis inverters with the same power structure and encoder feedback support as -ERS3 inverters,
plus support for Monitored SS1and Timed SS1 drive-based stopping functions. Also, support for
controller-based safe stop and safe monitor functions over the EtherNet/IP network.

Kinetix 5700 Dual-axis Servo
Drives

2198-Dxxx-ERS3

Dual-axis inverters with current ratings up to 23 A rms. Drives feature TUV Rheinland certified safe
torque-off function with hardwired and integrated safety connection options, PL e and SIL 3 safety
ratings, and support for Hiperface DSL, Hiperface, and EnDat encoder feedback. 2198-Dxxx-ERS3 (series B
or later) drives also support Timed SS1 drive-based stopping functions.

2198-Dxxx-ERS4

Dual-axis inverters with the same power structure and encoder feedback support as -ERS3 inverters,
plus support for Monitored SS1and Timed SS1 drive-based stopping functions. Also, support for
controller-based safe stop and safe monitor functions over the EtherNet/IP network.

Kinetix 5700 iTRAK Power
Supply

2198T-W25K-ER

DC-DC converter that generates DC-bus power for iTRAK® systems.

Kinetix 5700 Capacitor Module

2198-CAPMOD-2240

Use for energy storage, external active-shunt connection, 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 another
accessory module for up to 208 A with required 2198-KITCON-CAPMOD2240 kit that includes flexible bus-
bars.

Kinetix 5700 Extension Module

2198-CAPMOD-DCBUS-10

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 2104 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 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 another accessory module for up to 208 A with required 2198-KITCON-DCBUSCOND kit that
includes flexible bus-bars.

8720MC Regenerative Power
Supply

8720MC-RPSxxx

Sinusoidal PWM converter that can control the increase of DC-bus voltage and perfarm continuous power
generation for one or more servo drives in multi-axis DC common-bus configurations.

Shared-bus
Connector Kits

2198-TCON-24VDCIN36
2198-xxxx-P-T
2198-BARCON-xxDCAC100

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

2198T-W25K-P-IN
2198T-W25K-P-T

24V input wiring connector, T-connector, and bus-bar for the iTRAK motor module and other select
Kinetix 5700 drive modules that use the 24V shared-bus connection system (optional).

2198-BARCON-xxDC200
2198-KITCON-ENDCAP200

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 modules.

DSL Feedback Connector Kit

2198-KITCON-DSL

Replacement DSL motor feedback connector kit with 2-pin connector plug and grounding plate inside the
connector housing. Supports Kinetix VPL, VPC-0, VPH, VPF, VPS rotary motors. Included with 2090-
CSxMIDE motor cables. Must be purchased separately when used with 2090-CSxM1DG motor cables.

Universal Feedback Connector
Kit

2198-K57CK-D15M

Universal feedback connector kit for motor and auxiliary feedback connections with the 15-pin connector
plug and grounding plate inside the connector housing. Supports Kinetix MPL, MPM, MPF, MPS, and HPK
rotary motors, Kinetix MPAS, MPMA, MPAR, MPAI linear actuators, Kinetix LDAT linear thrusters, and Kinetix
LDC linear motars.

Hiperface to DSL Converter Kit

2198-H2DCK
(series B or later)

Provides Hiperface-to-DSL feedback conversion for use with compatible motors and actuators.

Kinetix 5700 System Mounting
Toolkit

2198-K5700-MOUNTKIT

Use to position the drive modules and identify drill-holes for mounting your Kinetix 5700 servo drive
system.

g:]gegg; %00 Cable Clamp 2198-K5700-CLAMPSPACER Replacement cable clamp spacers for 2198-Dxxx-ERSx dual-axis inverters.
The Allen-Bradley® encoder output module is a DIN-rail mounted EtherNet/IP network-based standalone
Encoder Output Module 2198-ABOE module capable of outputting encoder pulses to a customer-supplied peripheral device (cameras, for
example, used in line-scan vision systems).
Bulletin 1769 Integrated Motion on the EtherNet/IP network in CompactLogix 5370, CompactLogix 5380, and
Bulletin 5069 CompactLogix 5480 controllers and Integrated Safety in Compact GuardLogix 5370 and Compact

Logix 5000 Controller

GuardLogix 5380 controllers. Linear, device-level ring (DLR), and star topology is supported.

Platform 1756-EN2T module EtherNet/IP network communication modules for use with ControlLogix 5570, ControlLogix 5580,
1756-EN2TR module GuardLogix 5570, and GuardLogix 5580 controllers. Linear, device-level ring (DLR), and star topology is
1756-ENSTR module supported.
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Table 3 - Kinetix 5700 Drive System Overview (Continued)

Drive System Component

Cat. No.

Description

Studio 5000® Environment

N/A

Studio 5000 Logix Designer® application, version 26.00 or later, provides support for programming,
commissioning, and maintaining the CompactLogix, ControlLogix, and GuardLogix controller families.

Rotary Servo Motors

Kinetix VP motors

« Compatible 400V-class motors include Kinetix VPL, VPC, VPF, VPH, and VPS 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 HPK motors

Compatible motors include 460V and 400V-class Kinetix HPK asynchronous servo motaors.

Kinetix MMA motors

Compatible motors include 400V-class Kinetix MMA asynchronous main motors.

Linear Actuators

Kinetix MPAS, VPAR, MPAR,
and MPAI actuators

Compatible actuators include 400V-class Kinetix MPAS and MPMA linear stages, Kinetix VPAR, MPAR, and
MPAI 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-CSxMIDE-xxxxxx

Kinetix 2090 single cable for motor power, feedback, and optional 24V DC brake power with Kinetix VPL,
VPC-0, VPH, VPF, VPS motors. Feedback conductors are wired to the 2198-KITCON-DSL feedback
connector kit.

2090-CSxM1DG-xxxxxx

Kinetix 2090 single cable for motor power, feedback, and optional 24V DC brake power with Kinetix VPL,
VPC-0, VPH, VPF, VPS motors. 2090-CSxM1DG cables have flying-lead feedback conductors for connection
to a customer-supplied 2198-KITCON-DSL feedback connector kit.

2090-CFBM7DF-CEAxxx

Kinetix 2090 motor feedback cables for Kinetix MPL, MPM, MPF, and MPS rotary motors and Kinetix MPAS,
MPMA, MPAR, and MPAI linear actuators with Hiperface encoders.

2090-CPxM7DF-xxAxxx

Kinetix 2090 motor power/brake cables for Kinetix MPL, MPM, MPF, and MPS rotary motors and Kinetix
MPAS, MPMA, MPAR, MPAI linear actuators.

2090-XXNFMF-Sxx
2090-CFBM7DF-CDAFxx

Kinetix 2090 standard and continuous-flex feedback cables that include additional conductors for use
with incremental and EnDat encoders.

2198T-CHBFLS8-12AAxx

Kinetix 2198T power cables for iTRAK® power supply to iTRAK motor modules.

1585J-M8CBJM-x

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

AC Line Filters

2198-DB20-F, 2198-DB42-F,
2198-DB80-F, 2198-DB290-F

Bulletin 2198 three-phase AC line filters are required to meet CE and UK and are available for use with DC-
bus power supplies. Use 2198-DBxx-F filters as field replacements in existing installations that use DC-
bus power supplies with inverter ground jumpers installed. Select 2198-DBRxx-F filters for all new
systems and remove all inverter ground jumpers.

2198-DBR20-F, 2198-DBRA40-F,
2198-DBRI0-F, 2198-DBR200-F

Bulletin 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. Select 2198-DBRxx-F filters for all new systems and
remove all inverter ground jumpers.

Bulletin 1321 line reactors help keep equipment running longer by absorbing many of the power line
disturbances that can shut down your power supply. For 2198-RPxxx regenerative bus supplies, line

Line Reactors 1821-3Rxxex reactors can significantly reduce the amount of circulating currents between the integrated LC filter and
other devices on the common AC power source.
100-Cxxxxx The AC three-phase contactor control string must be wired in series with the contactor-enable relay at
AC Contactor 100-Dxxxxx the CED connector to make sure that three-phase power is removed under various fault conditions to
100-Exxxxx protect the power supply.
24V DC Power Supply 1606-XLxxx Bulletin 1606 24V DC power supply for control circuitry, digital inputs, safety, and motor brake.
External Passive Shunt 2198-R014, 2198-R031, Bulletin 2198 external passive-shunt resistors for use when the DC-bus power supply internal shunt
Resistors 2198-R127, 2198-R004 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., are
available for connecting to Bulletin 2198 DC-bus power supplies and regenerative bus supplies. See
External Active-shunt Connections on page 149 for catalog numbers.

Replacement Fan Kits (2

2198-SK1-FANOGO
2198-SK1-FANO92

Replacement fan and carrier assembly.

Replacement Connector Sets ¥

2198-KITCON-xxx-x

Spare connectors for Kinetix 5700 drive modules.

(1) See Kinetix 5700, 5500, 5300, and 5100 Servo Drives Specifications, publication KNX-TD0O3 or Kinetix Rotary and Linear Motion Cable Specifications Technical Data, publication KNX-TD004
for drive cables and specifications.

(2) Replacement fan kits are only available on 2198-5265, 2198-S312, or 2198-RPxxx. The 2198-Pxxx and DFE do not have replacement fan kits

(3) To find the correct replacement kit for a specific drive module, see Kinetix 5700, 5500, 5300, and 5100 Servo Drive Specifications, publication KNX-TD0O03.
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DC-bus Power Supply Input
Power Configurations

(optional component)

A single 2198-Pxxx DC-bus (converter) power supply can supply the Kinetix 5700 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 and two dual-axis (inverter) modules support five axes of motion.
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 1- Typical DC-bus Power Supply Installation
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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 DC-bus power supply in the event of shutdown fault conditions.

Figure 2 - Multiple DC-bus Power Supply Installation

ﬂ Kinetix 5700 Servo

o ‘27| Drive System (top view)

Shared DC-bus Power

Bulletin 2198
Shunt Module ¢
(optional component)

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

1608-XLxxx [ 2=
24V DC Control Power

=

(customer-supplied) N [V I
Dual-axis  Capacitor
AC Input Power | 2198-P208 DC-bus Power Supplies " Single-axis Inverter ” Inverters Module
- . 0 R I —— i — I r Tt 1 Bulletin 2198 shared-bus connection
Kinetix 5700 Servo DrweSys'lem L . E ;mi By = = =" =l o) system for DC-bus
(front view) B = T = T = Tt
and 24V DC control power.
] ] ] ([ (|
195"~528V AC 0000 [s/s/u]s] 0000 [a/u]als]
Three-phase i i ?
Input Power

Magnetic Contactor mll -
Line Disconnect I I I () Control String

Device ‘l
Circuit
Protelt:"[:iler] D D D

Magnetic (M1)

o
o
o]

Contactor
@ w v u
f% _n_L © il:;'&'p‘;?gﬁ??ﬂ}” ° °
) S k1
2198-DBR200-F o 0
AC Line Filter CIFCUI.t
(required for CE Protection _
and UK) —3 &
— B
— | @
1
1
b T
o -
o -
o1 L))

Bonded Cabinet oo
Ground Bus ? 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 50 for more
information on the when accessory modules are required.

Figure 3 - Extended DC-bus Installation

Extension Capacitor

Module  Module | Dual-axis Inverters |
Kinetix 5700 Extended Servo Drives u o) === : = =I9C 9 - i~k =) Shared DC-bus and
Cluster 2 (front view) B B BRI [ ] P =2 ] 24V DC Control Power
(I T | |

oooo ||| oooo ||| oooo ||| oooo ||| cooo ||| oooo || oooo

BT T
i i

DC-bus Extension

oooo )| [oooo ]| [oooo] | [ooo0 ] | [oooo

E@

) o) (o) 0
Lo W=

(o] D
WL WL WA

.

_ Single-axis  Dual-axis Capacitor Extension
| 2198-P208 DC-bus Power Supplies | Inverter  Inverters  Module Module

Bulletin 2198 Shared-bus LO — —

DC-bus Extension

195528V AC Connection System =t T sctldbgn. dah Adh. 2. A2 2
Three-phase (24V shared-bus Fonngction \il E
Input Power system is optional) || cooo -
Line Disconnect I I I Magnetic Contac-tor @_E
Device (M1) Control String
L 5 s ATTENTION: Circuit protection can be
Dlrc.l“t D D D added after the power supply cluster to
Protection help protect converters and inverters
- . from damage in the event of a DC-bus
Magnetic (M1) Kinetix 5700 Servo Dr_wes cable short-circuit.
Contactor Cluster 1(front view)
()
=
2198-DBR200-F | |_1'32]_R3R80_B
AC Line Filter Circuit ine Reactors
(required for CE Protection (required components)
and UK) |. =
i |
1
[ ]
i |
1=
[
1|
L=l

Bonded Cabinet Y
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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iTRAK Power Supply Configuration Example

In this example, AC input power is fed to the DC-bus (converter) power supply. Two iTRAK
power supplies support up to 36 iTRAK motor modules, depending on cable lengths and iTRAK
motor-module power consumption.

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 & - Typical iTRAK Power Supply Installation
E T

Bulletin 2198
Shunt Module

(optional component)

o

Kinetix 5700 iTRAK System
(top view)

Shared DC-bus Power

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

1606-XLxxx e
24V DC Control, Digital Inputs, o o o o || isoptional
and iTRAK Motor Module Control Power L
(customer-supplied) RS o
o
DC-bus iTRAK iTRAK
) “I Power Supply Power Supply Power Supply
AC Input Power — =1 1 | Shared-bus connection system for
. = = :I,,:I-B DC-bus and 24V DC control power.
Kinetix 5700 iTRAK System === T s |
(front view)
]
00oo [n[e]e]e] 0000
Converter Digital Inputs I . [
- \ iTRAK Power Supply
i - Digital Inputs
Three-phase Magnetic Contactor (M1) B H - ’ P
Input Power Control String ~18 | [
Line Disconnect I I I o
Device
Circuit
Protection D D D )
. [ ]| 2198-DBRxx-F
Magnetic (M1) AC Line Filter ﬁ\
Contactor (can be required for
(O C_J
o TR
==/l 10: = =
2198T-CHBFLS8
Motor Power iTRAK Motor Modules
Cables
Bonded Cabinet
oncec Lavine iTRAK Motor Modules

Ground Bus

g

If total control power current exceeds 16 A, a second input connector (catalog number 2198T-W25K-P-IN) can be added to the

leftmost iTRAK power supply.
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Regenerative Bus Supply
Input Power Configurations

The 2198-RPxxx regenerative bus supply (24...140 kW) provides full-line motoring and
regenerative power to and from the Kinetix 5700 drive system. In addition, you can extend the
DC-bus voltage to additional inverter clusters via accessory modules.

Typical Regenerative Bus Configuration Examples

In this example, the inverter modules are mounted to the right of the regenerative bus supply.
One single-axis (inverter) module and three dual-axis (inverter) modules support seven axes of
motion. Other features include:

Digital inputs are wired to sensors and the control circuitry at the 10D connectors.

The contactor enable relay protects the regenerative bus supply in the event of
shutdown fault conditions.

The DC-bus conditioner module is required when the combined motor cable length
exceeds 400 m (1312 ft). See Accessory Module Selection on page 50 for more
information on accessory module requirements.

Figure 5 - Typical Shared DC-bus Installation (mounted left to right)

D I Kinetix 5700 Servo Drive System
Active Shunt (optional component :Eﬂ > (top view)
See External Active-shunt Connections =
on page 149 for more information
Shared DC-bus Power
[ T : ¥ Shared 24V Control Power
1606-XLxxx = m ‘ (24V shared-bus connection system is optional)
24V DC Control, Digital Inputs, and

Motor Brake Power (customer-supplied)

e
1

AC Input Power LU

Regenerative Bus Supply

L =
) 03 08 03 ad

Single-axis

Inverter Dual-axis Inverters

U]

g 3 = Shared-bus connection system for DC-bus and
Kinetix 5700 Servo Drive System {—m gl i el ) 947 0C control power.
(front view) = =2 w2 | = | =3 1| =
(| -
iqi = | (e Inverter Digital Inputs
Converter Digital Inputs __| E E | | g p
Magnetic Contactor (M1) Control String 3 7 ‘
324...506V AC Eﬂ@[ }@J@[ 5 DC-bus Condit
Three-phase Input Power CERCER us Londitioner
T I = Module
Line Disconnect I ) =l &
Device |
)
Circuit
Protection .
Magnetic (M1) 2198-DBRxx-F '
Contactor AC Line Filter [000] Bonded Cabinet
(required for CE and UK) Ground Bus
o5 1 it lea—
E ]

o

d

22

(1)

The regenerative bus supply can be left or right of the inverters. Further, we recommend that the highest inverter power
ratings are positioned closest to the regenerative bus supply and in decreasing order leading away from the regenerative
bus supply.

In this example, the 2198-RP312 regenerative bus supply is mounted on the far right and
followed by the 2198-S312-ERSx single-axis inverter, and two 2198-D020-ERSx dual-axis
inverters.

The 2198-BARCON-440DC200 DC-bus link extends the DC-bus from the regenerative bus
supply to the single-axis inverter.

The 2198-BARCON-220DC200 DC-bus link extends the DC-bus from the single-axis
inverter to the dual-axis inverter.
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 The regenerative bus supply has 24V DC wired to the connector plug

«  The 2198-xxxx-P-T bus-bar connector extends 24V control power from the input wire
connector to the dual-axis and single-axis inverters.

«  The DC-bus conditioner module is required when the combined motor cable length
exceeds 400 m (1312 ft). See Accessory Module Selection on page 50 for more
information on accessory module requirements.

Figure 6 - Typical Shared DC-bus Installation (mounted right to left)
I o @ e @ o U Kinetix 5700 Servo Drive

\(@{ ° 0 System (top view)

Shared DC-bus Power

/_:w E z Z = Shared 24V Control Power 24V DC Control Power
:@ [ﬂl o { Connector Plug
D s
[y I T = [T |
24V DC COJ]ES)BIF)’(OL;);); Puak-ass nverters| — Singl-axis verter | Regenerative Bus Supply ! I
o 8| =2 =t =2 I =
— ] (.

AC Input Power

oooo ||| oooo oooo

om=m| {Bl ¢ Magnetic Contactor (M1)

DC-bus Conditioner :
Module Control String
% 324...506V AC
° ° Three-phase
w v o on Input Power
22 [ 21mnv’ (4 AWG-250 kemil) | Dl‘mml“‘/ﬂﬁ'mkm“? ()
Kinetix 5700 Servo Drive System S ° ° St ) I I I ine D
(front view) |© || Q@ ) ine Disconnect
T 8 f [ Device
Bonded Cabinet 2198-DBRxx-F o
Ground Bus E AC Line Filter D D D [F:‘Iriunt'
1321-3Rxx-x (required for CE and UK) rotection
Line Reactor . S . _ _J
(recommended) H i )
Magnetic (M1)
Contactor

(1) The regenerative bus supply can be left or right of the inverters. Further, we recommend that the highest inverter power
ratings are positioned closest to the regenerative bus supply and in decreasing order leading away from the regenerative

bus supply.

In this example, three-phase input power feeds two 2198-RPxxx regenerative power supplies
and one 2198-Pxxx DC-bus power supply.

IMPORTANT  We recommend that Bulletin 1321 line reactors be used in any system
with multiple regenerative bus supplies sharing the same AC input-

power source.

Bulletin 1321 line reactors are used in the regenerative power supply input power circuits to
help do the following:
« Reduce circulating currents between different systems
« Prevent all power supplies on the same input power source from nuisance thermal
overload faults
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Kinetix 5700 Servo Drive Systems =
(front view)

Figure 7 - Input Power to Multiple Kinetix 5700 Drive Systems

Dual-axis
Regenerative Bus Supply  Inverte

°[1

r

=

Magnetic Contactor (M1) 3=
Control String

Additional
Inverters

-
Hl
|

Dual-axis
Regenerative Bus Supply  Inverter

DC-bus
Power  Dual-axis
Supply  Inverter

Additional
Inverters

M1 Control 3

String

324...508V AC
Three-phase
Input Power T o
I I 2198-DBRxx-F
ine Di I oui AC Line Filter
e e oot (required for CE
evice otectio and UK)
Circuit [T — %
ircui — ||
Protection D D D — L]
1
1
—1
1 — %
1 u |
—1 -
Magnetic (M1) Bulletin 1321
Contactors Line Reactors

24

Bonded Cabinet 55

Ground Bus

i

»

Additional
Inverters

IMPORTANT

The regenerative bus supply is not compatible with the iTRAK power

supply.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024



Chapter 1 Start

Kinetix 5700 Drive System
Cluster 1(front view)

ATTENTION: Circuit protection can be
added after the power supply cluster to
help protect converters and inverters
from damage in the event of a DC-bus
cable short-circuit.

324..506V AC
Three-phase Input Power

I I I Line Disconnect

Device R
Circuit % Kinetix 5700 Extended Drive System
Protection Cluster 2 (front view)
| Dual-axis Inverters |
Magnetic (M1) 2198-DBRx-F Bulletin 1321 ! ;
Contactor AC Line Filter Line Reactor EERT e i =

(required for CE and UK)  (recommended) ] L

Extended Regenerative Bus Configuration Example

In this example, two drive clusters in the same cabinet are connected by the same 458...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
parallel accessory modules are needed when the DC-bus system current exceeds 104 A.

«  The DC-bus conditioner module is required when the combined motor cable length
exceeds 400 m (1312 ft). See Accessory Module Selection on page 50 for more
information on accessory module requirements.

Figure 8 - Extended DC-bus Installation
Single-axis

Regenerative Bus Supply Inverter Eual—axis Inverterq

[¢) §) — -

[ J°]

@ Shared DC-bus and 24V DC
R ! Control Power

-

[a/n ulu]

|
L1

2198-CAPMOD-DCBUS-10
Extension Module

Magnetic Contactor ;@ =L @

(M1) Control String

oooo || [oooo e

il | 2198-CAPMOD-2240
Capacitor Module

~[[H

FiEl=

| &=} Combined motor DC-bus Extension
cable lengths equal

° T Y 300 migsufr).

2198-DCBUSCOND-RP312

s| DC-bus Conditioner Module

Bonded Cabinet
Ground Bus

(o)) o)) (=D C o
s
Combined motor (=) t 2198-CAPMOD-2240

cable lengths equal

iy Capacitor Module
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8720MC-RPS Power Supply In this example, three-phase AC input power is fed to the Bulletin 8720MC regenerative power
: : supply. The 8720MC-RPS DC-bus voltage supplies the Kinetix 5700 DC-bus via the capacitor
Input Power Configuration ~ ~"'

«  The 8720MC-RPS065 provides 65 A of DC-bus current. The 2198-CAPMOD-2240 capacitor
module and 2198-DCBUSCOND-RP312 DC-bus conditioner are required to reduce voltage
stress on the system components.

«  If the 8720MC-RPS190 is used, the capacitor module and DC-bus conditioner module
provide up to 208 A of DC input current. DC-bus full-regeneration is possible with this
configuration.

»  The DC-bus conditioner module is required when the combined motor cable length
exceeds 400 m (1312 ft). See Accessory Module Selection on page 50 for more
information on accessory module requirements.

IMPORTANT  The 8720MC-RPS power supply is not compatible with the iTRAK power
supply.

Figure 9 - 8720MC-RPS Power Supply Installations
324..506V AC
Three-phase Input Power

Circuit
Protection

8720MC-RFI80 |

AC Line Filter [So9] Bonded Cahinet
(required for CE and UK) Ground Bus Kinetix 5700 Servo Drive System
— (top view)
% : 8720MC-HF-B2 | |
Harmonic Filter | Shared DC-bus Power Input
Magnetic
(M1) cgmacmr | — Shared 24V Control Power Input
8720MC-VA-B | (24V shared-bus connection
Varistor : :
8720MC-LRxx | system is optional)
Line Reactor | boh 0 [UA R
-Dus
Conditioner Capacitor Single-axis -
— — — | Module  Module Inverter Dual-axis Inverters
o g =S =P e == S=== Bulletin 2198 shared-bus connection

= T g ) system for DC-bus and 24V DC
J control power.

[s/s us] 0000 [an]als] 0000

Kinetix 5700 Servo Drive System
(front view)

J— —

8720MC-RPS065-BM-HV2
Regenerative Power Supply

1606-XLixx o e T A= = e
24V DC Control, Digital Inputs, |
and Motor Brake Power (customer-supplied)
P O

AC Input Power
(1) This M1 contactor is controlled by the 8720MC regenerative power supply.
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Motor and Auxiliary

Feedback Configurations

2198-Dxxx-ERSx

or 2198-Sxxx-ERSx Inverters
(2198-Dxxx-ERSx dual-axis
inverter is shown)

2198-K57CK-D15M Universal Connector Kit

Accepts multiple encoder feedback types:

Ooonl®

Feedback connections are made at the 2-pin motor feedback (MF) connector and the 15-pin
universal feedback (UFB) connector. These examples illustrate how you can use the Bulletin
2198 connector kits for making these connections. To see motor power and brake
connections, refer to Chapter 5 on page 103.

Figure 10 - Feedback Configuration Example

15-pin Universal Feedback .
(UFB) Connectors 2090-CSxM1DG Single Motor Cables
1 % =]
2-pin Motor Feedback 2090-CSxM1DE Single Motor Cables
(MF) Connectors ‘ . =k
[ 2198-KITCON-DSL Connector Kit
Accepts Hiperface DSL motor feedback from VPC-Bxxxxx-Q, Kinetix VPAR

Kinetix VPL, VPF, VPH, V/PS rotary motors, and Electric Cylinders

Kinetix VPL, VPF, VPH, VPS,
and VPC (-Q) Rotary Motors

Hiperface high-resolution absolute multi-turn and single-turn encoders (VPL-Bxxxx motor is shown)

— Kinetix VPC (-S and -B3004x-M) rotary motors

— Kinetix MPL (-S/M or -E/V), MPM, MPF, MPS rotary motors
— Kinetix HPK asynchronous rotary motors

- Kinetix MMA asynchronous rotary motors

—Kinetix MPAS (ballscrew), MPMA, VPAR, MPAR, MPAI linear actuators

— Kinetix LDAT (-xDx) linear thrusters
Sin/Cos or Digital AqB incremental encoder
Sin/Cos or Digital AqB with UVW incremental encoders

— Kinetix MPL (-H) — Kinetix LDAT (-xBx) linear thrusters

— Kinetix MPAS (linear stage) — Kinetix LDClinear motors

- Kinetix MMA asynchronous rotary motor

EnDat high-resolution absolute encoders

- Kinetix VPC (-Y) rotary motors

— Kinetix RDB motors - Kinetix MMA asynchronous rotary motors
Feedback-only, master feedback, or load feedback

(absolute single-turn and multi-turn Hiperface)

Feedback-only, master feedback, or load feedback (incremental)

Kinetix VPC (-S, -Y, and -B3004x-M) |
Rotary Motors

Kinetix MPL, MPM, MPF, MPS
s Rotary Motors
(MPL-Bxxxx motor is shown)

. [—
2198-H2DCK Converter Kit

Kinetix RDB

Kinetix LDC Linear

Converts 15-pin Hiperface feedback into 2-pin DSL feedback for:
+ Kinetix VPC (-S and -B3004x-M) rotary motors
Kinetix MPL, MPM, MPF, MPS rotary motors and Kinetix MPAS, MPMA, MPAR, MPAI linear actuators
Kinetix HPK and Kinetix MMA asynchronous rotary motors
Kinetix LDAT linear thrusters and Kinetix LDC linear motors
Feedback-only, master feedback, or load feedback (absolute single-turn and multi-turn Hiperface)

Kinetix LDAT Linear Thrusters ‘ S e e el

Motors

Direct Drive Rotary Motors

Kinetix HPK or Kinetix MMA
Asynchronous Rotary Motors
(closed-loop control)

Kinetix MPAS
Integrated Linear Stages % = ]
Kinetix MPAI

I Heavy-duty Electric Cylinders
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Typical Communication
Configurations

NOTE: See Kinetix 5700, 5500,
5300, and 5100 Servo Drives

The Kinetix 5700 drives support any Ethernet topology including linear, ring, and star by using
ControlLogix, GuardLogix, or CompactLogix controllers.

These examples feature the ControlLogix 5570 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 Kinetix 5700 servo drives.

Refer to ControlLogix Communication Module Specifications Technical Data, publication 1756-
1D003, for more information on ControlLogix 1756-EN2T, 1756-EN2TR, and 1756-EN3TR
communication modules.

A These example configurations use the 2198-Pxxx DC-bus power supply.
\¥ However, 2198-RPxxx regenerative bus supply can be used instead.
Linear Topology

In this example, all devices are connected by using linear topology. The Kinetix 5700 drive
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 11 - Kinetix 5700 Linear Communication Installation
ControlLogix Controller Programming Network

===

Studio 5000 Logix Designer
Application

M
Il

1l

ControlLogix 5570 Controller
with Bulletin 1756 EtherNet/IP Module

Kinetix 5700 Servo Drive System

Specifications, publication ﬁ o == === === =ise =
KNX-TDOO3 for drive cables == R (e R ey 1585J-MBCBJM-x
and specifications. 1685J-MBCBIM-x ] ™ Ethernet cables for drive-to-drive
Ethernet (shielded) Cable oo o000 oooo connections.
2198-ABOE ||s= @
Encoder Output Module

734-AENTR POINT 1/0™

28

/T

e |

"KL EtherNet/IP Adapter

m

PanelView™ 5510
Display Terminal

“ Line Scan e E %E.
Cameras = =

B

/T
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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 Bulletin 1783 ETAP
device). DLR is an ODVA standard. For more information, refer to the EtherNet/IP Embedded
Switch Technology Application Guide, publication ENET-APQQ5.

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

Figure 12 - Kinetix 5700 Ring Communication Installation

ControlLogix Controller Programming Network

ControlLogix 5570 Controller
with Bulletin 1756 EtherNet/IP Module Studio 5000 Logix Designer
=g Application

—

i

= g || PanelView 5510
1585J-M8CBJM-x Ethernet % Display Terminal
(shielded) Cable T783-ETAP ::Eﬁéé’ P

Module

/2| 1754-AENTR POINT I/0
2198-ABOE = EtherNet/IP Adapter

Encoder Output Module |f; |

Kinetix 5700 Servo Drive System

(=)

= &

0000 0000

1585J-M8CBJM-x
Ethernet cable for drive-to-drive
connections.

HT
ool | B | ol
JIN Y

NOTE: See Kinetix 5700, 5500, 5300, and

@=L 100 Servo Drives Specifications,
T T T publication KNX-TDOO3 for drive cables
| | © and specifications.
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Star Topology

In this example, the devices are connected by using star topology. Each device is connected
directly to the switch.

Kinetix 5700 drive modules have dual ports, so linear topology is maintained from one module
to another, but the Kinetix 5700 system and other devices operate independently. The loss of
one device does not impact the operation of other devices.

Figure 13 - Kinetix 5700 Star Communication Installation
ControlLogix Controller Programming Network

]
—— ControlLogix 5570 Controller Studio 5000 Logix Designer
with Bulletin 1756 EtherNet/IP Module Application

Kinetix 5700 Servo Drive System

L 0 R R S A
- I -e e ] [ =8
] ] (I
1585J-M8CBJM-x oooo [s/s/s's] oooo ||| oooo ||| oooo
Ethernet (shielded) Cable NOTE: See Kinetix 5700, s ‘ I n r
5500, 5300, and 5100 Servo i @ @ L
Drives Specifications, i . [
publication KNX-TDOO3 for @E[
drive cables and 5 - }@ﬂ@[
specifications. b R
[-]
2198-ABOE ||* | o\ =
Encoder Output Module E . . ~E
o 2
- 1585J-M8CBJM-x
ﬂﬂ” Ethernet cable for drive-to-drive

1783-BMS connections.
Stratix® 5700
Switch

i

Line Scan | \ ‘
Cameras \

/I Y

7197900¢

E g PanelView 5510
&\ Display Terminal
;I I = play

1734-AENTR POINT I/0

| EtherNet/IP Adapter
842E-CM Integrated 4%

Motion Encoder \(e

You can use the 842E-CM integrated motion encoder for applications requiring an external
encoder for gearing or camming to the Kinetix 5700 drive. By providing auxiliary feedback
directly through the EtherNet/IP network, the 842E-CM encoder mitigates the need for point-
to-point wiring while letting you use the encoder in a variety of network topologies. For more

information, see the 842E-CM Integrated Motion on EtherNet/IP Product Profile, publication
842ECM-PP0O1.
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Functional safety Kinetix 5700 servo drives are capable of safe torque-off (ST0) and safe stop 1(SS1) drive-based
Confiaurations safety functions via hardwired connections or integrated over the EtherNet/IP network. In
9 addition, safely limited speed (SLS) and other controller-based safety instructions are also

possible. These examples illustrate the functional safety configuration options.

A These example configurations use the 2198-Pxxx DC-bus power supply.
\ ¥ However, 2198-RPxxx regenerative bus supply can be used instead.

Hardwired Configuration

Kinetix 5700 servo drives use the safe torque-off (STO) connector for wiring external safety-
devices and cascading hardwired safety-connections from one drive to another.

Figure 14 - Safe Torque-off (hardwired) Configuration

Kinetix 5700 Servo Drive System
(top view)

J Studio 5000 Logix Designer
Any Logix 5000 Controller Application
(ControlLogix 5570 controller is shown)
Module Definition i : Safe Torque-off
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Integrated Safety Configurations

The GuardLogix or Compact GuardLogix safety controller issues the safe torque-off (STO) or
safe stop (SS1) command over the EtherNet/IP network and the Kinetix 5700 servo drive
executes the command.
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Studio 5000 Logix Designer
Application

Module Definition
Configured with
Motion and Safety
Connection

NOTE: See Kinetix 5700, 5500, 5300, and 5100 Servo Drives
Specifications, publication KNX-TD0O3 for drive cables and specifications.

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 15.

Figure 15 - Motion and Safety Configuration (single controller)
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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 15.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024


https://literature.rockwellautomation.com/idc/groups/literature/documents/td/knx-td003_-en-p.pdf

Chapter 1

Start

Any Logix 5000 Controller
(ControlLogix 5570 controller is shown)

Motion Program

Module Definition

Configured with
Motion Only
Connection

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

Safety Program

Module Definition

Configured with
Safety Only
Connection

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024

1783-BMS
Stratix 5700
Switch

1585J-M8CBJM-x
Ethernet (shielded) Cable

B 1734-AENTR
POINT Guard 1/0

Safety
Device

Studio 5000 Logix Designer

Kinetix 5700 Servo Drive System

(top view)

EtherNet/IP Adapter

1606-XLxxx

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

Kinetix 5700 Servo Drive System

(front view)

9 59

AC Input Power .

NOTE: See Kinetix 5700, 5500, 5300, and 5100
Servo Drives Specifications, publication KNX-
TD003 for drive cables and specifications.

Digital Inputs to Sensors and Control String
'

s aln]

Kinetix VP I
Servo Motors E

Safe Stop and Safe Monitor Configurations

Kinetix 5700 servo drives 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

GuardLogix 5580 or Compact GuardLogix 5380 controllers must be used.

For more information, see the Integrated Functional Safety Support

table on page 15.

In this example, the SS1 stopping function is used in a motion and safety controller-based

configuration with dual-feedback monitoring.
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Figure 17 - Safe Motion-monitoring Configuration
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DSL feedback connector kit with primary
feedback from the motor is hidden behind the
universal feedback connector kit with
secondary feedback from the external encoder.

Diagnostic Code

Qe

Controller-based Instruction Example

Catalog Number

Secondary Feedback
Bulletin 842HR SIN/COS Encoder for
Dual Feedback Monitoring

Applications

Position feedback is sent

separately to the drive for
safety and for motion control.

Secondary Feedback to UFB Connector

Primary Feedback to MF Connector

Primary Feedback

« Kinetix VPL,VPF,VPH) servo motors with

-W or -0 encoders
« Kinetix VPC servo motors
with -0 encoders

« Kinetix VPAR electric cylinders with

-Wor -0 encoders

Kinetix 5700 drive module catalog numbers and performance descriptions.

Explanation
Table 4 - Kinetix 5700 Drive Module Catalog Numbers
- . Continuous Output |Module Continuous Output Power Output Current
Kinetix 5700 D .
“:I:;u::s rive Cat. No. Current to Bus Width 1940y Input 480V Input Continuous Peak
Apc rms mm{(in.) | kw kW A 0-pk A 0-pk
2198-P031 10.5 35 7
DC-bus Power Supply | 2198-po70 255 B g% 17
(195...528V AC rms, 21981 153 EE 5 — —
three-phase input - - -
ree-phase nput power) | e oot 69.2 B5(335) 1930 6
. iive () 2198-RP088 35.3 165(6.49) |- 24
egenerative
roer il 2198-RP200 1000 275(1083) |- 67 B B
324..506V AC rms, 2198-RP263 176.4 - 19
three-phase input power) [oe2om 2070 440(17.32) - 0

34
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Table 4 - Kinetix 5700 Drive Module Catalog Numbers
- . Continuous Output |Module Continuous Output Power Output Current
Kinetix 5700 D 0
Hodulss ¢ Cat. No. CurrenttoBus | Width 240y Input 480V Input Continuous Peak
Apc rms mm(in.) |kw kW A 0-pk A 0-pk
7198-S086-ERS3
2198-S130-ERS3 85(335) |49 297 60.8 1216
7198-S086-ERS4 : 225 449 919 183.8
2198-S130-ERS4
Single-axis Inverters | 200 SIo0 £k 100(394) |30 60.1 1202 262
2198-5263-ERS3
7198-S312-ERS3 220 (8.66) |59 90 7121 379
2198-5263-ERS4 000 1560 m? N5 441.2
7198-S312-ERS4 B
2198-D006-ERS3
2198-D012-ERS3
2198-D020-ERS3 09 17 35 8.8
2198-D032-ERS3 55017 |V 34 70 176
) 2198-D00B-ERS4 : 28 55 13 28.2
Dual-axis Inverters 2198-D012-ERS4 45 8.9 18.3 459
2198-D020-ERS4
2198-D032-ERS4
2198-D057-ERS3
2198-D0RT-ERSE 85(3.35) |80 159 325 813
iTRAK Power Supply 2198T-W25K-ER 100(394) [ - 2125 2125
QuickStick HT 5700 Motor Ut -~ -
Controller MMI-HT-C2198-D032 B5(217) |45 8.9 13 20A

(1) Applies when DC-bus voltage regulation is enabled. If DC-bus voltage regulation is not enabled, the input voltage range is 324....528V AC. For more information on these two modes of
operation, see DC-bus Voltage Requlation on page 37.

Table 5 - Accessory Module Catalog Numbers

Module
Accessory Modules " Cat. No. Width System Current (2) Rated Voltage Capacitance
mm (in.)
Capacitor Module 2198-CAPMOD-2240 2240 pF
Extension Module 2198-CAPMOD-DCBUS-10 55(217)  [104A 276...747V DC, nom .
DC-bus Conditioner Module  {2198-DCBUSCOND-RP312

(1) Combination of any two accessory modules increases system current up to 208 A. However, modules must be mounted side-by-side and joined by two flexible bus-bars.
(2) 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.

Table 6 - Shared-bus Connector Kit Catalog Numbers

Shared-bus Connector Kits
Cat. No.

Drive Module
Cat. No.

Application

Description

2198-TCON-24vDCIN36 )

2198-P031, 2188-P070, 2198-P141, 2198-P208
2198-CAPMOD-2240

2198-RP088, 2198-RP200, 2198-DCBUSCOND-RP312

21987-W25K-P-IN (2}

2198T-W25K-ER, 2198-RP263, 2198-RP312,
2198-3263-ERSx, 2198-3312-ERSx

24V DC input power to control bus

24V DC input wiring connector

2198-H040-P-T

2198-D006-ERSx, 2198-D012-ERSx
2198-D020-ERSx, 2198-D032-ERSx

2198-CAPMOD-2240, 2198-DCBUSCOND-RP312

Control power sharing

Control power T-connector with bus bars, 55 mm

2198-H070-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-ERSx

2198T-W25K-P-T

2198T-W25K-ER

Control power sharing

Control power T-connector with bus bars, 100 mm

2198-8312-P-T

2198-5263-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 drive module amp ratings and connector wire size information, see Contral Power on page 95, and CP Cannector Plug Wiring Specifications table on page 119, respectively.
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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 requlations apply.

method of grounding the AC line filter and drive module must match. Failure

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

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

page 104.

For more information on electrical noise reduction, refer to the System Design for Control of
Electrical Noise Reference Manual, publication GMC-RMOQ1.

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 (1.97
in.) minimum clearance between the 2198-Pxxx DC-bus power supply or 2198-RPxxx
regenerative bus supply. Minimize the cable length as much as possible.

Bond DC-bus power supplies, regenerative bus supplies, inverter modules, capacitor

modules, and line filter grounding screws by using a braided ground strap as shown in

Figure 83 on page T13.

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 (194
F) minimum rating.

When using the 2198-RP088 regenerative power supply above 40 °C (104 °F) with

stranded input power wiring, conductors must be single-core 6 mm? stranded copper

with 90 °C (194 °F) 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-P070, 2198-P141, and 2198-P208, DC-bus power supplies and
2198-RPxxx regenerative bus supplies when paired with 2198-DBRxx-F line filters.

- 400 m (1312 ft) for 2198-Pxxx DC-bus power supplies when paired with 2198-DBxx-F
line filters.

- 400 m (1312 ft) for 2198-P031 DC-bus power supplies when paired with 2198-DBxx-F or
2198-DBRxx-F line filters.

Drive-to-motor feedback cables must not exceed 90 m (295 ft), depending on system
components.

Motor cable length for the iTRAK power supply to iTRAK motor modules must be at least
3'm (9.8 ft), not to exceed 30 m (98.4 ft).

Use Kinetix 2198T power cables with iTRAK systems.

Install the Kinetix 5700 system inside an approved enclosure. Run input power wiring in
conduit (grounded to the enclosure) outside of the enclosure. Separate signal and
power cables.

Segregate input power wiring from control wiring and motor cables.

Refer to Appendix A on page 283 for input power wiring and drive and motor interconnect
diagrams.
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Chapter 2

System Design Guidelines

Plan the Kinetix 5700 Drive System Installation

This chapter describes system installation guidelines used in preparation for mounting your
Kinetix® 5700 drive system components.

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

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
https://www.rockwellautomation.com/global/support/selection.page.

System Mounting Requirements

»  To comply with UL, CE, and UK requirements, the Kinetix 5700 drive system must be
mounted in a grounded conductive enclosure offering protection as defined in standard
IEC 60529 to IP20 such that they are not accessible to an operator or unskilled person.

To maintain the functional safety rating of the Kinetix 5700 drive system, this enclosure
must be appropriate for the environmental conditions of the industrial location and
provide a protection class of IP54 or higher.

« The panel you install inside the enclosure for mounting your system components must
be on a flat, rigid, vertical surface that won't be subjected to shock, vibration, moisture,
oil mist, dust, or corrosive vapors in accordance with pollution degree 2 (EN 61800-5-1)
because the product is rated to protection class IP20 (EN 60529).

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

«  Use high-frequency (HF) bonding techniques 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.

Bond the Kinetix 5700 system power supply, inverter modules, iTRAK® power supply,
accessory modules, and line filter grounding screws by using a braided ground strap as
shown in Figure 83 on page 113.

Refer to the System Design for Control of Electrical Noise Reference Manual, publication GMC-
RMO0OT, to better understand the concept of electrical noise reduction.

DC-bus Voltage Regulation

The 2198-Pxxx DC-bus power supply does not reqgulate DC-bus voltage. As a result, the DC-bus
power supply always has DC-bus voltage regulation disabled. The 2198-RPxxx regenerative bus
supply can be configured to provide active DC-bus voltage requlation or passive AC
rectification like the 2198-Pxxx DC-bus (converter) power supply.

IMPORTANT  Active or passive DC-bus voltage regulation must be determined during
system configuration in the Studio 5000 Logix Designer® application.
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IMPORTANT  Regeneration back to the AC source is only possible when the DC-bus
voltage regulation is enabled.

Converter Startup Method

The Converter Startup Method (Axis Properties>General category) specifies the method to be
used to initiate transition of the regenerative converter axis from the STOPPED state to the
STARTING state.

all inverter ground jumpers are removed before enabling DC-bus voltage

ATTENTION: To help prevent permanent inverter damage, make sure that
A regulation.

Set the Converter Startup Method to one of these two settings:

« Automatic (default): After applying AC, the converter automatically transitions to the
RUNNING state with active DC-bus voltage requlation loops operational

» Enable Request: After applying AC, the converter stays in the STOPPED state and
performs passive AC rectification. Once it receives an Enable Request from the
controller, the converter transitions to the RUNNING state with active DC-bus voltage
control loops operational

In Enable Request mode, you must issue an MSO instruction (after AC is applied and
CIP_Axis_State = STOPPED) to enable voltage regulation on the regenerative bus supply and an
MSF instruction to disable voltage regulation.

Bus Voltage Loop Parameters

The regenerative bus supply uses an active control loop to maintain the DC bus voltage at a
specified level (or reference) and has two settings for the Bus Voltage Reference Source (Axis
Properties>Bus Voltage Loop category>

Parameters):

« Automatic (default) setting: The converter optimizes the BusVoltageReference for the
best converter performance

« Manual setting: You configure the desired BusVoltageSetPoint value for the
BusVoltageReference signal

In Manual mode, the BusVoltageSetPoint must be greater than 5% of the peak input AC voltage
(or it is clamped automatically) with a maximum of 747V DC.

Bus Voltage Set Point (V) > ACInput Voltage (Vgys) * V2105

Boost voltage is the difference between the rectified AC voltage and the BusVoltageSetPoint.
Boost Voltage = Bus Voltage Set Point (Vc) — ACInput Voltage (Vgys) * V2

IMPORTANT  Setting a manual fixed DC-bus voltage sets peak motor output power
performance regardless of the variance of the input AC rms. Higher
boost voltage increases Total Harmonic Distortion (THD), reduces
efficiency, and increases acoustic noise, but this is normal and
expected. For example, optimal operation is best achieved for 460V AC
motors when the input AC rms is also at 460V AC nominal, Automatic
mode is selected, and the DC-bus voltage regulates at approximately
683V DC.

Refer to Configure Regenerative Bus Supply Axis Properties on page 189 for more information.
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AC Line Filter Selection

An AC line filter is required to meet CE and UK requirements. Install an AC line filter for input
power with 50 mm (1.97 in.) minimum clearance between the

2198-Pxxx DC-bus power supply or 2198-RPxxx regenerative bus supply. Minimize the cable
length as much as possible.

IMPORTANT  AC line filters are recommended only with grounded WYE power
configurations. For facility power configuration examples, see Input
Power Configurations for Kinetix 5700 Power Supplies on page 103.

Table 7 - AC Line Filter Selection

DC-bus Power Supply AC Line Filter V(2 (3) Regenerative Bus Supply AC Line Filter(" (2) (4)
Cat. No. Cat. No. Cat. No. Cat. No.

« 2198-DBR20-F or
2198-P031 . 2198-DB20-F 2198-RP088 2198-DBR40-F

« 2198-DBR40-F or
2198-P070 . 7198-DB42-F 2198-RP200 2198-DBRI0-F
2198-P141 « 2198-DBRIO-F or 2198-RP263
2198-P208 -« 2198-DB80-F 2198-RP312 2198-DBR200-F
2198-P208 (2 in parallel) « 2198-DBR200-F or
2198-P208 (3 in parallel) « 2198-DB290-F

(1) (The us;e of 2198-DBRxx-F line filters provide a maximum motor-power cable length of up to 1200 m (3937 ft). Maximum motor-power cable length with 2198-DBxx-F line filters is 400 m
1312 t).
Maximum motor-power cable length for 2198-P031 DC-bus power supplies when paired with 2198-DBxx-F or 2198-DBRxx-F line filters is with 400 m (1312 ft).

(2) See Chapter 5 on page 103 for more information on maximum cable lengths and how the use of 2198-DBRxx-F line filters affect ground screw/jumper settings. See Kinetix 5700, 5500, 5300,
and 5100 Servo Drives Specifications Technical Data, publication KNX-TD0Q3, for AC line filter specifications.

(3) When using 2198-DBRxx-F line filters with DC-bus power supplies, remove all inverter ground jumpers to reduce overall system leakage current.

(4)  When using 2198-DBRxx-F line filters with regenerative bus supplies, remove all inverter ground jumpers to prevent permanent damage to the inverters.

IMPORTANT  Use 2198-DBxx-F line filters only as field replacements in existing installations that use DC-bus power supplies and
have inverter ground jumpers installed. Select 2198-DBRxx-F line filters for all new systems and remove inverter ground
jumpers. 2198-DBRxx-F line filters can also be used to replace existing 2198-DBxx-F line filters, but you must remove
the inverter ground jumpers.

AC Line Impedance Considerations

DC-bus power supplies do not require an isolation transformer for three-phase input power.
Regenerative bus supplies also do not require an isolation transformer for three-phase input
power unless they are connected to corner-grounded or ungrounded facility power. See Input.
Power Configurations for Kinetix 5700 Power Supplies on page 103 for example configurations.

IMPORTANT  These recommendations are advisory and do not address all situations.
Site-specific conditions must be considered for proper installation.

A transformer can be required to match the voltage requirements of the power supply to the
available service. For the AC input voltage requirements, refer to the Kinetix 5700 power
specifications in the Kinetix 5700, 5500, 5300, and 5100 Servo Drives Specifications Technical
Data, publication KNX-TD0OS3.

IMPORTANT  When using an autotransformer, make sure that the phase to neutral or
ground voltage does not exceed the input voltage ratings of the power

supply.
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Use a safety factor of 1.5 for three-phase power (where safety factor is used to compensate
for transformer, drive modules, motor losses, and to account for utilization in the intermittent
operating area of the torque speed curve).

EXAMPLE Sizing a transformer to the voltage requirements of this power supply:
2198-P141: 31kW x 1.5 = 46.5 kVA transformer.

In the following use cases, an additional transformer or line reactor is required due to faults or
potential damage associated with AC line disturbances:

« Installation site has switched power-factor correction capacitors.
« Installation site has lightning strikes or voltage spikes in excess of 6000V peak.
« Installation site has power interruptions or voltage dips in excess of 200V AC.

The transformer kVA is more than 10 times larger than the drive kVA, or the percent
source impedance relative to each converter is less than 0.5%.

In the following use cases, a line reactor is required due to faults associated with sharing AC
line-input on multiple converters:

» Repetitive AC input line-voltage notching is present. For example, if silicon controlled
rectifier drive is connected to the same AC input-power source.

- Indrive systems that include the regenerative bus supply, repetitive AC line voltage
notching can cause the integrated AC line filter to overheat and result in FLT S18
converter overtemperature fault.

«  Powering multiple (two or more) regenerative bus supplies from the same AC input-
power source.

- Switching ripple from each regenerative bus supply can interfere with other
regenerative bus supplies on the same AC input power source.

«  Powering 2198-Pxxx DC-bus power supply and 2198-RPxxx regenerative bus supply from
the same AC input-power source.

- Switching ripple from the regenerative bus supply can impact the temperature of
DC-bus capacitors in the DC-bus power supply. In this use case, a line reactor is
required in the AC input-power string leading to the regenerative bus supply.

- Line reactor in the AC input-power string is not required for the DC-bus power supply
in this use case, but is recommended for the prevention of issues caused by other
use cases.

»  Powering two or three 2198-P208 DC-bus power supplies from the same AC input-power
source that share the same DC-bus.

- Inthis use case, a line reactor is required for each 2198-P208 DC-bus power supply
to make sure that they share current more evenly.

Use these equations to calculate the impedance of the DC-bus power supply, regenerative bus
supply, or transformer to check the percent source-impedance relative to the power supply to
make sure it is not less than 0.5%. An additional transformer or line reactor is required in this
use case.

EXAMPLE: DC-bus Power Supply or Regenerative Bus Supply Impedance (in ohms)

line-line

Z =
drive /\/_3.1

input-rating
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EXAMPLE: Transformer Impedance (in ohms)

lineline o 04 ImpcdanCC

/ = neine
xfmr ,\/EOI

xfmr-rated

Or

(Vinetine)*
= e’ ¢ 9% Impedance
VA

xfmr

% impedance is the nameplate impedance of the transformer.

EXAMPLE: Transformer Impedance (in ohms)

lincline o 9 [mpedance

7 = ‘linclne
xfmr /\/3.1

xfmr-rated

% impedance is the nameplate impedance of the transformer.

EXAMPLE The DC-bus power supply or regenerative bus supply is rated 1Hp, 480V,

2.7 Ainput.
The supply transformer is rated 50,000 VA (50 kVA), 5% impedance.
z fine ine 480V 102.6 Oh
L= = = . ms
Bel L WBe27
(Vlinc»line )2 4802

xfmr

= —=" ¢ % Impedance =
A

¢ 0.05 =0.2304 Ohms
00

>

The percent (%) impedance has to be in per unit (5% becomes 0.05) for

the formula.
Z 0.2304

xfmr  — — — 0,
Stme 1026 0.00224 = 0.22%

drive

0.22% is less than 0.5%. Therefore, this transformer is too large for the
DC-bus power supply or regenerative bus supply. Consider adding either
a line reactor or isolation transformer.

Table 8 - Bulletin 1321 Line Reactor Selection

Kinetix 5700 Power Supply Number of Power Supplies Bulletin 1321 Line Reactor Status
Power Supply Cat. No. in a Bus Group Cat. No.
2198-P031 1 1321-3R12-B Recommended
2198-P070 1 1321-3R35-B Recommended
2198-P141 1 1321-3R55-B Recommended
DC-bus Power Supply ] Recommandad
2198-P208 2 1321-3R80-B Required
3 Required
2198-RP088 1 1321-3R35-A Recommended
Regenerative Bus Supply 2198-RP200 1 1321-3R100-A Recommended
2198-RP263 1 1321-3R160-B Recommended
2198-RP312 1 1321-3R200-A Recommended
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Table 9 - DC-bus Power Supply UL/CSA Circuit-protection Specifications

See Power Wiring Examples on page 285 for AC input-power interconnect diagrams. For

Bulletin 1321 line reactor specifications, see the 1321 Power Conditioning Products Technical
Data, publication 1321-TD0O1.

IMPORTANT

You can group multiple 2198-Pxxx DC-bus power supplies on one line
reactor if they do not share same DC bus. However, the line reactor
percent impedance must be large enough when evaluated for each
DC-bus power supply separately, not evaluated for all loads connected at

once.

Circuit Breaker and Fuse Selection

The Kinetix 5700 power supplies use internal solid-state motor short-circuit protection and,
when protected by suitable branch circuit protection, are rated for use on a circuit capable of
delivering up to 200,000 A (fuses) and 65,000 A (circuit breakers).

Refer to Power Wiring Examples, on page 285, for the wiring diagram.

A\

ATTENTION: Do not use circuit protection devices on the output of an AC
drive as an isolating disconnect switch or motor overload device. These
devices are designed to operate on sine wave voltage and the drive’s PWM

waveform does not allow it to operate properly. As a result, damage to the
device occurs.

DC-bus Power Supply
Cat. No.

Input Voltage
(three-phase) nom

Bussmann Fuses ("
Cat. No.

Miniature CB ()
Cat. No.

Motor Protection CB, (2)
Self Protected CMC
Cat. No.

Molded Case CB
Cat. No.

2198-P031

2198-P070

195...528V AC rms

2198-P141

2198-P208

LPJ-15SP (15A)

1489-M3D250

140M-D8E-C25
140MT-D9E-C25

1406-G6C3-C25

LPJ-40SP (40A) N/A 140M-F8E-C45 1406-G6C3-C50
LPJ-70SP (70A) N/A N/A 1406-66C3-C90
LPJ-100SP (100A) N/A N/A 1406-66C3-D12

(1) For applications requiring CSA certification, fuses (Bussmann catalog number 170M1760) must be added to the DC link between the two drive clusters when circuit breakers are used for
branch circuit protection. The DC bus fuses are not required when AC line fuses are used for branch circuit protection.
(2) These Bulletin 140M/MT Motor Protection Circuit Breakers, when used as self-protected (Type E) devices, and Bulletin 1489 circuit breakers can be used on only WYE power systems (480Y or

2TIV).

Table 10 - Regenerative Bus Supply UL/CSA Circuit-protection Specifications

Regenerative Bus Supply |Input Voltage " Bussmann Fuses (2 Mersen Fuses Miniature CB Molded Case CB

Cat. No. (three-phase) nom Cat. No. Cat. No. Cat. No. Cat. No.

2198-RP088 LPJ-45SP (45A) AJT45 (45A) - 140G6-G6C3-C60

2198-RP200 LPJ-125SP (125A) AJT125(125A) - 140G-J6F3-D15
324...506V AC

7198-RP263 ms LPJ-200P (200A) AJT200 (2004) - 1406-K6F3-D30

2198-RP312 LPJ-250SP (2504) AJT250 (250) - 140G-K6F3-D40

(1) Applies when DC-bus voltage regulation is enabled. If DC-bus voltage regulation is not enabled, then the input voltage range is 324....528V AC. For more information on these two modes of

operation, see DC-bus Voltage Requlation on page 37.

(2) For applications requiring CSA certification, fuses (Bussmann catalog number 170M1760) must be added to the DC link between the two drive clusters when circuit breakers are used for
branch circuit protection. The DC bus fuses are not required when AC line fuses are used for branch circuit protection.

Table 11 - DC-bus Power Supply IEC (non-UL/CSA) Circuit-protection Specifications

DC-bus Power Supply Drive Voltage DIN g6 Fuses Miniature CB Motor Protection CB | Molded Case CB
Cat. No. (three-phase) nom Amps, max Cat. No. Cat. No. Cat. No.
140M-D8E-C25

2198-P031 16 1489-M3D250 N/A 14OMT-DIE-C25 1406-66C3-C25
2198-P070 195...528V AC rms 40 N/A 1492-SPM3D400 140M-F8E-C45 1406-66C3-C50
2198-P141 75 N/A 1492-SPM3D630 140MG-H8E-CB0 1406-66C3-C90
2198-P208 10 N/A N/A 140MG-H8E-D10 1406-66C3-D12
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Table 12 - Regenerative Bus Supply IEC (non-UL/CSA) Circuit-protection Specifications
Regenerative Bus Supply Input Voltage (" DIN gG Fuses Miniature CB Motor Protection CB Molded Case CB
Cat. No. (three-phase) nom Amps, max Cat. No. Cat. No. Cat. No.
2198-RP088 50 1489-M3C600 1492-SPM3C630  [140MG-HBE-C60 1406-G6C3-C60
2198-RP200 125 - - 140MG-J8E-D15 1406-J6F3-D15
2198-RP263 924 S0V ACImS 50 - - - 1406-K6F3-D30
2198-RP312 250 - - - 1406-K6F3-D40

(1) Applies when DC-bus voltage regulation is enabled. If DC-bus voltage regulation is not enabled, then the input voltage range is 324....528V AC. For more information on these two modes of
operation, see DC-bus Voltage Requlation on page 37.

Refer to the Kinetix 5700, 5500, 5300, and 5100 Servo Drives Specifications Technical Data,
publication KNX-TD0QS, for additional power specifications for your 2198-Pxxx DC-bus power
supply and 2198-RPxxx regenerative bus supply.

24V Control Power Evaluation

The Kinetix 5700 drive system requires 24V DC input for its control circuitry. Due to the 24V
shared-bus connection system and the 24V current requirements of the Kinetix 5700 drives, a
thorough evaluation of control power is required prior to implementation. Consider the
following when sizing such a system:

«  Verify that the 24V DC power supply is capable of supplying the 24V current
requirements of your Kinetix 5700 drive system. See Calculate 24V DC Control Power
Current Demand on page 339 to determine the 24V current requirements. For systems
with a high 24V current demand, consider the following:

- Install separate 24V power supplies for each cluster or change the cluster
configuration to more evenly divide the 24V current demand.
- Install separate 24V power supplies for each Bulletin 2198 power supply and inverter.

«  Verify that the wiring being used is capable of supplying the Kinetix 5700 drive system
with a voltage within the 24V input-voltage range; 24V +10% (21.6...26.4V DC). Consider
the following:

- Mount the 24V power supply as close to the Kinetix 5700 drive system as possible to
minimize input voltage drop.

- Install larger gauge wire, up to & mmZ (12 AWG) and 6 mm? (10 AWG) for 24V control
power when using the CP connectors included with the module; or use the 24V

shared-bus connection system to lower the DC wire resistance with up to 10 mm? (6
AWG) and result in a lower voltage drop.

IMPORTANT  The 24V current demand, wire gauge, and wire length all impact the
voltage drop across the wiring being used. For an example, see 24V DC
Voltage Drop Calculation Example on page 339.
Contactor Selection

The AC three-phase contactor control string must be wired in series with the contactor-enable
relay at the CED connector. The contactor-enable relay (applies to 2198-Pxxx DC-bus power
supply and 2198-RPxxx regenerative bus supply) is rated at 24V DC (28V, max) and 1.0 A, max.

IMPORTANT  Applying more than 28V DC control voltage or more than 1.0 A control
current to the contactor can cause permanent damage to the DC-bus

power supply or regenerative bus supply.

Contactor with auxiliary contacts is strongly recommended when used with 2198-RPxxx
regenerative bus supply. Wire auxiliary contact to digital input #2 (default setting) to monitor
the three-phase input power. See Contactor Wiring Examples on page 300 for wiring
examples.
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personal injury or damage to the system, wire the contactor-enable relay

into your control string so that:

« three-phase power is removed and the power supply is protected under
various fault conditions.

« three-phase power is never applied to the Kinetix 5700 drive system before
control power is applied.

2 ATTENTION: Wiring the contactor-enable relay is required. To avoid

Table 13 - DC-bus Power Supply Contactor Specifications

DC-bus Power Supply Contactor (2 Intermediate Relay (%)
Cat. No. Cat. No. Cat. No.

2198-P031 100-C16EJ10 NA

2198-P070 100-C37EJ10

2198-P141 100-C72DJ10

2198-P208 100-C97DJ10 700-HB32224 (relay)
2198-P208 (2 in parallel) 100-E190KJ1 700-HN153 (socket)
2198-P208 (3 in parallel) 100-E305KJTI

(1) Auxiliary contact configuration 10 indicates there is TN.0. and 0 N.C. contacts. Other configurations are available.

(2) For contactors that are not Bulletin 100-E type, the integrated diode is required with the contactor coil. See Knowledgebase Technote: Surge Suppressars: for Relays, Contactors and
Starters for more information.

(3) These DC-bus power supplies require an additional intermediate relay used with the contactor.

Table 14 - Regenerative Bus Supply Contactor Specifications

Regenerative Bus Supply Contactor M2 Intermediate Relay
Cat. No. Cat. No. Cat. No.
2198-RP088 100-C43EJ10

2198-RP200 100-ET6KJTI NA

2198-RP263 100-E205KJT1

2198-RP312 100-E265KJM

(1) Auxiliary contact configuration 10 indicates there is 1N.0. and 0 N.C. contacts. Tl indicates there is TN.0. and 1N.C. contact. Other configurations are available.

(2) These contactor catalog numbers include a 24V DC coil. For contactors that are not Bulletin 100-E type, see Knowledgebase Technote: Surge Suppressors: for Relays, Contactors and
Starters for more information.

Passive Shunt Considerations

The 2198-Pxxx DC-bus power supplies all include an internal shunt that is wired to the shunt
resistor (RC) connector at the factory. Bulletin 2198-Rxxx external passive shunts are available
to provide additional shunt capacity for applications where the internal shunt capacity is
exceeded.

IMPORTANT  Keep the DC-bus power supply internal shunt wires connected unless
you have an external passive shunt to connect.

IMPORTANT  2198-RPxxx regenerative bus supplies do not support passive shunts.
The active shunt (RC) connector is used for making active shunt
connections.

Table 15 - DC-bus Power Supply Passive-shunt Options

sperse (1)

DC-bus Power sl'pply Internal Shunt Specifications External Shunt 'g:tdurllicompatlhlllty
Cat. No. B

0 w 2198-R127 2198-R031 2198-R014 2198-R004
2198-P031 - - X X

315 75
2198-P070 - - X X
2198-P141 X X X X

13.5 200
2198-P208 X X X X

(1) Shunt resistor selection is based on the needs of your actual hardware configuration.
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Catalog numbers 2198-R014, 2198-R031, and 2198-R127 are composed of resistor coils that are
housed inside an enclosure. Catalog number 2198-R004 is a shunt resistor without an

enclosure.

Figure 18 - External Passive Shunts

2198-R014, 2198-R031,

and 2198-R127
Shunt Modules

Table 16 - External Shunt Module Specifications

2198-R004
Shunt Resistor

Shunt Module Resistance Continuous Power Weight, approx
Cat. No. 0 w kg (Ib)
2198-R004 33 400 1.8(4.0)
2198-R014 9.4 1400 9.1(20)
2198-R031 33 3100 16.8(37)
2198-R127 13 12,700 22.2(49)

(1) This product presents a lift hazard. To avoid personal injury, use care when lifting the product.

How the Bulletin 2198-Rxxx shunts connect to the 2198-Pxxx DC-bus power supply is explained
in External Passive-shunt Connections on page 148 and illustrated with interconnect diagrams
in Passive Shunt Wiring Examples on page 301.

Active Shunt Considerations

External active shunts are required in the following use cases:

«  The 2198-RPxxx regenerative bus supply provides DC-bus power while
DC-bus regulation is not enabled.

« One permanent magnet motor runs above its bus overvoltage speed. See Field
Weakening Mode on page 391 for a description of this feature.

»  One permanent magnet motor drives a vertical load that could make the motor
accelerate above the bus overvoltage speed during a fault condition.

+ Any condition where total shared DC-bus regenerative power is greater than the 2198-
RPxxx regenerative bus supply capacity. For example, consider a peak-power stopping
condition.

«  The 2198-RPxxx regenerative bus supply is operating with DC-bus requlation enabled
and the regenerative bus supply loses three-phase AC input power, 24V DC input power,
or has a fault condition.

ATTENTION: To avoid damage to the Kinetix 5700 drive system, wire the
active shunt thermal switch to a digital input on the power supply and
configure the Shunt Thermal Switch OK function in the Logix Designer
application.

ATTENTION: DC-bus failure can cause damage to all drive modules in the
bus group, not just the inverter connected to the motor.
Active shunts are available from the Rockwell Automation Encompass™ partner Powerohm

Resistors, Inc. See https://www.hubbell.com/powerohm/en for more information on
Powerohm active shunts.

IMPORTANT  Powerohm Bulletin PKBxxx active shunt modules use built-in internal
brake resistors. Bulletin PWBxxx active shunt modules require

appropriately sized external brake resistors.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024 45


https://www.hubbell.com/powerohm/en
https://www.hubbell.com/powerohm/en

Chapter 2

Plan the Kinetix 5700 Drive System Installation

Table 17 - Compatible Active Shunt Specifications (internal brake resistor)

Powerohm Continuous |Resistance |Resistance |Continuous |Peak
Kinetix 5700 Power Supply Resistors L"opn':t Voltage, ;::;n\l-ol:?a o |Power (internal)  |(minimum) |Current Current

Cat. No. " 98 Tkw 0 0 Amps Amps
2198-Pxxx DC-bus power supply or PKBOOS 150 108 - 200 6.9
2198-RPxxx regenerative bus supply | PKBO10 240V (DC-bus 750V DC 2.06 52.7 - 2.75 14.2
when DC-bus regulation is not enabled. PKBO50 oower supply 700 105 _ 9.30 e
198 PKB005-800 233’\’/ %fc 1.50 108 - 1.88 T4

198-RPxxx regenerative bus supply - ~

when DC-bus regulation s enabled. PKB010-800 800V DC 2.06 52.7 2.58 15.2

PKB050-800 700 10.5 - 8.72 76.2

(1) How the Powerohm PKBxxx shunts connect to the 2198-Pxxx DC-bus power supply and 2198-RPxxx regenerative bus supply is explained in External Active-shunt Connections on page 149 and
illustrated with interconnect diagrams in Active Shunt Wiring Examples on page 301.

Table 18 - Compatible Active Shunt Specifications (no internal brake resistor)

Powerohm Continuous |Resistance |Resistance |Continuous |Peak
Kinetix 5700 Power Supply Resistors L“opm"t Voltage, ;::;“v:::'a e |Power (internal)  |(minimum) |Current Current

Cat. No. " 9 Tkw 0 0 Amps Amps
2198-Pxxx DC-bus power supply or PWB035 26.25 - 15 35 100
2198-RPxxx regenerative bus supply 750v DC
when DC-bus regulation is not enabled. PWBTIO 480V AC 825 - 25 10 300
2198-RPxxx regenerative bus supply ~ |PWB035-800 800V DC 26.25 - 8.0 35 100
when DC-bus regulation is enabled.  [pwB110-800 82.5 - 27 10 300

(1) How the Powerohm PWBxxx shunts connect to the 2198-Pxxx DC-bus power supply and 2198-RPxxx regenerative bus supply is explained in External Active-shunt Connections on page 149
and illustrated with interconnect diagrams in Active Shunt Wiring Examples on page 301.
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ATTENTION: Do not use Powerohm active-shunt modules at input line
voltages that exceed 528V AC. Active-shunt thermal-overload shutdown can
occur if input line voltage exceeds 528V AC.

See External Active-shunt Connections on page 149, when making active shunt connections.

Enclosure Selection

This example is provided to assist you in sizing an enclosure for your Kinetix 5700 drive
system. You need heat dissipation data from all components planned for your enclosure to

calculate the enclosure size (refer to Table 19).

With no active method of heat dissipation (such as fans or air conditioning) either of the

following approximate equations can be used.

Metric

Standard English

_ 0380
18T-1.1

_ 4080
T-11

Where T is temperature difference between inside air
and outside ambient (°C),  is heat generated in
enclosure (Watts), and A is enclosure surface area (m?2).
The exterior surface of all six sides of an enclosure is
calculated as:

Where T is temperature difference between inside air
and outside ambient (°F), Q is heat generated in
enclosure (Watts), and A is enclosure surface area (ft2.
The exterior surface of all six sides of an enclosure is
calculated as:

A=2dw + 2dh + 2wh

A=(2dw +2dh + 2wh) 144

Where d (depth), w (width), and h (height) are in meters.

Where d (depth), w (width), and h (height) are in inches.

If the maximum ambient rating of the Kinetix 5700 drive system is 50 °C (122 °F) and if the
maximum environmental temperature is 20 °C (68 °F), then T=30. In this example, the total
heat dissipation is 416 W (sum of all components in enclosure). So, in the equation below, T=30

and 0=416.

_ _038(416)
18(30)- 1.1

=2.99m?
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In this example, the enclosure must have an exterior surface of at least 2.99 mZ. If any portion
of the enclosure is not able to transfer heat, do not include that value in the calculation.

Because the minimum cabinet depth to house the Kinetix 5700 system (selected for this
example) is 300 mm (11.8 in.), the cabinet needs to be approximately 1500 x 700 x 300 mm (59.0

X 27.6 x 1.8 in.) HxWxD.

15x(0.300 x 0.70) + 1.5 x (0.300 x 2.0) + 1.5 x (0.70 x 2.0) = 3.31 m*

Because this cabinet size is considerably larger than what is necessary to house the system
components, it can be more efficient to provide a means of cooling in a smaller cabinet.
Contact your cabinet manufacturer for options available to cool your cabinet

Table 19 - Power Dissipation Specifications

Usage as % of Rated Power Output

DC-bus Power Supply Cat. No. (watts)

20% 40% 60% 80% 100%
2198-P031 97 101 105 109 3
2198-P070 108 19 130 140 151
2198-P141 249 267 286 304 323
2198-P208 265 294 323 352 380
Regenerative Bus Supply Cat. No.
2198-RP088 253 399 544 690 835
2198-RP200 532 832 132 1432 1732
2198-RP263 850 1261 1672 2083 2494
2198-RP312 1037 1576 2115 2654 3193
Dual-axis Inverter Cat. No.
2198-D006-ERSx 17 29 4 53 65
2198-D012-ERSx 34 58 82 106 130
2198-D020-ERSx 52 84 16 148 180
2198-D032-ERSx 100 155 210 265 320
2198-D057-ERSx 252 354 456 558 660
Single-axis Inverter Cat. No.
2198-S086-ERSx 190 255 325 400 475
2198-S130-ERSx 225 340 460 590 725
2198-S160-ERSx 270 420 570 760 950
2198-S263-ERSx 556 759 989 1245 1529
2198-S312-ERSx 610 883 1200 1561 1965
iTRAK Power Supply Cat. No.
2198T-W25K-ER 206 272 338 404 470
Capacitor Module Cat. No.
2198-CAPMOD-2240 28 34 42 51 62
2198-CAPMOD-DCBUS-I0 11 14 18 21 25
DC-bus Conditioner Module Cat. No.
2198-DCBUSCOND-RP312 14 21 3.2 47 6.7
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Minimum Clearance Requirements

This section provides information to assist you in sizing your cabinet and positioning your
Kinetix 5700 drive system:

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

- Accessory modules require extra clearance above for wiring DC-bus stud
connections and installing the cover.

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

- Accessory modules require extra clearance to route DC-bus wiring into or away from
the drive system.

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

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

Figure 19 - Minimum Clearance Requirements
Clearance above module
for airflow and installation

Clearance above for wiring to DC-bus (see Table 13 on page 47 for values).
Clearance where cover and

DC-bus cabling attaches.

/ studs and lug cover installation. t
Clearance left of the %] . Clearance right of the
module is not required. g module is not required.
[H
Kinetix 5700 Drive Module
B ° (DC-bus power supply is shown)
Kinetix 5700 Accessory Module
(2198-CAPMOD-2240 module is shown)
Refer to the Kinetix 5700, 5500, 5300, and
) 5100 Servo Drives Specifications Technical )
o Data, publication KNX-TD0Q3, for e
©

Kinetix 5700 drive module dimensions. l

Clearance below module
for airflow and installation
(see Table 19 on page 47 for values).

IMPORTANT Mount the drive module in an upright position as shown. Do not mount the module on its
side.

See the table on page 49 for clearance specifications.
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Table 20 - Kinetix 5700 Drive Module Clearance Specifications

. Clearance Above, Clearance Below, "
Kinetix 5700 Drive Modules g:tvml;lodule min min
- 0 mm (in.) mm (in.)
2198-P031
2198-P070
DC-bus power supply 7198-P14] 40(1.57) 100(3.94)
2198-P208
2198-RP088 100 (3.94)
40(1.57)
2198-RP200
Regenerative bus supply 150 (5.91)
2198-RP263
7198-RP312 80 (3.15) 200(7.87)
2198-S086-ERSx
2198-S130-ERSx 40(1.57) 185(7.28)
Single-axis inverters 2138-5160-ERSx
2198-S263-ERSx
2198-S319-ERSx 80 (3.15) 200(7.87)
2198-D006-ERSx
2198-D012-ERSx
Dual-axis inverters 2198-D020-ERSx 40(1.57) 100(3.94)
2198-D032-ERSx
2198-D057-ERSx
iTRAK power supply 2198T-W25K-ER 40(1.57) 100(3.94)
Capacitor module 2198-CAPMOD-2240
Extension module 2198-CAPMOD-DCBUS-I0 | 115 (4.53) 100(3.94)
DC-bus conditioner module 2198-DCBUSCOND-RP312

(1) Additional clearance can be required depending on the actual wiring harness being installed.

In multi-axis shared-bus configurations, drive modules must be spaced (left to right) by
aligning the zero-stack tab and cutout. Install the AC line filter (required for CE and UK) with 50
mm (1.97 in.) minimum clearance between the power supply and filter or between filters, when
more than one filter is used. Minimize the cable length as much as possible.

Figure 20 - Shared-bus and Line Filter Clearance Requirements

Shared-bus connection system E
is not shown for clarity.

Wire Connection
Terminals

E AT -

]

D000

50mm

(1.971in.)

o

@

Wire Connection
Terminals

i

L
ﬁ e

T

_l Zero-stack Tab and
Cutout Aligned

(1) Clearance required at the terminals for NEC specified bend radius depends on the wire size in use.
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Accessory Module Selection

Multi-axis Shared DC-Bus Configurations

The Kinetix 5700 shared DC-bus can be supplied by the following sources:
«  Single 2198-Pxxx DC-bus power supply
«  Multiple 2198-P208 DC-bus power supplies (up to three are possible)
« Single 2198-RPxxx regenerative bus supply
«  Multiple 8720MC-RPS regenerative power supplies

Table 21 - Shared DC-bus Terminology

Term Definition

DC-bus group Drive modules that are all connected to the same DC bus.

Cluster Groups of power supply or drive modules that are directly connected together via Kinetix
5700 DC bus-bars only.

Group of drive modules that are directly connected together via Kinetix 5700 DC bus-bars

Extended cluster 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).

3 When 2 drive clusters are part of the same DC-bus group joined by the DC bus-bars and
Extended DC-bus customer-supplied DC-bus cable.

The Kinetix 5700 DC-bus power is shared in the following ways:
« Across drive clusters by DC-bus links (included with the drive module).

«  From the power supply cluster to an extended cluster by connection points provided on
accessory modules.

System Sizing Considerations

Multi-axis Kinetix 5700 shared-bus drive systems require thorough evaluation to make sure
each drive will perform as expected. Consider the following when sizing your system to
determine the appropriate configuration:

Consider the following to determine your system configuration:
+  Determine motor and drive combinations for full-motor performance

«  No more than three 2198-P208 DC-bus power supplies can be used to increase the
converter power

Define the DC-bus groups

» Calculate system and external-bus capacitance

«  Calculate the total motor-power cable length

»  Calculate the 24V DC control-power current demand

« If using 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

« Calculate the 24VDC voltage drops

«  Minimize drive-to-motor cable lengths. Overall system design can significantly limit the
drive-to-motor cable lengths.

See Appendix C on page 335 for mare information and sizing examples. See Appendix D on
page 343 for more information on cable lengths.

The requirements for when to use accessory modules vary depending on whether your system
is powered by the 2198-Pxxx DC-bus power supply or 2198-RPxxx regenerative bus supply.

8720MC-RPS regenerative power supplies follow the same requirements as 2198-RPxxx
regenerative bus supplies for accessory modules needed for extended clusters. See 8720MC-
RPS wiring examples beginning on page 294.
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Table 22 - Introduction to Kinetix 5700 Accessory Modules

Accessory Module
Cat. No.

Accessory Module Description

2198-CAPMOD-2240

Use for energy storage and to extend the DC-bus voltage to another inverter cluster. Modules are zero-stacked
Capacitor Module 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 up to 208 A.

2198-CAPMOD-DCBUS-10

The extension module, paired with a capacitor module or DC-bus conditioner module, is used to extend the DC-

Extension Module bus voltage to another inverter cluster in systems with =104 A current and up to 208 A.

2198-DCBUSCOND-RP312

Decreases the voltage stress on insulation components in an inverter system with long cable lengths and used
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 another accessory module for applications up to 208 A.

DC-bus Conditioner Module

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. Also included are flowcharts to help you determine your accessory module
requirements.

DC-bus Power Supply Systems

The following system configurations illustrate the minimum number of accessory modules

required.
Figure 21 - DC-bus Power Supply Example/Extended Cluster (104 A, max)
DC-Bus Single-axis | Dual-axis Capacitor Capacitor | Single-axis | Dual-axis
Power Supply | Inverters Inverters Module Module Inverters Inverters
This example includes: | | |
+ 1Bus group DC Bus D ] [| DC Bus D I [|
« 2 Drive clusters N N N [N N |

2198-CAPMOD-2240
2198-CAPMOD-2240

2198-Sxxx-ERSx
2198-Sxxx-ERSx
2198-Dxxx-ERSx
2198-Dxxx-ERSx
2198-Sxxx-ERSx
2198-Sxxx-ERSx
2198-Dxxx-ERSx
2198-Dxxx-ERSx

2198-Pxxx

Figure 22 - DC-bus Power Supply Example/Multiple Capacitor Modules
DC-Bus Single-axis | Dual-axis Capacitor Capacitor

Power Supply | Inverters Inverters Module Module

This example includes: | |

+ 1Busgroup DCBusD ] e e s [|
« 1Drive cluster T TET T

2198-Pxxx
2198-Sxxx-ERSx
2198-Sxxx-ERSx
2198-Dxxx-ERSx
2198-Dxxx-ERSx
2198-CAPMOD-2240
2198-CAPMOD-2240

IMPORTANT  In both of these examples, the Kinetix 5700 drive system includes two
accessory modules per cluster. Flexible bus bars are included with only
the 2198-CAPMOD-DCBUS-0 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-CAPMOD2240 or 2198-KITCON-DCBUSCOND
connector set separately.
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Figure 23 - Multiple DC-bus Power Supply Example/Extended Cluster (208 A, max)

DC-Bus
Power Supply

DC-Bus
Power Supply

DC-Bus
Power Supply

Single-axis
Inverters

Du

Inverters

al-axis

Capacitor
Module

Extension
Module

Extension Capacitor | Single-axis | Dual-axis
Module Module Inverters Inverters

]
| I |

]
|-

s O |
N I I

0C Bus D |

2198-P208

=

This example includes:
«+ 1Bus group
« 2 Drive clusters

2198-P208

2198-P208

2198-Sxxx-ERSx
2198-Sxxx-ERSx

2198-Dxxx-ERSx

2198-Dxxx-ERSx

2198-CAPMOD-2240

Fl

2198-CAPMOD-D(BUS-10

I S
N N [y

o
(el
j=~}
o
]

2198-CAPMOD-DCBUS-10
2198-CAPMOD-2240
2198-Dxxx-ERSx
2198-Dxxx-ERSx

2198-Sxxx-ERSx
2198-Sxxx-ERSx

52

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 C on page 335 for more system sizing information.

Regenerative Bus Supply Systems

Mount the 2198-DCBUSCOND-RP312 DC-bus conditioner module on the far right or far left of any
2198-RPxxx regenerative bus supply system cluster, depending on the input power
configuration.

« A DC-bus conditioner module is required on all extended clusters

« A DC-bus conditioner module is required on the power supply cluster if the total motor
cable length connected to the power supply cluster is >400 m (1312 ft)

« A DC-bus conditioner module is required on each cluster of drive systems with
impedance-grounded input power

«  When a DC-bus conditioner module is installed and there is no use-case for installation,
the module does not provide any benefit

The following system configurations illustrate the minimum number of accessory modules

required.

Figure 24 - Regenerative Bus Supply Example/Single Cluster

Regenerative | Single-axis | Dual-axis | DC-bus Conditioner
Bus Supply Inverters Inverters Module
— —
DC Bus D I I EI
| H
o~
&~
i~ o
2 o
L [am)
=}
S > > > =
=, 2 2| & S
= e oo | ood a
= . = =
X S s = = ==
¢ 2 |s|2| &
% = X X § K
N2 ~ ~N |~ ~

90 m (295 ft) x 5 axes = 450 m (1476 ft)

m_L( : )MotorArray
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Figure 25 - Regenerative Bus Supply Example/Extended Cluster

Regenerative | Single-axis | Dual-axis Capacitor | DC-bus Conditioner DC-bus Conditioner |  Capacitor Single-axis
Bus Supply Inverters Inverters Module Module Module Module Inverters
DCBUSD :_‘ ,_‘ - :_‘ EI DC Bus D I I | [I
L L N R N I
o~
— P %
5 g & & g
% N g Y — S
3 > > > o = =g o > > >
= 2 2| & = S =] = 22 |8
=% [} L wt [%al [Z 3] o [ o
£3s | 5|s| = 2 288 £ s 5%
e S |22 < 2 SEs 2 S|a |3
232 2 |8 S S 223 & &R
NE0o ~ ~ |~ ~ ~ N 2o ~ NN | R
T T [ [
90 m (295 ft) x 5 axes = 450 m (1476 ft) 90 m (295 ft) x 3 axes = 270 m (886 ft)
Motor Array Motor Array @ | |
DC-bus conditioner requirements: This example includes:
« Required on Cluster #1 because cable length exceeds 400 m (1312 ft) « 1Bus group
« Required on Cluster #2 because it's an extended cluster « 2 Drive clusters
Figure 26 - Regenerative Bus Supply Example/Extended Cluster for 104 A System
Regenerative | Dual-axis Capacitor DC-bus Conditioner |  Capacitor Single-axis
Bus Supply Inverters Module Module Module Inverters
nc s [ ﬂ' . E] ocBus [ e e e ﬂ
L N R N I |
= o
= ~ [=F
RE I =3 s |zlz|2
g5z | &§|% = 25 S o I
sZs |218] 3 EE: | 3 8|32
222 |2|8| B 252 2 |2|z|2
NEZ2o ~N |~ ~ N2S5 ~ ~N |~ &
[ [ [
90 m (295 ft) x 4 axes = 360 m (1182 ft) 90 m (295 ft) x 3 axes = 270 m (886 ft)
Motor Array Motor Array M | |
DC-bus conditioner requirements: This example includes:
« Not required on Cluster #1because cable length <400 m (1312 ft) + 1Busgroup
« Required on Cluster #2 because it's an extended cluster + 2Drive clusters

This example includes:
« 1Bus group
« 2 Drive clusters

DC-bus conditioner requirements:
« Not required on Cluster #1 because cable length <400 m (1312 ft)
« Required on Cluster #2 because it's an extended cluster
Extension module required on Cluster #1because the power supply cluster 2104 A, but <208 A.

Extension module not required because the power supply cluster <104 A

Figure 27 - Regenerative Bus Supply Example/Extended Cluster/208 A System

Regenerative
Bus Supply

Capacitor
Module

OC Bus D

(power supply cluster)

2198-RP200
Cluster #1

2198-CAPMOD-2240

Extension DC-bus Conditioner | Capacitor Single-axis
Module Module Module Inverters
[I DC Bus I::I I I [I
N R N I |
=4
T ~
2 2 =
= * < N
a =< A S|a3| S
= g2 = S5 | %
w o 1 U 1
o =2 N o = >
S 23® 3 S5 8
1 [==Sa<i] L 1 | 1
& 222 & 18 |8
~ N2 o ~ ~ ~ ~
[
90 m (295 ft) x 3 axes = 270 m (886 ft)

— & —]

Motor Array @
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Figure 28 - Regenerative Bus Supply Example/Two Extended Clusters/208 A, max

Regenerative | Capacitor | Extension Extension |DC-bus Conditioner | Single-axis | Capacitor | Extension DC-bus Conditioner |Capacitor | Single-axis
Bus Supply Module Module Module Module Inverters Module Module Module Module Inverters
DC Bus D - D el [)C BuS D I [I e DC Bus D - [I
1 | N | | N |
o = =}
N o o ! o~
— (%) - a w
5 o > 1%} =5 o > ]
2 g 2 2 = =y S 8 & g
= ~ [=) oo = - N Q s = ~
S a o B S S| g =) = = 2 = S| &
= = = g 2 ol &S | & =) =) 83 = & | &
£3% | = = EBS 8 55| = = 23R 5 | 5| %
Es55 I 9 SE8s < S| 9D Y Y S8 5 9 S| 3
= =B S R 2 2% K NS S S & 88 R | &
= — — = = — — — — D X = —
N2o ~ ~ N 2o ~ ~N |~ ~ ~ N2S ~ ~ |~
[ [ [ [
90 m (295 ft) x 2 axes = 180 m (591 ft) 90 m (295 ft) x 2 axes = 180 m (591 ft)

DC-bus conditioner requirements: | Motor Array |
« Not required on Cluster #1because cable length <400 m (1312 ft)

« Required on Cluster #2 and #3 because they are extended clusters
Extension module required on Cluster #1and #2 because the entire extended bus system must have the same current rating (208 A, in this example).

Figure 29 - Regenerative Bus Supply Example/Center Power Supply Cluster/104 A, max

Single-axis | Capacitor | pc-pys Conditioner Extension | Regenerative | Capacitor DC-bus Conditioner | Capacitor | Single-axis
Inverters | Module Module Module | BusSupply | Module Module Module | Inverters

DC Bus Dlﬂ ,_‘ [I ,_‘ i:l— DC Bus D ,_‘ ,_"i:l
|- |- L | I |

m

2198-DCBUSCOND-RP312
2198-CAPMOD-DCBUS-10
2198-DCBUSCOND-RP312

2198-CAPMOD-2240
(power supply cluster)
Cluster #2
2198-CAPMOD-2240
(extended cluster)
2198-CAPMOD-2240

(extended cluster)

2198-Sxxx-ERSx
Cluster #1

2198-RPxxx
Cluster #3

3
3 1 2198-Sxxx-ERSx
2198-Sxxx-ERSx
— 2198-Sxxx-ERSx

o —

(295 ft) x 2 axes = 180 m (591 ft) 90 m (295 ft) x 2 axes = 180 m (591 ft)

( )MotorArray MotorArray( )

DC-bus conditioner requirements:

« Not required on Cluster #2 because cable length <400 m (1312 ft)

« Required on Cluster #1and #3 because they are extended clusters

Extension module required on Cluster #2 for making DC-bus connections to Cluster #1.

— 1 |

This example includes:
« 1Busgroup
« 3 Drive clusters

IMPORTANT  In Figure 29, the Kinetix 5700 drive system includes two accessory
modules in each of the clusters. 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-CAPMOD2240 or 2198-KITCON-DCBUSCOND
connector set separately.
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Figure 30 - Regenerative Bus Supply Example/Impedance-grounded Input Power

Regenerative | Dual-axis | DC-bus Conditioner
Bus Supply Inverters Module

Impedance Ground | — DC-bus conditioner requirements for impedance-grounded systems:
pln ut Power DC Bus D ,_‘ 1 D « Required on single cluster system
P « Required on each cluster of multi-cluster systems

Three-phase I
Input Voltage %

B>

2198-DCBUSCOND-RP312

2198-RPxxx
2198-Dxxx-ERSx
2198-Dxxx-ERSx

90 m (295 ft) x 4 axes = 360 m (1181 ft)

IS

IMPORTANT  The regenerative bus supply is not compatible with the iTRAK power
supply.

8720MC-RPS or Other Regenerative Power Supply

The following system configurations illustrate the minimum number of accessory modules

required.

Figure 31 - Regenerative Power Supply Example (104 A, max)
Regenerative DC-bus Conditioner |  Capacitor | Single-axis | Dual-axis
Power Supply Module Module Inverters Inverters

This example includes:

« 1Bus group DC Bus D :_‘ ,_‘li_‘ '_lli:l

-
« 1Drive cluster N N I A I I

8720MC-RPS065
2198-DCBUSCOND-RP312
2198-CAPMOD-2240
2198-Sxxx-ERSx
2198-Sxxx-ERSx
2198-Dxxx-ERSx
2198-Dxxx-ERSx

DC-bus conditioner is required only if the total power-cable length exceeds 400 m (1312 t).

IMPORTANT  In both of these examples, the Kinetix 5700 drive system includes two
accessory modules. 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-CAPMOD2240 or 2198-KITCON-DCBUSCOND connector set
separately.
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Figure 32 - Regenerative Power Supply Example Power (208 A, max)

Regenerative DC-bus Conditioner |  Capacitor | Single-axis | Dual-axis
Power Supply Module Module Inverters Inverters

This example includes: |

- 1Busgroup 0C Bus D = l_ll[|
« 1Drive cluster N N B I

8720MC-RPS190
2198-DCBUSCOND-RP312
2198-CAPMOD-2240
2198-Sxxx-ERSx
2198-Sxxx-ERSx
2198-Dixxx-ERSx
2198-Dxxx-ERSx

DC-bus conditioner is required because this is a 208 A system.
DC-bus conditioner is also required if the total power-cable length exceeds 400 m (1312 ft).

IMPORTANT  The 8720MC-RPS power supply is not compatible with the iTRAK power
supply.
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Accessory Module Flowcharts

The following flowcharts are designed to help you determine the minimum number of
accessory modules that are needed for your application.

IMPORTANT  Specific system demands can justify additional accessory modules

based on the previously mentioned benefits.

In this flowchart, a 2198-Pxxx DC-bus power supply or 2198-RPxxx regenerative bus supply

supplies DC-bus power to a single cluster of drives.

System variables that you need to know include the following:

» The type of AC to DC converter used
 The input power ground configuration
+ The total motor cable length

Figure 33 - Single-cluster Drive System

What type of AC to DC

Y

converter is used? DC-bus Power
Supply

Regenerative Bus
Supply

Is this an impedance
grounded system?

What is the total motor
cable length?

(131211)

2400 m
(131211)

DC-bus Conditioner Module
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In this flowchart, a 2198-Pxxx DC-bus power supply or 2198-RPxxx regenerative bus supply
supplies DC-bus power to a multi-cluster drive system. System variables that you need to

The ‘power supply’ cluster includes the 2198-Pxxx DC-bus power supply
or 2198-RPxxx regenerative bus supply. Extended clusters are part of the
same DC-bus group and connected to the power supply cluster via stud
terminals that are available on accessory modules.

know include the following:
« The type of AC to DC converter used
»  The input-power ground configuration
« The external DC-bus current
« The total motor-cable length of the power supply cluster

Figure 34 - Multi-cluster Drive System

What type of AC to DC
converter is used?

Regenerative Bus Supply

DC-bus Power
Supply

What is the
external DC-bus
current?

<104 A

Is this an impedance
grounded system?

A 4

Each Cluster:
Capacitor Module

2104 A
up to 208 A, max

<400 m
(1312 ft)

Each Cluster:
« Capacitor Module
« Extension Module

What is the total
motor cable length of
the power supply
cluster?

>400m A4
What is the (1312 t)
external DC-bus

current?

<104 A

Y

Power Supply Cluster:

« Capacitor Module

All Extended Clusters:

« Capacitor Module

« DC-bus Conditioner Module

Rockwell Automation Publication 2198-UM002P

>104 A
up to 208 A, max

Each Cluster:
« Capacitor Module
« DC-bus Conditioner Module

« Capacitor Module
« Extension Module

« Capacitor Module

Power Supply Cluster:

All Extended Clusters:

« DC-bus Conditioner Module
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Electrical Noise Reduction

This section outlines best practices that minimize the possibility of noise-related failures as
they apply specifically to Kinetix 5700 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-RMQO1.

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 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 drive 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.

Figure 35 - Recommended Bonding Practices for Painted Panels

Subpanel

Star Washer

Stud-mounting the Subpanel
to the Enclosure Back Wall

Use plated panels or scrape paint on
front of panel.

Stud-mounting a Ground Bus
or Chassis to the Subpanel

Subpanel
Back Wall of Mounting Bracket or
Enclosure Ground Bus
Welded Stud
Flat Washer Scrape Paint
Welded St -
elded Stud Nut \ Flat Washer

Use a wire brush to remave paint from

o . If the mounting bracket is coated with
threads to maximize ground connection.

a non-conductive material (anodized or
painted), scrape the material around

Star Washer the mounting hole.

Ground Bus or
Mounting Bracket

Flat Washer
Nut

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

Subpanel

Bolt

Tapped Hole

<>
%)
SV

\ 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
Star Washer painted), scrape the material around
the mounting hole.
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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 36 - Multiple Subpanels and Cabinet Recommendations

BRXRXRCE

™ 7

Wire Braid
25.4 mm (1.0 in.) by
6.35 mm (0.25 in.)

Cabinet ground bus
bonded to the subpanel.

Wire Braid
254mm(1.0in.) by
Paint removed 6.35mm (0.25in.)

from cabinet.
Netms” ekme

Establish Noise Zones

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

Observe these guidelines when routing cables used in the Kinetix 5700 system:

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

« The dirty zone (D) is left and below the drive system (black wireways) and includes the
circuit breakers, 24V DC power supply, safety, and motor cables.

«  The very dirty zone (VD) is limited to where the AC (EMC) line filter VAC output jumpers
over to the DC-bus power supply. Shielded cable is required only if the very dirty cables
enter a wireway.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024



Chapter 2 Plan the Kinetix 5700 Drive System Installation

Figure 37 - Noise Zones (DC-bus power supply)

Dirty Wireway Clean Wireway
[ |
m 8
D ' C
24V DC Kinetix 5700 Servo Drive System 1
Power Supply 1
fra— = ﬁ&‘ TF-T1 | ]
Safety Cable U0 JI %1; . AEL 1
D (hardwired drives only) o8 ]
1
Circuit® VD ]
Protection ¢
S ‘ 1
Very Dirty Filter/AC Input (48 -
Connections Segregated || & " 1
(not in wireway) - d [ |
50mm o/ I\ 1
(1.971in.) 3 1
[ |
AC Line Filter I
(required for CE) 1
C NP oo .
i S § | 1
[ |
[ |
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-RMQQ1.

(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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Figure 38 - Noise Zones (regenerative bus supply)

Dirty Wireway Clean Wireway
[ |
m v
D '
24V DC Kinetix 5700 Servo Drive System 1
Power Supply 1
[~ T F ——~ == T I F-T1 | ]
= === .:.]I = = = =
Safety Cable { m _i_m o I . o ol - 1
D (hardwired drives only) e =g s || 3l I
] ] 1
Circuit © VD == LI
Protectiop ‘ 1
Very Dirty Filter/AC Input (A ) e || e -
Connections Segregated || &n ' e = 1
(not in wireway) 1
[ |
50 mm Allen-Yradiey,
e | (197in) ]
s I
AC Line Filter |1z
(required for CE) Hle ] )
= [ |
[ |
lf”:@”ﬁl Wﬂﬁ!J I
[ |
Module I
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-RMQQ1.

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

62 Rockwell Automation Publication 2198-UM002P-EN-P - June 2024


http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/gmc-rm001_-en-p.pdf

Chapter 2

Plan the Kinetix 5700 Drive System Installation

Cable Categories for Kinetix 5700 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 23 - DC-bus Power Supply or Regenerative Bus Supply

. Power sllpp'y Zone Method
Wire/Cabl C t
refballe Cat. No. onnector  NeryDity |Dity  |Clean  |Ferrite Sleeve |Shielded Cable
L1, L2, L3 (shielded cable) 2198-Pxxx P - X - - X
11,12, L3 (unshielded cable) 2198-RPxxx X - - - -
DC-/DC+(DC bus) %ggg’éﬁx oc Bus-bar only, no wiring connector.
DC+/SH (passive shunt) 2198-Pxxx RC - X - -
DC+/DC- (active shunt) 2198-RPxxx - - -
2198-Pxxx
CONT EN- and CONT EN+ (M1 contactor) 7198-RPyxx cED - X - -
CONV OK- and CONV 0K+ 2198-RPxxx - - -
2198-Pxxx
2470 nog-RPxex | OF - X - -
. S 2198-Pxxx
Dedicated digital inputs 7198-RPxxx 10D - X - -
. 2198-Pxxx PORT1
Ethernet (shielded cable) 7198-RPyxx PORT? - - - X
Table 24 - Dual-axis and Single-axis Inverters
Zone Method
Wire/Cable (" Connector _ . . a
Very Dirty Dirty Clean Ferrite Sleeve Shielded Cable
DC-/DC+ (DC bus) 0C Bus-bar only, no wiring connector.
U, V, W (motor power) Kinetix VPL, VPC-0 MP X X
Motor feedback VPF, VPH, VPS MF - X - X
Motor brake motors BC X X
U, V, W (motor power) Kinetix HPK, MMA,  |MP X X
VPC-S/M/Y, MPL, - .
Motor feedback MPM, MPF. MPS MF or UFB - X
Motor brake motors BC X X
24V DC cp - X - -
Safety enable for safe torque-off (hardwired) ST0 - X - -
Registration input 100 - - - X
Dedicated digital inputs (other than registration inputs) - X - -
. PORT1
Ethernet (shielded cable) PORT? - - - X
(1) Kinetix HPK and MMA motor power, brake, and blower cables are customer supplied.
Table 25 - iTRAK Power Supply
Zone Method
Wire/Cabl C t
refballe onnector Very Dirty Dirty Clean Ferrite Sleeve Shielded Cable
0C-/DC+ (DC bus) 0C Bus-bar only, no wiring connector.
iTRAK DC-bus output A and B IDC - X - - X
24V DC control input power cP X X
iTRAK 24V DC control output power A and B ICP
iTRAK digital inputs 10D - - X - -
iTRAK ready output R - - X - -
. PORT1
Ethernet (shielded cable) PORT? - - X - X
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Table 26 - Capacitor Module or DC-bus Conditioner Module

) Zone Method

Wire/Cable Connector - - n -
Very Dirty Dirty Clean Ferrite Sleeve Shielded Cable

DC-/DC+ (DC bus) oC Bus-bar only, no wiring connector.
DC-/DC+ M8 Stud - X - - -
24V 0C CP - X - - -
Module status MS - X - - -
Table 27 - Extension Module

. Zone Method
Wire/Cable Connector Very Dirty | Dirty |Clean Ferrite Sleeve |Shielded Cable
DC-/DC+(DC bus) 1 Bus-bar only, no wiring connector.
DC-/DC+ M8 Stud - [x E B B

Noise Reduction Guidelines for Drive System Accessories

Refer to this section when mounting an AC (EMC) line filter or external shunt resistor for
guidelines designed to reduce system failures caused by excessive electrical noise.

AC Line Filters

Observe these guidelines when mounting your AC (EMC) line filter (refer to the figure on page 61
for an example):

«  With grounded WYE power, as shown in Figure 72 on page 104, mount the AC line filter
on the same panel as the power supply with 50 mm (1.97 in.) minimum clearance
between the drive and filter.

«  Minimize the line filter cable length as much as possible.

«  Good HF bonding to the panel is critical. For painted panels, refer to the examples on
page 59.
 Segregate input and output wiring as far apart as possible.

External Passive Shunt Modules

Observe these guidelines when mounting your 2198-R014, 2198-R031, or 2198-R127 external
passive shunt modules:

« Mount the shunt module outside of the drive system enclosure.

+  Mount the shunt module so that wiring routes in the very dirty zone inside the drive
system enclosure.

«  Keep unshielded wiring as short as possible, not to exceed 3 m (9.8 ft). Keep shunt
wiring as flat to the cabinet as possible.

64 Rockwell Automation Publication 2198-UM002P-EN-P - June 2024



Chapter 2 Plan the Kinetix 5700 Drive System Installation

Figure 39 - External Passive Shunt Module Mounted On Top of the Drive System Enclosure

610 mm (24 in.)
clearance (min) above the
shunt module.
[ ]

|| ||
(6]

]
0 150 mm (6.0 in.)
Metal Conduit ; X x: 1 L 1 L ] clearance (min) on all four
(where required by local code) Por- R sides of the shunt module.
Dirty Wireway L Enclosure —+ Shunt Power Wiring Methods: Clean Wireway
D Twisted pair in conduit (1st choice). C
Twisted pair, two twists per foot (min)(2nd choice).
24V DC VD _— .
Power Supply —\ Kinetix 5700 Servo Drive System
Safety Cable
D (hardwired safety only) i
Circuit © VD ‘ Digital Inputs
Protection and Ethernet Cables
Very Dirty Filter/AC Input ({2 C
Connections Segregated || &
(not in wireway) Module Status
-
50 mm
it (1.97in.)
s
AC Line Filter §§§ :: o Ui . ¥ No sensitive
(required for CE and UK) ’u"‘?ﬁ%‘ equipment within
mm (6.0 in.
CONCERONCRN Y 150 mm (6.0 in.)
‘ i ] il
Contactor Enable
D D C
Motor Cables
Route motor cables Route registration and communication
in shielded cable. signals in shielded cables.

Observe these guidelines when mounting your 2198-R004 external passive shunt resistor:

» Mount the shunt resistors anywhere in the dirty zone, but as close to the Kinetix 5700
power supply as possible.

+ Route the shunt power wires with other very dirty wires.

« Keep unshielded wiring as short as possible, not to exceed 457 mm (18 in.). Keep shunt
wiring as flat to the cabinet as possible.

« Separate shunt power cables from other sensitive low-voltage signal cables.
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Figure 40 - External Shunt Resistor Mounted Inside the Drive System Enclosure

L _+ 150 mm (6.0 in.) )
Enclosure clearance (min) above the Clean Wireway
. . shunt resistor.
Dirty Wireway
C
76 mm (3.0 in.) Shunt Power Wiring Methods:
clearance (min) below, left, Twisted pair in conduit (1st choice).
and right of the shunt resistor. Twisted pair, two twists per foot (min)(2nd choice).
24V DC Kinetix 5700 Servo Drive System
Power Supply
W o cqspment it
hardwired safety onl
D ! yony) 150 mm (6.0 in.)
Circuit © VD ooog Digital Inputs and
Protection Ethernet Cables
Very Dirty Filter/AC Input (&L C
Connections Segregated | |™ sin "
(not in wireway)
50mm
(1.97in.)
AC Line Filter f Module Status
(required for CE and UK) [|fi !
C N oA
‘ | 5| il
D C
Motor Cables
Route motor cables Route registration and communication
in shielded cable. signals in shielded cables.

External Active Shunt Modules

Observe these guidelines when mounting external active shunt outside the drive system
enclosure:

«  Mount the shunt module so that wiring routes in the very dirty zone inside the drive
system enclosure.

- Keep unshielded wiring as short as possible, not to exceed 3 m (9.8 ft). Keep shunt
wiring as flat to the cabinet as possible.
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Figure 41 - External Active Shunt Module Mounted On Top of the Drive System Enclosure

610 mm (24 in.)
clearance (min) above the
shunt module.

External Active Shunt 150 mm (6.0 in.)
clearance (min) on all four
Metal Conduit sides of the shunt module.
(where required by local code) L ﬂ
Dirty Wireway L Enclosure _+ Shunt Power Wiring Methods: Clean Wireway
D Twisted pair in conduit (Ist choice).
Twisted pair, two twists per foot (min)(2nd chaice). D ’T C
24VDC Kinetix 5700 Servo Drive System
Power Supply \
f
\
Safety Cable
D (hardwired safety only) VD
Circuit ° > VD
Protection Digital Inputs
and Ethernet Cables
Very Dirty Filter/AC Input (&
1 :‘1 a1 n S - c
Connections Segregated || &
(not in wireway) T
50mm Module Status
s (1.97in.)
fite
~ AC Line Filter Eﬁ :% 5 No sensitive
(required for CEand UK) | —5— equipment within
CJ 150 mm (6.0 in.)
il ] il
Il_"=®L_®II i 3 5 ®
Contactor Enable
D D C
Motor Cables
Route motor cables Route registration and communication
in shielded cable. signals in shielded cables.
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Observe these guidelines when mounting your external active shunt inside the drive system
enclosure:

»  Mount the shunt resistors anywhere in the dirty zone, but as close to the Kinetix 5700
power supply as possible.

+ Route the shunt power wires with other very dirty wires.

- Keep unshielded wiring as short as possible, not to exceed 3 m (9.8 ft). Keep shunt
wiring as flat to the cabinet as possible.

« Separate shunt power cables from other sensitive low-voltage signal cables.

Figure 42 - External Active Shunt Mounted Inside the Drive System Enclosure

Dirty Wireway L Enclosure —+ 150 mm (6.0 in.) Clean Wireway
clearance (min) above the
D . C
shunt resistor.
76 mm (3.0 in.) ] VD
clearance (min) below, left, External Active Shunt
and right of the shunt resistor.
Shunt Power Wiring Methods:
Twisted pair in conduit (1st choice).
Twisted pair, two twists per foot (min)(2nd choice).
24V DC Kinetix 5700 Servo Drive System
Power Supply \
[ Ao I —; N
Safety Cable L . ] Jﬁ e
D (hardwired safety only) e P
1
Circuit © > VD
Protection Digital Inputs
and Ethernet Cables
Very Dirty Filter/AC Input ({8888 C
Connections Segregated ||™ am " p
(not in wireway) [—@
50 mm
AC Line Filter (57in) No sensitive
(required for CE and UK) equipment within
150 mm (6.0 in.)
Module Status
D D C
Motor Cables
Route motor cables Route registration and communication
in shielded cable. signals in shielded cables.
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Chapter 3

Determine Mounting Order

Mount the Kinetix 5700 Drive System

This chapter provides installation procedures for mounting your Kinetix® 5700 drive system to
the system panel and installing DC-bus links and 24V shared-bus connector kits to the drive
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.

£\
VAN

Mount the DC-bus power supply or regenerative bus supply on the far right or far left,
whichever makes the best use of panel space. Mount inverter modules and iTRAK® power
supplies in order from left to right (as shown in Figure 43) or right to left (as shown in

Figure 45).
IMPORTANT

SHOCK HAZARD: To avoid the hazard of electrical shock, perform all
mounting and wiring of the Kinetix 5700 drive system before applying
power. Once power is applied, connector terminals can have voltage
present even when not in use.

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

We recommend that you mount inverter modules and iTRAK power
supplies according to power rating (highest to lowest) from left to right
(or right to left) starting with the highest power rating.

Table 28 - Kinetix 5700 Single-axis Inverter Modules

Attribute 2198-S086-ERSx 2198-S130-ERSx 2198-S160-ERSx 2198-5263-ERSx 2198-S312-ERSx
Continuous Power
Output, nom 29.7 kW 44,9 kW 60.1kW 90 kW 12 kW

Table 29 - Kinetix 5700 Dual-axis Inverter Modules

Attribute

2198-D006-ERSx

2198-D012-ERSx

2198-D020-ERSx

2198-D032-ERSx

2198-D057-ERSx

Continuous Power Output,
nom

2x17kW

2x 34 KkW

2x55 kW

2x 8.9 kW

2x15.9 kW

Table 30 - iTRAK Power Supply

Attribute 2198T-W25K-ER
Continuous Power
Output, nom TkW

The Kinetix 5700 drive system in Figure 43 could be powered by the

2198-Pxxx DC-bus power supply or 2198-RPxxx regenerative bus supply. This example is
powered by the DC-bus power supply (positioned on the left) with inverter modules mounted
according to power rating (highest to lowest) from left to right.
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Figure 43 - System Mounting Order Example (single DC-bus power supply)
Highest Power Utilization Lowest Power Utilization

2198-S086-ERSx 2198-D012-ERSx 2198-D006-ERSx
Single-axis Inverter Dual-axis Inverter  Dual-axis Inverter
S CT=T1 1 Shared-bus Connection Systems

. -~ (DC-bus and 24V DC)

2198-P141 s 2
DC-bus Power Supply || [ ]

D Azu"
[

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 C on page 335 for more system sizing information.

IMPORTANT

Figure 44 - System Mounting Order Example (multiple DC-bus power supplies)
Highest Power Utilization Lowest Power Utilization

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

‘ 2198-P208 DC-bus Power Supplies " ‘\\\ l /

L == MU IV N I P - | Shared-bus Connection Systems
po e S, SHLE o scdalnecighye ) (0C-bus and 24V 0C)
= =
[a/uals] ﬂ %@Dﬁ ‘ﬁﬁﬁ
LLHEL)
o o e T
=gy

(1) The DC-bus power supplies can be left or right of the inverters.
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This example is powered by the regenerative bus supply (positioned on the right) with inverter
modules mounted according to power rating (highest to lowest) from right to left.

Figure 45 - System Mounting Order Example (regenerative bus supply)

Lowest Power Utilization Highest Power Utilization
2198-D006-ERSx 2198-D012-ERSx 2198-S312-ERSx
Dual-axis Inverter Dual-axis Inverter Single-axis Inverter
|Dua|-axis Inverterdl Single-axis Inverters ” Regenerative Bus Supplym |

Shared-bus Connection System
./ (DC-bus and 24V DC)

2198-DCBUSCOND-RP312
DC-bus Conditioner

° o
w *
— T (4 AWC ] 21mm’ (4-4/0 ANG) ~
s i || © o (B emtmin
I ~F@ O O © 0 ©
|
=1
L ne e'n

e e

(

(1) The regenerative bus supply can be mounted left or right of the inverters.

IMPORTANT  The maximum number of inverter modules depends on the maximum
system capacitance precharge capability of the power supply and the
total system capacitance.

Refer to Appendix C on page 335 for more system sizing information.

IMPORTANT  The regenerative bus supply is not compatible with the iTRAK power
supply.

Mount Accessory 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-10 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.
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Figure 46 - Flexible Bus Bar Example

External DC-bus

Flexible Bus-bars = Wire Lug Connections

 —
DC-bus ,Lmk DC-bus Links
Connections
| &
2198-CAPMOD-DCBUS-I0
-—— Extension Module

2198-xxxx-ERSx ‘

Inverters -~ 2198-DCBUSCOND-RP312

‘ | DC-bus Conditioner Module
[

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. See the Accessory Module
Connector Specifications on page 148 for DC-bus wiring requirements.

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 47 - Zero-stack Tab and Cutout Example
Zero-stack Tab

/ and Cutout Engaged

N y
Kinetix 5700 Drive Modules & O /J \

(front view) () ] u
_ lem e k=
woo® ] wor®
NET @ NET @

BN -

For Kinetix 5700 system sizing examples, refer to Appendix C on page 33b.

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:

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

Figure 48 - DC-bus Connector Example

DC-bus Link, 85 mm

‘ == . Align the DC-bus link
DC-bus Link, 100 mm \ \ | = DC-bus Link, 55 mm lower pivots with the
=

(seated) — latches and push downward
—_— =
until they latch.

Zero-stack Tab ’»~]
and Cutout Engaged -
-
Kinetix 5700 Drive System |

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

DC Link Latched

Dual Axis Inverter, 55 mm

DC-bus Power Supply __|

- Single Axis Inverter, 85 mm

[ D ‘ - — N Single Axis Inverter, 100 mm
= JET Bl ——

(1) DC-bus links latch on both sides when inserted into the DC-bus connectors. To remove 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:

«  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. 2198-S263-ERSx and 2198-S312-ERSx drives and 2198-RP263 and 2198-RP312 bus
supplies use the 2198T-W25K-P-IN input wiring connector. All other modules use the

2198-TCON-24VDCIN36 input wiring connector. Both wiring connectors accept up to 10 mm? (6
AWG) wire. The CP connectors that are included with each module accept up to 10 mm? (12

AWG) or 6 mm?2 (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.
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Figure 49 - 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.

The following configurations require more than one 24V input wiring connector:
«  The 40 A maximum current rating is exceeded

»  The 2198-RPxxx regenerative bus supply is positioned between the inverters or
accessory modules in any single cluster

»  The 2198-RPxxx regenerative bus supply is positioned to the right of any other module
In this example, one 24V connection system spans (left to right) across the 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 regenerative bus supply and single-axis inverter only.

A 24V control power bus-bars that bridge across 2198-RPxxx regenerative
\ Y bus supplies are not available.
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Figure 50 - Multiple 24V Input Wiring Connector Example
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Drill-hole Patterns 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 and regenerative bus 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 Kinetix 5700 drive modules is the
2198-K5700-MOUNTKIT system mounting toolkit.

Drill-hole Pattern Calculations

Use Figure 51 to calculate the left-to-right hole pattern for Kinetix 5700 drive system
configurations that include the 2198-Pxxx DC-bus power supply.

1. The first hole location is zero.

2. The second hole location is module width minus 55 mm.
3. The next hole location is 55 mm.

4, Repeat step 2 and step 3 for the remaining holes.
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Figure 51 - DC-bus Power Supply Mounting Hole Patterns

275 mm 45.0 mm See Mounting Hole Pattern Calculations
. First Hounting Hole 45.0 mm See Mounting Hole Pattern Calculations
(typical) Upper and Lower
Mpuntmg Hole 30.0 mm See Mounting Hole Pattern Calculations
(all drive modules)
— r— @ 6.0 mm Typical
000 mm Y 4 ; : P — e —
Upper Mounting Holes E ® ® 5 ® ® E ® © 5 O 5 z g
! Module Top, reference
320 mm |
Module Top, reference |
55 mm
Wide Module
C Applies to only
2198-CAPMOD-DCBUS-IN
176 mm ) Extension Module
Lower Mounting Hole N L—ﬂ 6.0 mm
100 mm 100 mm 85mm 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
315 N 2198-CAPMOD-2240 Capacitor Module
oo mm \__©_J 2198-DCBUSCOND-RP312 DC-bus Conditioner Module
Lower Mounting Hole
CD Applies to 2198-P141, 2198-P208 Power Supplies
2198-S086-ERSx and 2198-S130-ERSx Inverters,
420 mm A 4 —— fi——h_ o ) and 2198-D057-ERSx Inverters
Lower Mounting Hole e J | I
Applies to only 2198T-W25K-ER
465 mm e H o TTRAK Power Supply

Lower Mounting Hole 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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Use Figure 52 to calculate the left-to-right hole pattern for Kinetix 5700 drive system
configurations that include the 2198-RPxxx regenerative bus supply.

Mounting holes for the Kinetix 5700 regenerative bus supply modules are based on 55 mm
spacing, however, only the holes specified for each module are required.

Figure 52 - Regenerative Bus Supply Mounting Hole Patterns
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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 guide
inserts behind the mounting bar and slides left and right. Holes and slots in the drill-hole quide
let you establish the location of each Kinetix 5700 drive module.
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Figure 53 - Mounting Bar

Drill-hole Guide Dimensions are in mm (in.)
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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 Your Kinetix 5700 This procedure assumes that you have prepared your panel and understand how to bond your
: system. For installation instructions regarding other equipment and accessories, refer to the
Drive Modules instructions that came with those products.

A hoist, straps, and J-hooks with a lockable clasp capable of supporting the maximum module
weight are recommended for catalog numbers 2198-RP200, 2198-RP263, and 2198-RP312. For
lifting instructions, see the Kinetix 5700 Regenerative Bus Supply Installation Instructions,
publication 2198-INOT4.

Follow these steps to mount your Kinetix 5700 drive modules to the panel.
1. Lay out the hole pattern for each drive module in the enclosure.
See Establish Noise Zones on page 60 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 beginning on page 75.
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 53.

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

Top Screws \1 Kinetix 5700 Drive System
(bgttgm screws not Shgwn e ) (DE bus SUpp'y and dual-axis

inverter are shown)

Zero-stack Tab
and Cutout Engaged

h. Attach additional drive modules to the right or left of the pr vious 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 72.

6. Tighten all mounting fasteners.
Apply 4.0 Nem (35.4 Ib+in) maximum torque to each fastener.
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Chapter ll'

Kinetix 5700 Connector

Connector Data and Feature Descriptions

This chapter illustrates connectors and indicators for the Kinetix® 5700 drive system

components, including the DC-bus power supply, regenerative bus supply, single-axis inverter,
dual-axis inverter, and accessory modules. Also included in this chapter are connector pinouts
and descriptions for Kinetix 5700 system components.

Use these illustrations to identify the connectors and indicators for the Kinetix 5700 drive

modules.
Data
Figure 54 - DC-bus Power Supply Features and Indicators
ﬂ I
.
4—) | U w4
= H‘ -3
© 5
Kinetix5700
7
A =S
0000 8 i E®
3 - s =
2 éjl [E ];
\E: .:.E;J\ ORI T 16
2 S 9 Pl y
‘ % 10 - (AL
11— ! ZE I=r——r=
iz ]
Shared-bus 24V Input
D Anen-Bradley Wiring Connector
DC-bus Power ‘ R
Supply, Front View ‘ 1 o
(2198-P031 module DC-bus Power Supply, Top View DC-bus Power Supply, Bottom View
is shown) (2198-P031 module is shown) (2198-P031 module is shown)
-—12
Item |Description Item |Description Item |Description
1 Digital inputs (10D) connector 7 LCD display 13 |Shunt resistor (RC) connector
2 Ethernet (PORT1) RJ45 connector 8 Navigation pushbuttons 14 |DC bus(DC) connector
3 Ethernet (PORT2) RJ45 connector 9 Link speed status indicators 15 |24V control input power (CP) connector
4 Zero-stack mounting tab and cutout 10 Link/Activity status indicators 16 |AC Input power (IPD) connector
5 Module status indicator n Contactor-enable (CED) connector 17 |Cooling fan
6 Network status indicator 12 Ground terminal
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Figure 55 - Regenerative Bus Supply Features and Indicators
O ] T g T |
—
: { 15
L _ x 7
@ g8 2198-RPxxx
Kinetix 5700 Regenerative Bus Supply
9 Top View
A, (2198-RP088 is shown)
10
5—— ) é’;‘
—||[E T
3— ||| [%‘ -3
| | Atien-Bradiey | | m
15—»
2198-RPxxx D
Regenerative Bus Supply
Front View O —— ‘ p—
(2198-RP088 is shown) oy O
1
Py
= 1
2198-RP088 and 2198-RP200
Regenerative Bus Supply
Bottom View
| (2198-RP088 is shown)
I --—19
— 2
2198-RP263
and 2198-RP312 -
Regenerative Bus =7 — =
Supply
(bottom view) 2
Item | Description Item | Description Item | Description
1 Ground jumper in operation 8 Network status indicator 15 Lifting points
2 Ground jumper in storage 9 LCD display 16 Active shunt (RC) connector
3 Digital inputs (10D) connector 10 Navigation push buttons 17 DC bus (DC) connector
4 Ethernet (PORT1) RJ45 connector 1 Link speed status indicators 18 24V control input power (CP) connector
5 Ethernet (PORT2) RJ45 connector 12 Link/Activity status indicators 19 AC Input power (IPD) connector M
6 Zero-stack mounting tab and cutout 13 Contactor enable (CED) connector 20 Cooling fans
. Ground lug (partially obscured behind
7 Module status indicator 14 input plug)

(1) Connector plug orientation applies to 2198-RP088 and 2198-RP200 modules (2138-RP200 connector size is larger). See adjacent figure for 2198-RP263 and 2198-RP312 connector plug size
and orientation.
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- o=
Kinetix 5700

Figure 56 - Dual-axis Inverter Features and Indicators

@ wost 13

Dual-axis Inverter, Top View
(2198-D006-ERS4 module is shown)

Dual-axis Inverter, Front View
(2198-D006-ERS4 module is shown)

A

VN VA VM £ yudain

=

-2

dhwan 8N &AM

-

Dual-axis Inverter, Bottom View
(2198-D006-ERS4 module is shown)

-

1 —w
Item Description Item Description Item Description
1 Motor cable clamp with spacers 10 Ethernet (PORT2) RJ45 connector 19 DC bus (DC) connector
2 Ground terminal 1 Zero-stack mounting tab and cutout 20 24V control input power (CP) connector
3 Motor feedback (MF) connector - A 12 Module status indicator 21 Motor brake (BC) connector - A
4 Motor feedback (MF) connector - B 13 Network status indicator 22 Motor power (MP) connector - A
5 Universal feedback (UFB) connector - A 14 LCD display 23 Motor power (MP) connector - B
) Universal feedback (UFB) connector - B 15 Navigation pushbuttons 24 Motor brake (BC) connector - B
7 Digital inputs (10D) connector - A 16 Link speed status indicators 25 Cooling fan
8 Digital inputs (10D) connector - B 17 Link/Activity status indicators
9 Ethernet (PORT1) RJ45 connector 18 Safe torque-off (STO) connector
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Figure 57 - Single-axis Inverter Featur

es (2198-S086-ERSx, 2198-S130-ERSx, 2198-S160-ERSx)
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|
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9 —p ﬂ] l & s L j— 9 ﬂﬁ
(T =) 10
© =3
Kinetix 5700
12
——13
14
15
1
1
Single-axis Inverter, Top View Single-axis Inverter, Bottom View
(2198-S086-ERS4 module is shown) (2198-S086-ERS4 module is shown)
3 o | [ Single-axis Inverter, Front View
° (2198-S086-ERS4 module is shown)
]
Item Description Item Description
- 1 Motor cable clamp 12 LCD display
Dﬂ )) 2 Tie-wrap bracket for feedback cable 13 Navigation pushbuttons
3 Motor brake (BC) connector 14 Link speed status indicators
4 Motor feedback (MF) connector 15 Link/Activity status indicators
5 Universal feedback (UFB) connector 16 Safe torque-off (STO) connector
6 Digital inputs (10D) connector 17 DC bus (DC) connector
7 Ethernet (PORT1) RJ45 connector 18 24V control input power (CP) connector
8 Ethernet (PORT2) RJ45 connector 19 Motor power (MP) connector
9 Zero-stack mounting tab and cutout 20 Cooling fans
10 Module status indicator 2 Ground terminal
M Network status indicator
1 - [ @ ]
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Figure 58 - Single-axis Inverter Features (2198-$263-ERSx, 2198-S312-ERSx)
Ja\
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i 1
® e
I;etix57g($;~ n 21 —
12
13 20—
14
15 18— i -7
F
Single-axis Inverter, Top View
(2198-S263-ERSx and 2198-S312-ERSx modules)
== B g]
Bl v S
@ N
| | r—16
o L
=1
3 |l
©
23
%= =
2 w v u Vﬁ%@ §
S
2Imm? (4 AWG-250kemi) ||  © o %D el
15-20 Nm (132-177 Ibin) 0 @& P
HO O 0O}
‘ == | 20—
Single-axis Inverter, Front View Single-axis Inverter, Bottom View
(2198-8263-ERSx and 2198-8312-ERSx modules) (2198-8263-ERSx and 2198-S312-ERSx modules)
1 —— Item Description Item Description
1 Motor cable clamp 13 Navigation pushbuttons
2 Tie-wrap bracket for feedback cable 14 Link speed status indicators
3 Motor brake (BC) connector 15 Link/Activity status indicators
A Motor feedback (MF) connector 16 Ground jumper in operation
5 Universal feedback (UFB) connector 17 Lifting points
6 Digital inputs (10D) connector 18 Safe torque-off (STO) connector
7 Ethernet (PORT1) RJ45 connector 19 Motor power (MP) connector
8 Ethernet (PORT2) RJ45 connector 20 Ground terminal
9 Zero-stack mounting tab and cutout 2 DC bus (DC) connector
10 Module status indicator 22 24V control input power (CP) connector
- Cooling fans (replacement kits
1 Network status indicator 23 available)
12 LCD display
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Figure 59 - iTRAK Power Supply Features and Indicators

6 —» A )
EE I o D e O
@ oo 8
Kinetix 5700
9 16
17
5
4 18
3 19
| @ allen-Bradiey )
20
O
! L—:J [j iTRAK Power Supply
. TRAK Power Supply (bottom view)
E (top view)
|
@ iTRAK Power Supply
(front view)
iTRAK® Power Supply
(left side view)
Item | Description Iltem | Description Iltem | Description
1 Power bus cable clamp 8 Network status indicator 15 24V control input power (CP) connector
Ground lug (partially obscured behind . 24V control output power (ICP) connector -
2 output plugs) 9 LCD display 16 A
3 Digital inputs (10D) connector 10 Navigation push buttons 17 DC bus output (IDC) connector - A
4 Ethernet (PORT1) RJ45 connector 1l Link speed status indicators 18 %l'v control output power (CP) connector -
5 Ethernet (PORT2) RJ45 connector 12 Link/Activity status indicators 19 DC bus output (IDC) connector - B
. . iTRAK power-supply ready (IR) .
6 Zero-stack mounting tab and cutout 13 connector 20 Cooling fan
7 Module status indicator 14 DC bus input (DC) connector 2 Power supply internal fuse
IMPORTANT  For I0D, IR, IDC, and ICP connector pinouts, and internal fuse information

see iTRAK System with TriMax Bearings User Manual, publication
21987-UM002, or iTRAK 5730 System User Manual, publication

2198T-UMOQS3.
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Kinetix 5700 3

@ Allen-Bradley

Figure 60 - Capacitor Module and DC-bus Conditioner Module Features and Indicators

(side view, lug cover removed)

- N 2198-CAPMOD-2240 Capacitor Module and
% m . ﬂ 2198-DCBUSCOND-RP312 DC-bus Conditioner Module

2198-CAPMOD-2240 Capacitor Module and —7
2198-DCBUSCOND-RP312 DC-bus Conditioner Module
(front view)
| |--— 8
D — 2198-CAPMOD-2240 Capacitor Module and
&= 2198-DCBUSCOND-RP312 DC-bus Conditioner Module
L N GCra—1 ——= (top views)
Item Description Item Description Item Description
DC- M8 stud (external DC-bus), shown
1 round st ith wires " X ) '
Ground stud 5 Stud/lug cover with wires 9 with fleible bus-bar
. . DC+ M8 stud (external DC-bus), shown
2 Module status (MS) connector ) Stud cover without wires 10 with wire lug
3 DC-bus status indicator 7 DC-bus (DC) connector n M8 hex nut
4 Module status indicator 8 24V control input power (CP) connector 12 Lug spacer

(1) This example shows the lug cover oriented for wires exiting to the left (module is on the far left of the drive configuration). Rotate lug cover 180° when wires exit to the right (module is on
the far right of the drive configuration).

(2) 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 61- Extension Module Features and Indicators

~ N
Kinetix 5700 I
A JEmm - 2198-CAPMOD-DCBUS-10
Extension Module
— (side view, lug cover removed)
I @ Allen-Bradley
-1

2198-CAPMOD-DCBUS-10
Extension Module
(front view)

2198-CAPMOD-DCBUS-10
Extension Module

(top views)
Item Description Item Description
1 Ground lug 5 DC- M8 stud (external DC-bus)
) Stud/lug cover with wires 0 6 DC+. M8 stud (ext(g)rnal DC-bus), shown with
flexible bus-bar
3 Stud cover without wires 7 M8 hex nut
4 DC-bus (DC) connector 8 Lug spacer

(1) This example shows the lug cover oriented for wires exiting to the left (module is on the far left of drive configuration).
Rotate lug cover 180° when wires exit to the right (module is on the far right of drive configuration).
(2) Flexible bus-bars are included with only the 2198-CAPMOD-DCBUS-10 extension module.

Safe Torque-off Connector Pinout

The hardwired safe torque-off (STO) connector pinouts apply to single-axis and dual-axis
inverters. For feature descriptions and wiring information, refer to Chapter 9 beginning on
page 253.

Input Power Connector Pinouts

Input power connectors include the AC input power (IPD) connector, contactor enable (CED)
connector, and the 24V input power (CP) connector.

Table 31- AC Input Power Connector

IPD Pin Description Signal Module

L Chassis ground L

L3 L3 « DC-bus power supply

L2 Three-phase input power L2 + Regenerative bus supply
L L
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Pin1

o

Pin4

=== ]

Pin Orientation for 4-pin
Digital Inputs (10D) Connector

Table 32 - 24V Input Power Connector

CP Pin Description Signal Module
1 24V power supply, customer supplied 24+ « DC-bus power supply
« Regenerative bus supply
« Inverters
2 24V common 24V- + Capacitor module
« DC-bus conditioner module
« iTRAK power supply
Table 33 - Contactor Enable Connector
CED Pin Description Signal Module
0K+ Relay-driven contact that provides a 24V signal |CONV OK+
to non-Kinetix 5700 inverters indicating that they
can draw power from the regenerative power .
0K- supply. This signal is intended for use with CONV 0K- Regenerative bus supply
Kinetix 6000, Kinetix 7000, or PowerFlex® drive
migration.
EN- Relay-driven contact that is used in the control |CONT EN- |+ DC-bus power supply
EN+ string for a three-phase power contactor. CONTEN+ |+ Regenerative bus supply

DC Bus and Shunt Resistor Connector Pinouts

The 2198-Pxxx DC-bus power supply RC connector wires to an external passive shunt when the
internal shunt capacity is exceeded. The 2198-RPxxx regenerative bus supply has no internal
shunt and the RC connector wires to an external active shunt.

Table 34 - DC Bus Power Connector

DC Pin Description Signal Module
DC- « DC-bus power supply
« Regenerative bus supply
Bus bar DC bus connections « Inverters
0C+ « Accessory modules
« iTRAK power supply
Table 35 - Shunt Connector
RC Pin Description Signal Module
1 SH
Passive shunt connections DC-bus power supply
2 DC+
1 . . DC- .
) Active shunt connections 0er Regenerative bus supply

Digital Inputs Connector Pinouts

The DC-bus power supply has two configurable digital inputs and four configurable functions
to choose from in the Logix Designer application.

Table 36 - DC-bus Power Supply Digital Input Pinouts

10D Pin Description Signal Module
1 24V current sinking fast input #1 INT
2 1/0 common for customer-supplied 24V suppl COM
— - PP PRy DC-bus power supply
3 24V current sinking fast input #2 IN2
4 1/0 cable shield termination SHLD
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Table 37 - DC-bus Power Supply Configurable Functions

Default Configuration Description
Unassigned
o Enable
B:g:{:: ;EBEPZ_:EJnnaabslggned Bus Capacitor OK
Shunt Thermal Switch OK
Bus Conditioner OK

Single-axis inverters, dual-axis inverters, and the regenerative bus supply have four
configurable digital inputs with fast response times and ten configurable functions to choose
from in the Logix Designer application.

Table 38 - Inverter and Regenerative Bus Supply Digital Input Pinouts

10D Pin Description Signal Module
1 24V current sinking fast input #1 INT
2 1/0 common for customer-supplied 24V suppl COM
neen T ATE P ey
3 24V current sinking fast input #2 IN2
:
CE 4 1/0 common for customer-supplied 24V supply COM
C@ 5 Chassis ground SHLD « Inverters
Heen 6 24V current sinking fast input #3 IN3 « Regenerative bus supply
7 1/0 common for customer-supplied 24V supply COM
Pin Orientation for 10-pin Digital ~ 8 24V current sinking fast input #4 IN4
Inputs (10D) Connector 9 1/0 common for customer-supplied 24V supply ~ [COM
10 Chassis ground SHLD

Table 39 - Inverter Configurable Functions

Default Configuration Description

Unassigned

Enable

Home

Registration 1

Digital input1 = Enable Registration 2

Digital input2 = Home

Digital input3 = Registration 1 Positive overtravel

Digital input4 = Registration 2 Negative overtravel

Regeneration 0K

Bus Capacitor 0K

Shunt Thermal Switch 0K

Bus Conditioner 0K

Table 40 - Regenerative Bus Supply Configurable Functions

Default Configuration Description
Unassigned
Digital input] = Enable Enable
Digital input2 = AC Line Contactor OK Bus Capacitor 0K
Digital input3 = Unassigned Shunt Thermal Switch OK
Digital input4 = Unassigned 1€ Line Contactor OK
Bus Conditioner 0K
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Ethernet Communication Connector Pinout

Pin Description Signal Module
1 Transmit+ TD+
2 Transmit- TD-
i 1 8
3 Receive+ RO+ « DC-bus power supply
4 Reserved - « Regenerative bus supply
5 Reserved - « Inverters HHHHHHHH
5 Receive— RD- « iTRAK power supply
7 Reserved -
8 Reserved -

Motor Power, Brake, and Feedback Connector Pinouts

These connector pinouts apply to the single-axis and dual-axis inverter.

Table 41 - Motor Power Connector

MP Pin Description Signal Color
u U Brown
v Three-phase motor power v Black
W W Blue

L Chassis ground L Green

>

ATTENTION: To avoid damage to the Kinetix 5700 system power supply and
inverter, make sure the motor power signals are wired correctly. Refer to

Figure 92 and Figure 93 beginning on page 124 for connector wiring
examples.

IMPORTANT

Drive-to-motor power cables must not exceed 90 m (295 ft), depending
on feedback type and overall system design. See Appendix D, beginning
on page 343, for more information.

System performance was tested at this cable length. These limitations
also apply when meeting CE and UK requirements.

Table 42 - Motor Brake Connector

BC Pin Description Signal

1 MBRK+
Motor brak ti

2 otor brake connections VBRI
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Motor Feedback Connector Pinouts

These connector pinouts apply to the single-axis and dual-axis inverter.
Table 43 - DSL Feedback Connector

MF Pin Description Signal
1 D
) Bidirectional data and power for digital encoder interface Dj
Cable shield and grounding plate (internal to 2198-KITCON-DSL connector kit)
termination point.
SHIELD SHIELD
Cable shield and shield clamp (internal to 2198-H2DCK converter kit) termination
point
IMPORTANT  Drive-to-motor power cables must not exceed 90 m (295 ft), depending

on feedback type and overall system design. See Appendix D, beginning
on page 343, for more information.

System performance was tested at these cable length specifications.
These limitations also apply when meeting CE and UK requirements.

Figure 62 - Pin Orientation for 2-pin DSL Feedback (MF) Connector

Pin1 [)¢
Pin2 |}

Universal Feedback Connector Pinouts

These connector pinouts apply to the single-axis and dual-axis inverter.

Table 44 - Hiperface and TTL Sine/Cosine Universal Feedback Connector

UFB Pin Description Signal

1 Sine differential input + MTR_SIN+
A differential input + MTR_AM+

9 Sine differential input- MTR_SIN-
A differential input- MTR_AM-

3 Cosine differential input + MTR_COS+
B differential input + MTR_BM+

4 Cosine differential input - MTR_COS-
B differential input - MTR_BM-

5 Data differential input/output + MTR_DATA+
Index differential input + MTR_IM+

6 Encoder common MTR_ECOM

1 Encoder 9V power output MTR_EPWRgV @

8 Hall commutation S3 input MTR_S3

(M

Not applicable unless motor has integrated thermal protection.
(2) Determine which power supply your encoder requires and connect to only the specified supply. Do not make connections to both supplies.

UFB Pin Description Signal

9 Clock output + MTR_CLK+

10 Data differential input/output - MTR_DATA-
Index differential input - MTR_IM-

m Motor thermostat (normally closed) ! MTR_TS

12 Hall commutation S1input MTR_S1

13 Hall commutation S2 input MTR_S2

14 Encoder 5V power output MTR_EPWRSV (2)

15 Clock output - MTR_CLK-

Figure 63 - Pin Orientation for 15-pin Universal Feedback (UFB) Connector

| Pin10

o fo+—Pin5
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Understand Control Signal
Specifications

Accessory Module Pinouts

The module status (MS) connector applies to capacitor modules and DC-bus conditioner

modules.
Table 45 - Module Status Connector

MS Pin Description Signal
]— Module status output MS
2 P s

features.

Digital Inputs

This section provides a description of the Kinetix 5700 digital inputs, Ethernet communication,
power and relay specifications, encoder feedback specifications, and safe torque-off

Digital inputs are available for the machine interface on the 10D connector. Two for the DC-bus

power supply, four for the single-axis inverter, four per axis for the dual-axis inverters, and

four for the regenerative bus supply. 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 10D

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-RMOQ1.

Table 46 - Understand Digital Input Functions

>
(7]
(-
L E
Functions Description S1E|&
o > (-
% | b | b
e 2|2
o~N o~N o~N
Enable A 24V DC input is applied to this terminal as a condition to enable each module. X1 X1 X
Home An active state indicates to a homing sequence that the referencing sensor has been seen. Typically, a transition of this signal isused to | _ ¥l -
establish a reference position for the machine axis.
Registration | An inactive-to-active transition (also known as a positive transition) or active-to-inactive transition (also known as a negative transition) | = | X | -
Registration 2 is used to latch position values for use in registration moves. - x| -
ngi;it\{:eog\fer:{?gveél The positive/negative limit switch (normally closed contact) inputs for each axis require 24V DC (nominal). - X | -
In the active state the inverters can be enabled. An inactive state indicates that the Bulletin 8720MC-RPS unit is not ready to supply DC-
bus power. The inverters cannot be enabled.
. @ When a bus group is supplied by an 8720MC-RPS unit, one inverter in the bus group must be configured in the Logix Designer application | ¥l -
Regeneration OK as Shared-DC Non-CIP Mation™ Converter and assigned to Regeneration OK. This signal is wired from RDY on the 8720MC-RPS unit and
indicates to the Kinetix 5700 drive system that the 8720MC-RPS unit is ready to supply power. Enabled inverters enumerate a Bus Power
Sharing fault if the Regeneration OK input goes inactive.
When the 2198-R014, 2198-R03], or 2198-R127 external shunt resistor is wired to the DC-bus power supply, this input must be configured in
Shunt Thermal the Logix Designer application to monitor the status of the external shunt module thermal switch and assigned to Shunt thermal switch
Switch OK 0K. This function does not apply to the 2198-R004 shunt resistor. You can also use this input to monitor the status of an active shunt X | X | X
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 Logix Designer application and wire the module status (MS) output from the 2198-CAPMOD-2240
Bus Capacitor 0K capacitor module to indicate to the DC-bus power supply, regenerative bus supply, or inverters that a major fault is present on the X1 XX
capacitor module.
You can configure this input in the Logix Designer application and wire the module status (MS) output from the 2198-DCBUSCOND-RP312
Bus Conditioner 0K DC-bus conditioner module to indicate to the DC-bus power supply, regenerative bus supply, or inverters that a major faultis presenton | X | X | X
the DC-bus conditioner module.
You can configure this input in the Logix Designer application to tell the 2198-RPxxx regenerative bus supply that the main AC line
AC Line Contactor 0K | contactor has closed and is sending L1...L3 AC line voltage. This is accomplished by wiring an auxiliary Normally Open contact off the - -] X

main M1 contactor into one of the regenerative bus supply digital inputs.

(1) The function is always inactive unless assigned to a digital input in the Logix Designer application. To configure your DC-bus power supply digital input for Shunt Thermal Switch OK or Bus

capacitor OK, refer to step 10 on page 169. To configure your regenerative bus supply digital input for Bus Conditioner OK or AC Line Contactor OK, refer to step 10 on page 173.

(2) For more information on configuring a Shared-bus Non-CIP Motion Converter, refer to step 1on page 183. For more information on wiring the 8720MC-RPS unit, refer to Figure 170

on page 298.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024

91


http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/gmc-rm001_-en-p.pdf

Chapter 4

Connector Data and Feature Descriptions

Table 47 - Digital Input Specifications

Drive Module
3

o E >

Attribute Value x| 5| B

s | 8| &

g 88

™~ ™~ ™~N
Digital input type Optically isolated, active high, single-ended, current sinking (EN 61131-2 Type 1) [X  |[X  |X
Input current (with 24V applied) 12 mA, typical X X X
On-state input voltage 15...30V @ 15 mA, max X X X
Off-state input voltage -10..5.0V X X X
Pulse reject filtering (applies to registration function only) 12.0 ps - X |-

Pulse reject filtering (debounce filter)

Applies to all other input functions, Home, for example. 20 ms, nom e 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 |-
Windowed registration invalid-to-valid event delay (inverters only) ~ [125 ps, min - X |-

oM O

Figure 64 - Digital Input Circuitry

| 10D-10r10D-3
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ij‘l”'z Kinetix 5700 Drive Module

Ethernet Communication Specifications

The PORT1 and PORT2 (RJ45) Ethernet connectors provide communication with the Logix

5000 controller.

Attribute

Value

Communication

The drive auto-negotiates speed and duplex modes. These modes
can be forced through the Logix Designer application. 100BASE-
TX, full duplex is recommended for maximum performance.

Cyclic update period U

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

Auto MDI/MDIX crossover detection/correction

Yes

Port-to-port time synchronization variation

100 ns, max

Cabling

CATSe shielded, 100 m (328 ft) max

(1) With CIP Security™ enabled on the 2138-Pxxx DC-bus power supply, the cyclic update period cannot be faster than 4.0 ms.
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Contactor Enable Relay

The contactor-enable circuitry includes a relay-driven contact within the 2198-Pxxx DC-bus
power supply and 2198-RPxxx regenerative bus supply. The relay protects the Kinetix 5700
drive system in the event of overloads or other fault conditions.

An AC three-phase mains contactor must be wired in series between the branch circuit
protection and the power supply. In addition, the AC three-phase contactor control string must
be wired in series with the contactor-enable relay at the contactor-enable (CED) connector.
Refer to Power Wiring Examples on page 285 for wiring examples.

personal injury or damage to the drive, wire the contactor-enable relay into

your control string so that:

« three-phase power is removed and the power supply is protected under
various fault conditions.

« three-phase power is never applied to the Kinetix 5700 drive system before
control power is applied.

2 ATTENTION: Wiring the contactor-enable relay is required. To avoid

Figure 65 - Contactor-enable Relay Circuit

CONTEN+
Normally !

Open Relay |
I
\—‘—D CONTEN-

1
Power Supply |
1

Surge suppression (diode, varistor module, RC module, or DC electronic interface) is required
across the auxiliary and main contactor coils.

Table 48 - Regenerative Bus Supply (CED) Relay Output Specifications

Attribute Value Nominal Maximum
On-state current Current flow when the relay is closed. - 1A
On-state resistance |Contact resistance when the relay is closed. 01Q -
Off-state voltage Voltage across the contacts when the relay is open. | 24V DC 28V DC

Table 49 - DC-bus Power Supply (CED) Relay Output Specifications

Attribute Value Nominal Maximum
On-state current Current flow when the relay is closed. - 1A
On-state resistance |Contact resistance when the relay is closed. 10Q -
0ff-state voltage Voltage across the contacts when the relay is open. | 24V DC 28V DC
Converter OK Relay

The converter OK circuitry includes a relay-driven contact within the 2198-RPxxx regenerative
bus supply. The relay provides a 24V signal to non-Kinetix 5700 inverters indicating that they
can draw power from the regenerative power supply and that the power supply is not faulted.

Pa This signal is intended for use with Kinetix 6000, Kinetix 6200,
\ ¥ Kinetix 6500, Kinetix 7000, or PowerFlex drives when migrating from the
8720MC-RPS to the 2198-RPxxx regenerative bus supply.

Refer to Power Wiring Examples on page 285 for wiring examples.
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24VPWR —!
Internally |
Controlled i

Relay okt

Regenerative Resettable Fuse i

Bus Supply | ok
24V COM

Current limited output with auto-resettable fuse.

Table 50 - Converter 0K Relay Output Specifications

Attribute Value Min Max
On-state current Current flow when the relay is closed. - 08A
Off-state voltage | oltage across the contacts when the relay is open |- ovoc
On-state voltage  |Or closed. - 24V DC
Motor Brake Circuit

The brake option is a spring-set holding brake that releases when voltage is applied to the
brake coil in the motor. The customer-supplied 24V power supply drives the brake output
through a solid-state relay. The dual-axis inverters have separate brake circuits for each axis.
The solid-state brake driver circuit provides the following:

« Brake current-overload protection
+ Brake over-voltage protection

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-AT0Q3.

Two connections (BC-1and BC-2) are required for the motor brake output (refer to Figure 67).
Connections are rated for 2.0 A @ +24V (dual-axis inverters) and 5.0 A @ +24V (single-axis
inverters).

Figure 67 - Motor Brake Circuit

|
[ 1 1
Control | ! ;
Board A4 i b ‘ |}—| ! !
: L1 wsk+ Bc1)
I
|
I

,,,,,,,,,,,

Inductive
Kinetix 5700 Energy
Servo Drive Clamp

MBRK- (BC-2)
24V (OM

IMPORTANT Motor holding-brake switching frequency must not exceed 10 cycles/
min.

Control of the solid-state relay to release the motor brake is configurable in the Logix Designer
application (refer to Configure SPM Motor Closed-loop Control Axis Properties on page 206). 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 0 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.
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These steps provide one method you can use to control a brake.

1. Wire the mechanical brake according to the appropriate interconnect diagram in
Appendix A beginning on page 283.

2. Enter the MechanicalBrakeEngageDelay and Mechanical BrakeReleaseDelay times in the
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-TDOO1.

3. Use the drive stop-action default setting (Current Decel & Disable).
Refer to Axis Properties>Actions>Stop Action in the Logix Designer application.

4. Use the motion instruction Motion Axis Stop (MAS) to decelerate the servo motor to 0
rpm.

5. Use the motion instruction Motion Servo Off (MSF) to engage the brake and disable
drive.

Control Power

The Kinetix 5700 drive modules require 24V DC (21.6...26.4V) input power for control circuitry.

IMPORTANT SELV or PELV rated power supplies must be used to energize external safety
devices connected to the Kinetix 5700 safety inputs.
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 51- Control Power Current Specifications

. Drive Module 24V Current Per Module 2l|y Currept, max 24V Inrush Current
Drive Module cat. No. gl[:gn-hrake motor) gvnlclth maximum brake current) A
2198-P031 08
, 2198-P070
DC-bus Power Supplies - 40
2198-P141 19
2198-P208
2198-RP088 43
) , 2198-RP200 b.4
Regenerative Bus Supplies - 40
2198-RP263 01
2198-RP312
2198-D006-ERSx
2198-D012-ERSX 142 556
Dual-axis Inverters 2198-D020-ERSx 40
2198-D032-ERSX 17?0 770
2198-D057-ERSx 230 831
2198-S086-ERSx
2198-S130-ERSx
Single-axis Inverters 2198-S160-ERSX 4§ g6 40
2198-S263-ERSx
2198-S312-ERSx
iTRAK Power Supply 2198T-W25K-ER 13 - 29
Capacitor Module 2198-CAPMOD-2240 0.1 70
Extension Module 2198-CAPMOD-DCBUS-10 - - -
DC-bus Conditioner Module 2198-DCBUSCOND-RP312 0.1 70

(1) Inrush current duration is less than 30 ms.

(2) Values are base current per module.

(3) Values assume two brake matars, each drawing the maximum rating of 2 A, are attached to each module.

(4) Values assume the maximum rated brake current of 5 A.

(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
21987-UM002, or iTRAK 5730 System User Manual, publication 2198T-UM0Q3.
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Feedback Specifications

The Kinetix 5700 drives accept motor feedback signals from Hiperface digital-servo-link (DSL)
encoders on the motor feedback (MF) connector and Hiperface, incremental, and EnDat
encoders on the universal feedback (UFB) connector.

IMPORTANT  Auto-configuration in the Logix Designer application of intelligent
absolute, high-resolution encoders, incremental, and EnDat encoders is

possible with only Allen-Bradley motors.

The MF and UFB connectors can be used in the following applications:
» Motor feedback
« Auxiliary feedback-only axis
+  Dual-loop control applications

Encoder Feedback Supported on the DSL Feedback Connector

The Kinetix 5700 drives support Kinetix VPL, VPC-0, VPF, VPH, and VPS servo motors with
Hiperface digital-servo-link (DSL) encoders by using the 2-pin (MF) feedback connector.

Other Allen-Bradley® motors and actuators with Hiperface single-turn or multi-turn high-
resolution absolute encoders are also accepted. However, to connect these devices to the MF
connector, you must also use the 2198-H2DCK Hiperface-to-DSL (series B or later) converter kit
for Hiperface-to-DSL feedback conversion. Alternatively, you can use the universal (UFB)
feedback connector for those motors and actuators.

Encoder Feedback Supported on the UFB Feedback Connector

The Kinetix 5700 drives also support multiple types of feedback devices by using the 15-pin
(UFB) universal feedback connector and sharing connector pins in many cases. Use the 2198-
K57CK-D15M universal feedback connector kit for terminating the feedback conductors.

Table 52 - Universal Feedback General Specifications

Attribute

Motor Feedback

Auxiliary Feedback

Feedback device support

« Hiperface
« Generic TTL Incremental !

- EnDat Sin/Cos ?
« EnDat Digital ©®

« Hiperface
« Generic TTL Incremental !

« Generic Sine/Cosine Incremental ! |+ Generic Sine/Cosine Incremental

- EnDat Sin/Cos ?)
« EnDat Digital ©®

Power supply voltage (MTR_EPWRSV) |5.27...5.50v )
Power supply current (MTR_EPWR5V) | 300 mA, max

Power supply voltage (MTR_EPWR9V) | 8.30...9.90v 4
Power supply current (MTR_EPWRIV) {150 mA, max

« Single-ended, under 500 Q2 = no fault

Thermostat « Single-ended, aver 10 kO = fault

(1) These could be with or without HALL effects (UVW).

(2) EnDat sine/cosine encoders support only Kinetix RDB motors and applicable third-party motors. See Table 59 on page 98
(3) EnDat digital encoders support VPC-Bxxxxx-Y motors and applicable third-party motors. See Table 53 on page 98.

(4)  For 2198-Dxxx-ERSx (dual-axis) drives, these motor feedback voltage and current ratings are per axis.

Table 53 - Universal Feedback Signals by Device Type

UFB Pin |Hiperface IsnecI:':mce:tTaLl gﬁ:i?:;c sinel Egls)ial:eSmel EnDat Digital
Incremental

1 MTR_SIN+ MTR_AM+ MTR_SIN+ ENDAT_B+ -

2 MTR_SIN- MTR_AM- MTR_SIN- ENDAT_B- -

3 MTR_COS+ MTR_BM+ MTR_COS+ ENDAT_A+ -

4 MTR_COS- MTR_BM- MTR_COS- ENDAT_A- -

5 MTR_DATA+ MTR_IM+ MTR_IM+ MTR_DATA+ MTR_DATA+

6 MTR_ECOM MTR_ECOM MTR_ECOM MTR_ECOM MTR_ECOM
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Table 53 - Universal Feedback Signals by Device Type (Continued)

UFB Pin |Hiperface fnecnrzmce:;lll gg:;lr;c sine/ E:g?;:i"el EnDat Digital
Incremental

7 MTR_EPWROV () |- - MTR_EPWROV | MTR_EPWRIV

8 - MTR_S3 MTR_S3 - -

9 - - - MTR_CLK+ MTR_CLK+

10 MTR_DATA- MTR_IM- MTR_IM- MTR_DATA- MTR_DATA-

M MTR_TS MTR_TS MTR_TS MTR_TS MTR_TS

12 - MTR_S1 MTR_S1 - -

13 - MTR_S2 MTR_S2 - -

14 MTR_EPWRSV () | MTR_EPWRSV MTR_EPWRSV MTR_EPWRSV () | MTR_EPWRSYV

15 - - - MTR_CLK- MTR_CLK-

(1) Determine which power supply your encoder requires and connect to only the specified supply. Do not make connections to

both supplies.

A

ATTENTION: To avoid damage to components, determine which
power supply your encoder requires and connect to either the 5V or
9V supply, but not both.

Table 54 - Hiperface Specifications

Attribute

Value

Memory support

Not programmed, or programmed with Allen-Bradley motor 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 U

Line loss detection (AM/BM)

Average (sin? + cos?) > constant

Noise filtering (AM/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

(1) For 2198-xxxx-ERS4 drives, the input voltage range is 0.84...1.2V.

Table 55 - Generic TTL Incremental Specifications

Attribute

Value

TTL incremental encoder support

5V, 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

(1) These could be with or without HALL effects (UVW). Refer to Commutation Self-sensing Startup on page 389.
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Table 56 - Generic Sine/Cosine Incremental Specifications

Attribute Value

Sine/Cosine interpolation 2048 counts/sine wave period

Input frequency
(MTR_SIN and MTR_COS) 250 kHz, max

Differential input voltage 0
(MTR_SIN and MTR_COS) 0.6..1.2V, p-p

Commutation angle verification performed at the first Hall signal

. L (9)
Commutation verification transition and periodically verifies thereafter

Hall inputs

(MTR_ST, MTR_S2, and MTR_S3) Single-ended, TTL, open collector, or none

(1) For 2198-xxxx-ERS4 drives, the input voltage range is 0.84...1.2V.
(2) These could be with or without HALL effects (UVW). Refer to Commutation Self-sensing Startup on page 389.

Refer to Encoder Phasing Definitions on page 100 for encoder phasing alignment diagrams.

Table 57 - EnDat Sine/Cosine Interface Specifications

Attribute Value

Protocol EnDat Sine/Cosine

EnDat Sine/Cosine data

communication 2 Mbps, synchronous

Sine/Cosine interpolation 2048 counts/sine wave period

Input frequency
(MTR_SIN and MTR_COS) 250 kHz, max
Differential input voltage 06,12V, p-p

(MTR_SIN and MTR_COS)

Position compare between incremental accumulator and serial data

Incremental position verification performed every 50 ms or less.

Table 58 - EnDat Digital Interface Specifications

Attribute Value

EnDat Digital data communication 4 Mbps, synchronous

Table 59 - Support Requirements for EnDat Encoders

Requirement EnDat Sine/Cosine EnDat Digital
LC 483 LIC 4000
ecimg ecimg®
ECNTI3 ROQ 437
Supported models ECN 1313/EQN 1325 ECN 1123/ EQN 1135
ECN 413/EQN 425 ECN 1325/ EQN 1337
R0Q 425 ECI1319/E01 1331
ECI ' M8/EQI 1130 ECN 125
Position initialization Digital
Position tracking Uses sine/cosine signals Digital
Data frequency 100 kHz 4125 MHz
Sine/cosine frequency 0...250 kHz -

(1) ECIT9 can be procured as either EnDat Sin/Cos or EnDat Digital.

IMPORTANT  To properly support system EnDat feedback, the keying configuration in
drive Module Properties of the Logix Designer application must be
selected to use Kinetix 5700 drive firmware revision 5.0 or later.

IMPORTANT  Unprogrammed Smart feedback devices (Hiperface Sin/Cos, Hiperface

DSL, EnDat Sin/Cos, and EnDat Digital) 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 options.
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Auxiliary Feedback Specifications

The Kinetix 5700 inverters support multiple types of feedback devices by using the 15-pin
(UFB) connector and sharing connector pins in many cases. Refer to Configure Feedback-only
Axis Properties on page 195 to use these in your application.

Table 60 - Auxiliary Feedback Signals by Device Type

UFBPin |Hiperface peneric TIL - Generic SIN/COS | g,pat sin/cos | Enbat Digital

1 AUX_SIN+ AUX_AM-+ AUX_SIN+ ENDAT_B+ -

) AUX_SIN- AUX_AM- AUX_SIN- ENDAT_B- -

3 AUX_COS+ AUX_BM-+ AUX_COS+ ENDAT_A+ -

4 AUX_COS- AUX_BM- AUX_COS- ENDAT_A- -

5 AUX_DATA+ AUX_IM+ AUX_IM+ AUX_DATA+ AUX_DATA+

6 AUX_ECOM AUX_ECOM AUX_ECOM AUX_ECOM AUX_ECOM

7 AUX_EPWRaV (|- - Aux_EPwrav ™ |aux_EPwRaV
9 - - - AUX_CLK+ AUX_CLK+

10 AUX_DATA- AUX_IM- AUX_IM- AUX_DATA- AUX_DATA-

14 AUX_EPWRSYV (| AUX_EPWRbV AUX_EPWRSV AUX_EPWRV | aux_EPWRsY
15 - - - AUX_CLK- AUX_CLK-

(1) Determine which power supply your encoder requires and connect to only the specified supply. Do not make connections to
both supplies.

JAN

Specifications for the auxiliary feedback channel are identical to the motor feedback channel,
except for specifications related to commutation and BLOB programming.

ATTENTION: To avoid damage to components, determine which power
supply your encoder requires and connect to either the 5V or 9V supply, but
not both.

The 9.0V and 5.0V power supplies for auxiliary feedback devices are shared with the motor
feedback channel, and the total current capability is outlined in the table on page 96.

Allen-Bradley Bulletin 842HR, 844D, 847H, and 847T encoders are the preferred encoders for
auxiliary feedback connections.

Table 61 - Allen-Bradley Auxiliary Feedback Encoders

Cat. No.

842HR-MJDZNSFWYD (multi-turn)
842HR-SJDZTSFWYD (single-turn)

844D-B5CCIFW
844D-B5CCICS
844D-B5CCIDR
847H-DN1A-RHO1024

Description

Size 25, sine/cosine (serial), square flange, 3/8 in. solid shaft with flat,
5..12V DC, digital RS-485 interface, M23, 17-pin connector

HS35, hollow-shaft incremental encoders, rear (through-shaft),
5/8 inch, tether, 3/8 in. bolt on a 2.5...4.0 in. diameter, 5V DC in,
5V DC DLD out, MS connector, 10-pin

847H-DN1A-RH02048

847H-DN1A-RH05000

Size 25, incremental encoder, standard square flange, 3/8 inch diameter
shaft with flat, 4.5...5.5V line driver, TTL (B-Leads-A, CW, Z gated with BN),
MS connector, 10-pin

847T-DN1A-RHO1024

847T-DN1A-RH02048

Size 20, incremental encoder, standard square flange, 3/8 inch diameter
shaft with flat, 4.5...5.5V line driver, TTL (B-Leads-A, CW, Z gated with BN),
MS connector, 10-pin

You can add and configure the Allen-Bradley Bulletin 842E-CM Integrated Motion on EtherNet/
IP™ absolute encoder into your Studio 5000 Logix Designer® application to function as a
feedback-only CIP Motion axis in the Logix 5000 controller.
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Table 62 - Allen-Bradley 842E-CM Absolute Network Encoders

Cat. No. Description

« Support for the standard mation instruction set in the Studio 5000 Logix
Designer application

EtherNet/IP interface compliant with [EEE 1588

Support for linear, ring, and star Ethernet topologies

IP67 environmental rating

Available with solid and hollow shaft

842E-CM-Mxxxx (30-bit multi-turn)
842E-CM-Sxxxx (18-bit single-turn)

The Allen-Bradley Bulletin 843ES CIP Safety absolute network encoder is designed for safety
applications that require speed, direction, or position monitoring safety functions.

Table 63 - Allen-Bradley 843ES Absolute Network Encoders

Cat. No. Description

« Rated up to and including SIL 3 according to IEC 61800-5-2, IEC 620261,
and IEC 61508-1

Rated up to and including PLe, Cat. 3, according to IS0 13849-1
Clamping, synchro, and square flange options for solid shaft
Blind-hollow shaft available with stator coupling

Feather-key solid shaft to prevent relative rotation

Dual Ethernet ports with embedded EtherNet/IP switch for linear
networks and Device Level Ring topologies

« |P67 washdown rating

843ES-MIPxBAx (12-bit multi-turn)
843ES-SIPxBAx (18-bit standard,
15-bit safety resolution single-turn)

Refer to the Kinetix Motion Accessories Technical Data, publication KNX-TD004, for more
information on these Allen-Bradley encoders.

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 68 - TTL Encoder Phasing
360°

90° ; 90° . 90° : 90° !

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

Figure 69 - Sine/Cosine Encoder Phasing
|

B | A | : | |
|
|

IMPORTANT The Sine/Cosine encoder signal phasing is different than the TTL
encoder signal phasing.
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Table 64 - Absolute Position Retention Limits

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.

The drive UFB feedback 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 70 - Hall Encoder Phasing
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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) o
VPL-A/Bxxxxx-P
-P VPF-A/Bxxxxx-P VPAR-A/Bxxxxx-P 4096 (+£2048) -
VPS-Bxxxxx-P
VPL-A/Bxxxxx-W,
Hiperface DSL -W xg;f\t\//%%vv\(l VPAR-Bxxxxx-W 4096 (+2048) -
VPL-A/Bxxxxx-Q
VPC-Bxxxxx-Q
-Q VPF-A/Booor-Q VPAR-Bxxxx-Q 512 (+£256) -
VPH-A/Bxxxxx-Q
VPC-B3004x-M
MPL-A/Bxxxxx-M
M MEQAA%BXXXXX&\A MPAR-A/B3xxxx-M
-A/Bxxxxx- MPAI-A/BxxxxxM -
MPS-A/Brocr-M 2048 (x1024)
Hiperface HPK-B/Exxxxx-M
-M1/-M2 MMA-Bxxxoxx-M1/M2 - |-
MPAS-A/Bxxxx1-V05, MPAS-A/Bxxxx2-V20
-V MPL-A/Bxxxxx-V MPAR-A/B1xxxx-V, MPAR-A/B2xxxx-V 4096 (+2048) -
MPAI-A/BxxxxxV
Hiperface (magnetic scale) -xDx - LDAT-Sxxxxxx-xDx - 960 (37.8)
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Table 64 - Absolute Position Retention Limits

Cat. No. Rotary Motor . Retention Limits
Encoder Type " Linear Actuator Cat. No.
» Designator Cat. No. Turns (rotary) mm (linear)
-7 RDB-Bxxxxxx-7 - 1024 (£512) -
EnDat Y VPC-Bxxxxx-Y -
128 (+64) -
-M3/-M4 MMA-Bxxxxxx-M3/M4— |-
Figure 71 - Absolute Position Limits (measured in turns)
4096 Turns _
2048 Turns
P 1024 Turns .
512 Turns
128 Turns
| | |
-2048 -1024 -512 -256 -128 -64 0 +64 +128 +256 +512 +1024 +2048

Functional Safety Features

Position at Power Down

Kinetix 5700 servo drives have safe torque-off (STO) capability and can safely turn off the
inverter power transistors in response to the removal of the STO digital inputs, resulting in
Stop Category 0 behavior. Hardwired and integrated safety options are available on all
Kinetix 5700 servo drives.

Hardwired STO Mode

Hardwired safe torque-off (STO) mode supports parallel input terminals for cascading to
adjacent drives over duplex wiring. For applications that do not require the safety function you
must install jumper wires to bypass the safe torque-off feature. This applies to 2198-xxxx-
ERS3 and 2198-xxxx-ERS4 inverters.

Refer to Hardwired Safe Torque-off on page 260 for the STO connector pinout, installation, and
wiring information.

Integrated Mode

For 2198-xxxx-ERS3 inverters in integrated STO mode, when any GuardLogix® or
Compact GuardLogix safety controller issues the safe torque-off (STO) command over the
EtherNet/IP network and the Kinetix 5700 drives execute the STO commands.

Refer to Integrated Safe Torque-off on page 270 for integrated safety drive specifications,
configuring motion and safety connections, direct motion commands, and the STO bypass
feature.

For 2198-xxxx-ERS4 inverters in integrated mode, the GuardLogix 5580 or Compact GuardLogix
5380 safety controller activates the Timed/Monitored SS1stopping function STO and any of the
Drive Safety instructions providing controller-based safety functions over the EtherNet/IP
network.

For 2198-xxxx-ERS3 (series B or later) drives, Timed SS1and STO are drive-based safety
functions that are activated by the GuardLogix 5580 or Compact Guardlogix 5380 controller
over the EtherNet/IP network. Configure these safety functions through the drive properties
once the Add-on Profile is installed.

Refer to the Kinetix 5700 Safe Monitor Functions Safety Reference Manual, publication 2198-
RMO0Q1, for a description and configuration examples of the integrated stopping functions in
the Studio 5000 Logix Designer application.
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Chapter 5

Connect the Kinetix 5700 Drive System

This chapter provides procedures for wiring your Kinetix® 5700 system components and
making cable connections.

Basic Wil'il'lg Requirements This section contains basic wiring information for the Kinetix 5700 drive system power
supplies, servo drives, the iTRAK® power supply, 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

and wiring of the Bulletin 2198 drive modules prior to applying power. Once
power is applied, connector terminals can have voltage present even when
not in use.

c SHOCK HAZARD: To avoid hazard of electrical shock, perform all mounting

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.

Routing the Power and Signal Cables

Be aware that when you route power and signal wiring on a machine/system, radiated noise
from nearby relays, transformers, and other electronic devices can be induced into I/0
communication, or other sensitive low voltage signals. This can cause system faults and
communication anomalies.

The Kinetix 2090 single motor cable contains the power, brake, and feedback wires, but is
properly shielded to protect the noise-sensitive feedback signals.

Refer to Electrical Noise Reduction on page 59 for examples of routing high and low voltage
cables in wireways. Refer to the System Design for Control of Electrical Noise Reference
Manual, publication GMC-RM0QT, for more information.

Input Power Configurations  The Kinetix 5700 drive system power supply can be either the 2198-Pxxx DC-bus power supply
for Kinetix 5700 Power or the 2198-RPxxx regenerative bus supply. The input power components and wiring depend on

. which power supply is used.
Supplies
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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 drive modules are designed to operate in both
grounded and ungrounded environments.

IMPORTANT  For 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.
2198-DBxx-F line filters also provide compliance, but are not the
preferred solution because they require inverter ground jumpers
installed manually.

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 72 - Grounded Power Configuration (WYE Secondary)

2198-Pxxx DC-bus Power Supply
(bottom view)

Transformer (WYE) Secondary

| L3 |
| | Three-phase
Transformer ( I {h AC Line Filter
e | T { | required for CE)
Three-phase e T '
Input VAC //—J P circuit M1
! Contactor
.................. u—
Phase Ground : § 5 Connect to drive module
Bonded Cabinet L ground stud.
Ground

Ground Grid or @
Power Distribution Ground \=—

(1) When using 2198-DBxx-F line filter, 2198-Pxxx power supply has the ground jumper installed and 2198-xxxx-ERSx inverters
have the ground jumpers installed.
When using 2198-DBRxx-F line filter, 2198-Pxxx power supply has the ground jumper installed, 2198-xxxx-ERSx inverters have
the ground jumpers removed.
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Figure 73 - Impedance-grounded Power Configuration (WYE secondary)

2198-Pxxx DC-bus Power Supply U
(bottom view)

Transformer (WYE) Secondary

! o u:n i '_,
Three-phase . I
Input VAC I L1 ! Circuit M1

I'| Protection
J

Phase Ground

Bonded Cabinet | § Colnnect o
Ground drive module

ground stud.
Ground Grid or
Power Distribution Ground @

(1) 2198-Pxxx power supply has the ground jumper removed. 2198-xxxx-ERSx inverters have the ground jumpers removed.

Figure 74 - Corner-grounded Power Configuration (Delta secondary)

2198-Pxxx DC-bus Power Supply U
(bottom view)

Transformer (Delta) Secondary

—1—
T ]
T {
Circuit Ml
Protection Contactor

Bonded Cabinet

Connect to drive module
Ground

ground stud.

Ground Grid or
Power Distribution Ground

(1) 2198-Pxxx power supply has the ground jumper removed. 2198-xxxx-ERSx inverters have the ground jumpers removed.

Refer to Power Wiring Examples beginning on page 285 for input power interconnect
diagrams.

Ungrounded Power Configurations

The ungrounded power configuration (Figure 75), corner-grounded (Figure 74), and
impedance-grounded (Figure 73) power configurations do not provide a neutral ground point.
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IMPORTANT  If you determine that you have ungrounded, corner-grounded, or
impedance-grounded power distribution in your facility, you must
remove the ground screw in each of your DC-bus power supplies, iTRAK
power supplies, and dual-axis inverters, and the ground jumper in each
of your single-axis inverters.

Refer to Ground Screw or Jumper Settings on page 109 for more
information.

Figure 75 - Ungrounded Power Configuration

2198-Pxxx DC-bus Power Supply
(bottom view)

L2 |
Three-phase |
Input VAC | 11 || circuit M

| [Protection Contactor

Chassis Ground

- § N Connect to
Bonded Cabinet L drive module

Ground ground stud.
Ground Grid or @
Power Distribution Ground \=—

(1) 2198-Pxxx power supply has the ground jumper removed. 2198-xxxx-ERSx inverters have the ground jumpers removed.

each 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 D, beginning on page 343,
for more information.

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

Refer to Power Wiring Examples beginning on page 285 for input power interconnect
diagrams.

Regenerative Bus Supply

Before wiring input power to your 2198-RPxxx regenerative bus supply, you must determine the
type of input power within your facility. The regenerative bus supply is designed to operate in
grounded-wye and impedance grounded environments. Corner-grounded and ungrounded
power can be used, but you must add an isolation transformer to the input power circuit to
provide grounded-wye power.

2198-DBRxx-F AC line filter with a grounded WYE configuration. Use of the AC
line filter in an ungrounded or corner-grounded configuration (without an
isolation transformer) or in an impedance-grounded configuration can
affect the line filter components and result in equipment damage.
2198-DBxx-F line filters are not compatible with regenerative bus supplies.

2 ATTENTION: For IEC 61800-3 category C3 compliance, use the appropriate

Grounded Power Configurations

This grounded (WYE) power configuration (Figure 76) grounds the three-phase input power at a
neutral point. This is the preferred grounded power configuration.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024



Chapter 5 Connect the Kinetix 5700 Drive System

Figure 76 - Grounded Power Configuration (WYE secondary)

ip/ -y

e
2198-RPxxx (!
Regenerative Bus Supply
Transformer (WYE) Secondary (bottom view)
P 3|
i Transformer I I AC Line Filter
i 2 | — O (required for CE
. L | T 11 and UK)
Three-phase ! u (] - {1
Input VAC .| Circuit M
,! Protection Contactor
Phase Ground - § 5 Connect to drive module
Bonded Cabinet U ground stud.
Ground
Ground Grid or @ =
Power Distribution Ground \=— Am— ]

(1) 2198-RPxxx power supply has the ground jumper installed. 2198-xxxx-ERSx inverters have the ground jumpers removed.

This impedance-grounded power configuration (Figure 77) does not provide a neutral ground
point.

a power distribution ground. This can result in an unknown potential to

ATTENTION: Ungrounded systems do not reference each phase potential to
A earth ground.

Figure 77 - Impedance-grounded Power Configuration (WYE secondary)

I
2198-RPoox
Regenerative Bus Supply
Transformer (WYE) Secondary (bottom view)
T 5
i \ |
Transformer 5 : T
e | T | —
Three-phase - —
Input VAC L)1 cireut M
| Contactor
.................. —1
Phase Ground :
Bonded Cabinet Connect to drive
Ground N module ground stud. o e e

Ground Grid or
Power Distribution Ground @

(1) 2198-RPxxx power supply has the ground jumper removed. 2198-xxxx-ERSx inverters have the ground jumpers removed.

IMPORTANT  If you determine that you have impedance-grounded power distribution
in your facility, you must remove the ground screw in your regenerative
power supply, iTRAK power supplies, and dual-axis inverters, and the
ground jumper in each of your single-axis inverters.

Refer to Ground Screw or Jumper Settings on page 109 for more
information.
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This corner-grounded power configuration (Figure 78) includes an isolation transformer that
results in grounded-wye power distribution.

Figure 78 - Corner-grounded Power Configuration (with isolation transformer)

U U1

[ —
2198-RPooc

Regenerative Bus Supply
(bottom view)
Isolation
Transformer (Delta) Secondary

""""""""" ! == o

Transformer 13 . ( | —} AC I__|ne Filter

. . i i — (requurﬁduf(u)rCE
=] an

u—
Circuit M
Protection Contactor

o
Bonded Cabinet | {3
Ground o+—> Connect to drive module e

ground stud.

Ground Grid or
Power Distribution Ground

(1) 2198-RPxxx power supply has the ground jumper installed. 2198-xxxx-ERSx inverters have the ground jumpers removed.

Refer to Power Wiring Examples beginning on page 285 for input power interconnect
diagrams.

Ungrounded Power Configurations

This ungrounded power configuration (Figure 79) includes an isolation transformer that results
in grounded-wye power distribution.

Figure 79 - Ungrounded Power Configuration (with isolation transformer)

[ —
2198-RPxxx

Regenerative Bus Supply

(bottom view)
..................... - Isolation
I Transformer 13 i Transformer
| ” .
i —— AC Line Filter
Three-phase | — (req::(m(o)r CE
Input VAC I 11— —
1 Circuit M
Protection Contactor
Bonded Cabinet
Ground i
Chassis Ground roun Connect to drive module
ground stud.
Ground Grid or r
Power Distribution Ground @

(1) 2198-RPxxx power supply has the ground jumper installed. 2198-xxxx-ERSx inverters have the ground jumpers removed.
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Ground Screw/Jumper
Settings

Determine the ground screw/jumper setting for your Kinetix 5700 drive system power supply,
iTRAK power supply, and Kinetix 5700 inverters.

Kinetix 5700 Drive System Power Supply

The Kinetix 5700 drive system power supply can be either 2198-Pxxx DC-bus power supply or
2198-RPxxx regenerative bus supply.

DC-bus Power Supply

The 2198-Pxxx DC-bus power supply has a factory-installed ground screw for grounded-wye
power distribution. Table 65 summarizes the ground screw/jumper settings for the 2198-Pxxx
DC-bus power supply.

Table 65 - Ground Screw Setting for the DC-bus Power Supply

. . . 2198-Pxxx
Ground Configuration Example Diagram DC-bus Power Supply
Grounded (wye) Figure 72 on page 104 Ground screw installed (default setting) "
« Impedance grounded Figure 73 on page 105
« Corner grounded Figure 74 on page 105 Remove ground screw/jumper
» AC-fed ungrounded Figure 75 on page 106

(1) Ground screw is factory installed.

IMPORTANT  If you have grounded-wye power distribution in your facility, do not
remove the ground screw from the DC-bus power supply. Remove the
ground screw when using ungrounded, corner-grounded, or impedance-
grounded power.

Regenerative Bus Supply

The 2198-RPxxx regenerative bus supply includes a factory-installed ground jumper for
grounded-wye power distribution. Table 66 summarizes the ground jumper settings for the
2198-RPxxx regenerative bus supply.

Table 66 - Ground Jumper Setting for the Regenerative Bus Supply

" . . 2198-RPxxx

Ground Configuration Example Diagram Regenerative Bus Supply

« Grounded (wye) Figure 76 on page 107 . .

« Corner-grounded with isolation transformer Figure 78 on page 108 ?nrgtgﬂg (Jju(r(?epfgrullf ggtctﬁ?lz;y)

« Ungrounded with isolation transformer Figure 79 on page 108

Impedance grounded Figure T70n page 107 Remove grgund jumper U
(1) When the regenerative bus supply ground jumper is removed, it can be permanently stored in threaded holes at the bottom of

the chassis.

IMPORTANT  If you have grounded-wye power distribution in your facility, or corner-
grounded or ungrounded power with an isolation transformer, do not
remove the ground jumper from the regenerative bus supply. Remove
the ground jumper when using impedance-grounded power.

Kinetix 5700 Inverters

The 2198-Dxxx-ERSx dual-axis and 2198-Sxxx-ERSx single-axis inverters also have a ground
screw/jumper setting that depends on the input-power ground configuration and whether a
2198-DBxx-F or 2198-DBRxx-F filter is used.

Table 67 summarizes the ground screw/jumper default settings for the 2198-xxxx-ERSx
inverters.
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Table 67 - Ground Screw/Jumper Setting for 2198-xxxx-ERSx Inverters

2198-xxxx-ERS3 2198-xxxx-ERS3

(series A) (series B or later) 2198-x00x-ERSh
Ground screw is factory installed | Ground screw/jumper is not installed

(default setting) (default setting)

(1) Ground screw/jumper is included with the drive, but not installed.

Table 68 summarizes the ground screw/jumper settings required for the 2198-xxxx-ERSx
inverters depending on the Kinetix 5700 power supply in use.

Table 68 - Ground Screw/Jumper Setting for 2198-xxxx-ERSx Inverters

Inverter Ground Jumper Setting Based on Selected Power Supply

2198-Pxxx DC-bus Power Supply @
2198-RPxxx Regenerative Bus Supply
8720MC-RPS Regenerative Power Supply
Any Other Active Converter

AC Power Source Type | 2198-pyxx (!
DC-bus Power Supply

Inverter ground screw/

Grounded (wye) jumper installed.

« AC-fed ungrounded Inverter ground screw/jumper not installed 9
« Corner grounded

« Impedance grounded

Inverter ground screw/
jumper not installed.

(1) 2198-Pxxx DC-bus power supply when 2198-DB20-F, 2198-DB42-F, 2198-DB80-F, or 2198-DB290-F AC line filter is used.

(2) 2198-Pxxx DC-bus power supply when 2198-DBR20-F, 2198-DBR40-F, 2198-DBRIO-F, or 2198-DBR200-F AC line filter is used.

(3)  When the 2198-S263-ERSx or 2198-S312-ERSx inverter ground jumper is removed, it can be permanently stored in threaded
holes at the bottom of the chassis.

IMPORTANT  If you have grounded-wye power distribution and the 2198-Pxxx DC-bus
power supply with:

« 2198-DB20-F, 2198-DB42-F, 2198-DB80-F, or 2198-DB290-F AC line filters,
install the ground jumper in the inverters.
EMC performance can be affected if the ground jumper is not installed.
« 2198-DBR20-F, 2198-DBR40-F, 2198-DBRI0-F, or 2198-DBR200-F AC line
filters, remaove the ground jumper in the inverters. Ground jumper
removed is preferred when using the 2198-DBRxx-F AC line filters. EMC
performance is achieved with or without the ground jumper installed.

IMPORTANT  If you are using the 2198-RPxxx regenerative bus supply, always remove
the ground jumper in the inverters.

Kinetix 5700 iTRAK Power Supply

The 2198T-W25K-ER iTRAK power supply has a factory-installed ground screw for grounded-
wye power distribution.

Table 69 summarizes the ground screw settings required for the
2198T-W25K-ER iTRAK power supply depending on the AC power source.

Table 69 - Ground Screw Setting for 2198T-W25K-ER iTRAK Power Supply

2198-Pxxx (112
AC Power Source Type DC-bus Power Supply
Grounded (wye) Ground screw installed (default setting).
« AC-fed ungrounded
« Corner grounded Ground screw not installed.
« Impedance grounded

(1) 2198-Pxxx DC-bus power supply when 2198-DB20-F, 2198-DB42-F, 2198-DB80-F, or 2198-DB290-F AC line filter is used.
(2) L16 motor modules are compatible with only the grounded-wye configuration.
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IMPORTANT  If you have grounded-wye power distribution and the 2198-Pxxx DC-bus
power supply with:

« 2198-DB20-F, 2198-DB42-F, 2198-DB8O-F, or 2198-DB290-F AC line filters,
install the ground jumper in the iTRAK power supply. EMC performance
can be affected if the ground jumper is not installed.

« 2198-DBR20-F, 2198-DBR40-F, 2198-DBRI0-F, or 2198-DBR200-F AC line
filters, remove the ground jumper in the iTRAK power supply. Ground
jumper removed is preferred when using the 2198-DBRxx-F AC line filters.
EMC performance is achieved with or without the ground jumper
installed.

Remove/Install the Ground  we recommend that you remove/install the ground screw/jumper when the drive module is
removed from the panel and placed on its side on a solid work surface (does not apply to
Screw/Jumper catalog numbers 2198-RPxxy, 2198-5263-ERS, or 2198-S312-ERSx).

IMPORTANT  To determine if you need to remove/install the ground screw/jumper,
see Ground Screw or Jumper Settings on page 109.

power supplies, the risk of equipment damage exists because the unit no

ATTENTION: When the ground screw/jumper is not installed on DC-bus
A longer maintains line-to-neutral/line-to-line voltage protection.

To access or remove/install the ground screw on DC-bus power supplies, dual-axis inverters,
and the iTRAK power supply, open the small plastic door on the right side of the module.

Figure 80 - Remove/Install the Ground Screw

Ground Screw
Access Door

DC-bus Power Supply, |\
Dual-axis Inverter, or iTRAK Power Supply (side view)
(DC-bus power supply is shown)

Ground Screw

i

To determine if you need to remove/install
the ground screw, see
Ground Screw or Jumper Settings

m i on page 109.

door must be kept closed when power is applied. If power was present and
then removed, wait at least 5 minutes for the DC-bus voltage to dissipate
and verify that no DC-bus voltage exists before accessing the ground
screw/jumper. This applies to the DC-bus power supply, regenerative bus
supply, dual-axis inverters, and single-axis inverters.

2 ATTENTION: To avoid personal injury, the ground screw/jumper access

Single-axis inverters (catalog numbers 2198-S086-ERSx, 2198-S130-ERSx, and 2198-S160-ERSx)
have a ground-jumper access door on the back of the unit. Two captive screws secure the
jumper.
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Figure 81 - Remove/Install the Single-axis Inverter Ground Jumper

8 0
Captive Screws (2)
2198-S086-ERSx, 298-S130-ERSx, and 298-S160-ERSx | g | Jumper
Single-axis Inverter
(rear view) P
Hold the jumper with

Ground the Drive System

n2

needle-nose pliers and
remove/install the
captive screws.

Ground Jumper
Access Door

To determine if you need to remove/install
the ground jumper, see
Ground Screw or Jumper Settings
on page 109.

Regenerative bus supplies (catalog numbers 2198-RPxxx) and single-axis inverters (catalog
numbers 2198-S263-ERSx and 2198-S312-ERSx) have a ground-jumper access door on the front
of the unit. Two captive screws secure the jumper.

Figure 82 - Remove/Install the Ground Jumper

° 1 g3 TP
2198-RPxxx Regenerative Bus Supply = Hold the jumper with
or 2198-S263-ERSx and 2198-S312-ERSx Single-axis Inverter needle-nose pliers and
(single-axis inverter, front view is shown) E remove/install the
captive screws.
Captive Screws (2)

U}
| Ground Jumper
Access Door

Jumper

To determine if you need to remove/install
the ground jumper, see

o o Ground Screw or Jumper Settings

on page 109.

@)......n@'y

Jumper Storage

(1) When the regenerative bus supply or 2198-S263-ERSx or 2198-S312-ERSx inverter ground jumper is removed, it can be
permanently stored in threaded holes at the bottom of the chassis.

ATTENTION: Risk of equipment damage exists. The module ground
configuration must be accurately determined. See Ground Screw or Jumper
Settings on page 109.

All equipment and components of a machine or process system must have a common earth-
ground point that is connected to chassis. A grounded system provides a ground path for
protection against electrical shock. Grounding your drive modules and panels minimize the
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 36.

Ground the System Subpanel

Ground Kinetix 5700 power supplies, inverters, and accessory modules to a bonded cabinet

ground bus with a braided of at least 10 mmZ (0.0155 in?) in cross-sectional area. Keep the
braided ground strap as short as possible for optimum bonding.
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Figure 83 - Connect the Ground Terminal

Kinetix 5700 Drive System
(typical system)

DC-bus Power Supply
(typical example)

3 Braided Ground Straps

Provide at least 10 mm? (0.0155 in?)
in cross-sectional area.

Keep straps as short as possible.

C)

Item Description

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

2 Braided ground strap (customer supplied)

3 Ground grid or power distribution ground

4 Bonded cabinet ground bus (customer supplied)

Refer to the System Design for Control of Electrical Noise Reference Manual, publication GMC-
RMOO1, for more information.

Ground Multiple Subpanels

In this figure, the chassis ground is extended to multiple subpanels.

Figure 84 - Subpanels Connected to a Single Ground Point

Follow NEC and applicable
local codes.

Bonded Ground Bus
L —

00000 “] \
(

\@ ol

Ground Grid/Power
Distribution Ground

High-frequency (HF) bonding is not illustrated. For HF bonding information, refer to HF Bond
for Multiple Subpanels on page 60.
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Wiring Requirements Wires must be copper with 75 °C (167 °F) minimum rating. Phasing of main AC power is

arbitrary and earth ground connection is required for safe and proper operation.

Refer to Power Wiring Examples on page 285 for interconnect diagrams.

IMPORTANT The National Electrical Code and local electrical codes take

precedence over the values and methods provided.

Table 70 - DC-bus Power Supply Wiring Requirements

Connects to Terminals

DC-bus Power Supply - Wire Size Strip Length Torque Value
Cat. No. Description Pin Signal mm 2 (AWG) mm (in.) Nem (Ibein)
1
2198-P031 6..100
L €L (10...8) 100(0.39) 0.5..0.8
2198-P070 Mains input power L3 L3 610 o (4470
L2 L2 (10...8)
L1 L1
2198-P141 10...35 25.45
7198-P208 (8.2) 200(0.79) (22.40)
;EWEVEVI&Y CP-1 U+ 05..4 70(0.28) 0.22..0.25
(connector plug) CP-2 24V- (20..12) (19..2.2)
OC Bus power |Bus bar gg; N/AG) N/A G N/ )
EN- CONT EN- 0.14..25 0.4..05
2198-Prcx Contactor enable |y, CONT EN-+ (%6..12) 70{0:28) (35..44)
. RC-1 SH 15..6 0.5..06
Shuntresistor | pr_y DC+ (16..70) 120(047) (45.53
10D-1 IN1
o 1002 COM 0.14..15 "
Digital inputs 100-3 N2 (26..76) 10.0(0.39) N/A
10D-4 SHLD

(1) Applies to solid wire. If using stranded wire, the maximum wire size is 6 mmZ (10 AWG).

(2) Applies to solid wire. If using stranded wire, the maximum wire size is 6 mm?Z (10 AWG). To meet CE and UK requirements above 45 °C (113 °F) for 6 mm? stranded wires, single-core copper

conductors must be used with 90 °C (194 °F) minimum rating.
(3) Shared DC-bus power connections are always made from one drive module to another over the bus-bar connection system. These terminals do not receive discrete wires.
(4)  This connector uses spring tension to hold wires in place.

N4
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Table 71 - Regenerative Bus Supply Wiring Requirements

gege’? Bus Supply Description ' Connects to 'I:erminals WireZSize Strip Length Torque Value
at. No. Pin Signal mm 2 (AWG) mm (in.) Nem (Ibein)
i 6100 05..08
7198-RP08S n n 0.8 10.0(0.39) w7
2198-RP200 Mains input power I[g I[?2> 232)5 200(079) (2232[?)
7198-RP263 1 1 21..120 15..20
7198-RP312 (4...250 kemil) 2101.06) (132..177)
7198-RP08S 05..4 022..0.25
7198-RP200 (20..12) 70{028) (19..2.2)
gzb"p’osv%‘r’ p-1 21+ 15..4 05..06
%}gg:ggégg (connector plug) P-2 24V- (16..12) 10.0(0.39) (4.4..5.3)
6(10) (0871%)
DC Bus power Bus bar BE; N/A @ N/A ) N/A )
0K+ CONV 0K+
OK- CONV OK- 014..25 04..05
Contactor enable | py CONT EN- (26..12) 70(0.28) (3.5, 4.4)
EN+ CONT EN+
. RC-2 0C+ 15..6 05..06
Active shunt RC-1 0C- (16..10) 120(047) (45.53)
7198-RPxxx 1001 INT
100-2 COM
10D-3 IN2
10D-4 COM
Digital inputs 100 2 D (”2}5"116)5 100(0.39) N )
10D-7 COM
100-8 ING
10D-9 COM
100-10 SHLD

(1) Applies to solid wire. If using stranded wire, the maximum wire size is 6 mm?Z (10 AWG). To meet CE and UK requirements above 40 °C (104 °F) for 6 mm? stranded wires, single-core copper

conductors must be used with 90 °C minimum rating.
(2) Shared DC-bus power connections are always made from drive to drive over the bus-bar connection system. These terminals do not receive discrete wires.

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

Table 72 - iTRAK Power Supply Wiring Requirements

iTRAK Power Supply Descriotion Connects to Terminals Wire Size Strip Length Torque Value
Cat. No. P Pin Signal mm2 (AWG) mm (In) Nem (lb-ln)
DC-bus input DC- ) ) )
power Bus bar DG+ N/A N/A N/A
15..4@ 05..0.6
2198T-W25K-ER SELV/PELV rated  |(p.; 2 (16..12) (4.4..53)
24V power p-o 24y 10.0(0.39)
(connector plug) @ 07..089
6(10) (61..70)

(1) Shared DC-bus power connections are always made from power supply to power supply over the bus-bar connection system. These terminals do not receive discrete wires.
(2) Use sufficient wire size to support the complete control power load, including the Kinetix 5700 drive modules and pass-through current for the attached motor modules.

(3) Depending on 24V current demand, 6 mm? (10 AWG) wire can be required. When 6 mm? (10 AWG) wire is used, these torque specifications apply.
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For iTRAK power supply wiring requirements not shown here, see iTRAK
System with TriMax Bearings User Manual, publication 2198T-UM002, or

iTRAK 5730 System User Manual, publication 2198T-UM003.
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Table 73 - Single-axis Inverter Wiring Requirements

Single-axis Inverter Descriotion Connects to Terminals Wire Size Strip Length Torque Value
Cat. No. P Pin Signal mm 2 (AWG) mm (in.) Nem (Ibein)
Motor power cable
depends on motor and
2198-S086-ERSx drive combination.
2198-S130-ERSx
l\; 3 62500 200(0.79) (223205)
Mator power w W (10...4)
1
2198-$160-ERSx <+ + 233)5 M
2198-S263-ERSx 21.1..120 15...20
2198-S312-ERSx (4...250 kemil) 21001.06) (132..177)
2198-S086-ERSx 05..4 0.22...0.25
2198-S130-ERSx (20..12) 70(0.28) (19..2.2)
;ﬁ‘gg&‘r’ CP-1 24+ 15.4 05..06
2198-S263-ERSx tor ol CP-2 24V- (16...12) (4.4..53)
2198-S312-ERSx (connector plug) 50 10.0(0:39) 07..08
(i) (61.70)
BC-1 MBRK+ 9 0.22...0.25
Brake power BC-2 MBRK- NA 70(0.28) (19..22)
DC Bus power Bus bar BE+ N/A ) N/A ) N/A )
ST0-1 ST0-9  [SB+/NC
ST0-2 ST0-10  [S1A
ST0-3 ST0-1 [SCA
ST0-6  [STO-14 [NC
2198-Sxx-ERSX S R
10D-1 IN1
10D-2 COM
10D-3 IN2
|0D-4 COM
Digital inputs o SHLD T 10.0(0.39) N
10D-7 COM
10D-8 IN4
10D-9 COM
10D-10 SHLD

(1) Building your own single cables or using third-party single cables for Kinetix VP motors and actuators is not an option. Use 2090-CSxMIDE/DG single motor cables. Refer to the Kinetix Rotary

and Linear Motion Cable Specifications Technical Data, publication KNX-TDOO4, for cable specifications.
(2) Motor brake wires are included in the Kinetix 2090 motor cable.
(3) Shared DC-bus power connections are always made from one drive module to another over the bus-bar connection system. These terminals do not receive discrete wires.
(4) This connector uses spring tension to hold wires in place.

16
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Table 74 - Dual-axis Inverter Wiring Requirements
Dual-axis Inverter - Connects to Terminals Wire Size Strip Length Torque Value
Cat. No. Description oo Signal mm 2 (AWG) mm (in.) Nem (Ibein)
Motor power cable
2198-D006-ERSX depends on motor and
2198-D012-ERSx u U drive combination. 100(0.39) 05..06
2198-D020-ERSx Motor power v v e (4.4..5.3)
2198-D032-ERSx (axis A and B) W w 075..25
€ 1L (18...14)
_DO57- _ _ 25..60 05..0.8
2198-D057-ERSx {14 10) 10.0(0.39) (b471)
PELVISELY CP1 24+ 05..4
24V power CP-2 24- (20..12)
(connector plug) 70(028) 0.22..0.25
(19..2.2)
Brake power BC-1 MBRK+ @)
(axisAandB)  |BC-2 MBRK- N/A
DC Bus power Bus bar gg; N/A ) N/A ) N/A©)
ST0-1 ST0-9 SB+/NC
ST0-2 ST0-10 S1A
ST0-3 STO-N SCA
sfety S5 (S0 | 7] 00 (03} At
2198-Dxxx-ERSx
ST0-6 ST0-14 S1B
ST0-7 ST0-15 SCB
ST0-8 ST0-16 S28
10D-1 INT
10D-2 COM
10D-3 IN2
10D-4 COM
S 10D-5 SHLD 0.14..15 4
Digital inputs 0D-6 N3 (26..16) 10.0(0.39) N/
10D-7 COM
10D-8 IN4
10D-9 COM
10D-10 SHLD

(1) Building your own single cables or using third-party single cables for Kinetix VP motors and actuators is not an option. Use 2090-CSxMIDE/DG single motor cables. Refer to the Kinetix Rotary
and Linear Motion Cable Specifications Technical Data, publication KNX-TD0O4, for cable specifications.

(2) Motor brake wires are included in the Kinetix 2090 motor cable.

(3) Shared DC-bus power connections are always made from one drive module to another over the bus-bar connection system. These terminals do not receive discrete wires.
(4) This connector uses spring tension to hold wires in place.

A\

ATTENTION: To avoid both personal injury and equipment damage, observe
the following:
« Make sure installation complies with specifications regarding wire types,

conductor sizes, branch circuit protection, and disconnect devices. The
National Electrical Code (NEC) and local codes outline provisions for safely
installing electrical equipment.
« Use motor power connectors for connection purposes only. Do not use them
to turn the motor on and off.
« Ground shielded power cables to prevent potentially high voltages on the

shield.
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Wiring Guidelines Use these guidelines as a reference when wiring the power connectors on your Kinetix 5700
drive modules.

IMPORTANT  For connector locations of the Kinetix 5700 drive modules, refer to
Kinetix 5700 Connector Data on page 79.

When removing insulation from wires and tightening screws to secure
the wires, refer to the table on page 114 for strip lengths and torque
values.

IMPORTANT  Toimprove system performance, run wires and cables in the wireways
as established in Establish Noise Zones on page 60.

Follow these steps when wiring the connectors for your Kinetix 5700 drive modules.

1. Prepare the wires for attachment to each connector plug by removing insulation equal
to the recommended strip length.

Some cables come prepared with wires appropriately stripped.

IMPORTANT  Use caution not to nick, cut, or otherwise damage strands as you
remove the insulation.

Route the cable and wires to your Kinetix 5700 drive module connector.
3. Insert wires into connector plugs.

Refer to the connector pinout tables in Chapter 4 or the interconnect diagrams in
Appendix A.
Tighten the connector screws.

5. Gently pull on each wire to make sure it does not come out of its terminal; reinsert and
tighten any loose wires.

6. Insert the connector plug into the drive module connector.

Wire the Power Connectors This section provides examples and guidelines to assist you in making connections to the
input power connectors.

Refer to Power Wiring Examples on page 285 for interconnect diagrams.

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 drive 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 85 - CP Connector Wiring - Connector Plug

2198-Pxxx DC-bus Power Supply or
2198-RPxxx Regenerative Bus Supply,
Top View (DC-bus power supply is shown)

24V (CP) Connector Plug
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Table 75 - CP Connector Plug Wiring Specifications

Recommended
Drive Module . . Qi Strip Length Torque Value
Cat. No. CP Pin Signal w"§ Size mm (in.) Nem (Ibein)
mm* (AWG)
2198-Pxxx, 2198-RP0BS, 2198-RP200, 2198-Dxx-ERSx, ] :
2198-S086-ERSy, 2198-S130-ERSx, 2198-S160-ERSx, e o 05..4") 70(0.28) naz 08
2198-CAPMOD-2240 and 2198-DCBUSCOND-RP312 (20..12) Sl
15..40) 05..06
2198-RP263, 2198-RP312, g 4453
2198-5263-ERSx, 2198-S312-ERSX, oy o (1..12) 10.0(0.39) (i4..53)
2198 T-W25K-ER 5(10) 07.08
(6.1...7.0)

(1) Use sufficient wire size to support the complete control power load, including the Kinetix 5700 drive modules and pass-through current for the attached motor modules. See 24V Contral

Power Evaluation on page 43 for more information.

24V DC Input
Wiring Connector

Wiring Connector for 2198-Pxxx, 2198-Dxxx-ERSx,
2198-S086-ERSx, 2198-S130-ERSx, 2198-S160-ERSX,
2198-RP088, 2198-RP200, 2198-CAPMOD-2240, and

2198-DCBUSCOND-RP312 modules:
Catalog Number 2198-TCON-24VDCIN36

Wiring Connector for 2198-RP263, 2198-RP312, 2198-S263-ERSx,
2198-S312-ERSx, and 2198T-W25K-ER modules:
Catalog Number 2198T-W25K-P-IN

Figure 86 - CP Connector Wiring - Shared Bus

=4

7777007700777
V07507777777

Kinetix 5700 Drive
7 System (top view)

[N

Table 76 - CP Shared-bus Wiring Specifications
Recommended .

Drive Module " (2) CP Pin Signal Lnrrg: Current, max Wire Size ;tmiht;ngth Lorr#zllg \iI:I)Iue
2198-RPxxx and 2198-Pxxx
2198-Dxxx-ERSx, 2198-Sxxx-ERSx, CP-1 24V + 17.18
2198-CAPMOD-2240, 2198-DCBUSCOND-RP312, o2 |wy- |0 10(6) n0(043) (150..15.9)
2198T-W25K-ER

(1) Catalog numbers 2198T-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 Input Power Connector

The input power (IPD) connector applies to the 2198-Pxxx DC-bus power supply and 2198-RPxxx
regenerative bus supply.

A\

ATTENTION: Make sure the input power connections are correct
when wiring the IPD connector plug. Insert the plug into the module
connector and tighten screws to the specified torque value.
Incorrect wiring, polarity, or loose wiring can cause damage to
equipment.
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Figure 87 - IPD Connector Wiring

2198-Pxxx DC-bus Power Supply or
Connector Screws (2) 2198—RP08§ and 2198-RP200 .
0.8 Nem (71 Ibein) Regenerative Bus SupPIy, Bottom View
(DC-bus power supply is shown)

_T_

Input Power (IPD) Connector Plug

LT 1 ¢1

N ) O B N

Front View Bottom View

s |

I 12 13

21mm?(4 AWG-250 kemil)
15-20 Nm (132-177 Ibin)

o O O

L1 L2 L3

A L
/e o ] =
Input Power (IPD) Connector Input Power Ground Terminal E

d

Screws (3x): 6 mm Hex Driver Screw: 8 mm Hex Driver The PD connector on 2138-RP263 ] i
Torque: 5...20 Nem (132..177 Ibein) Torque: 5.6 Nern (50 lbein) and 2198-RP312 power supplies is 2138 RP253.3”%2198 RP|312
not removable. / egenerative l:IS Supply,
Bottom View

Table 77 - Input Power (IPD) Connector Specifications

Recommended
Regenerative Bus Supply | DC-bus Power Supply . . Qe Strip Length Torque Value
Cat. No. Cat. No. Pin Signal Wire Size mm (in.) Nern (Ibein)

mm* (AWG)

2198-P031 6...10
2198-RP088 2198-P070 1 1 (10...8) 10.0(0.39) 081
i 2198-P141 L3 L3 10...35 R

D 2198-P208 12 12 (8.2) 200(079)
7198-RP263 LI L 211120 15..20
2198-RP312 B (4...250 kemil) 210(1.06) (132..177)

Wire the Contactor Enable Connector

The contactor enable (2-pin CED) connector applies to the DC-bus power supply. The

regenerative bus supply has a 4-pin CED connector and includes wiring to the Converter OK
relay.

personal injury or damage to the Kinetix 5700 drive system, wire the

contactor enable relay into your control string so that:

« three-phase power is removed and the DC-bus power supply or regenerative
bus supply is protected under various fault conditions.

« three-phase power is never applied to the Kinetix 5700 drive system before
control power is applied.

2 ATTENTION: Wiring the contactor enable relay is required. To avoid
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Figure 88 - CED Connector Wiring - Connector Plug

2198-Pxxx

2198-RPxxx
DC-bus Power Supply Regenerative Bus Supply
(front view) (front view)

2-pin Contactor Enable 4-pin Contactor Enable

(CED) Connector Plug i (CED) Connector Plug
_)

Table 78 - CED Connector Plug Specifications

Recommended
Regenerative Bus Supply DC-bus Power Supply . . o Strip Length Torque Value
Cat. No. Cat. No. Pin Signal Wire Size mm (in.) Nern (Ibein)

mm* (AWG)

2198-P031
2198-RP088 2198-P070 EN- CONT EN-
2198-RP200 2198-P141 EN+ CONT EN+ 0.14..25 0.4..05
2198-RP263 2198-P208 (26..12) 70(028) (35...4.4)
2198-RP312 . 0K+ CONV 0K+
0K- CONV OK-

Wire the Digital Input This section provides guidelines to assist you in making digital input connections. The digital
Connectors inputs (10D) and safety (STO) connector plugs for all 2198-xxxx-ERS3 and 2198-xxxx-ERS4 drives

require special attention to help keep the plugs seated properly during normal operation.

IMPORTANT When replacing 2198-xxxx-ERS3 (series A) single-axis and dual-axis
inverters with 2198-xxxx-ERSx (series B or later) inverters, you must
use the connector plugs that are included with your drive or inverter.

2198-xxxx-ERS3 (series A) Connector Plugs

The right side of the safety and digital-input connector plugs require an off-center push when
inserting them into their respective connectors. This applies to 2198-xxxx-ERS3 (series A)
single-axis and dual-axis inverters.

IMPORTANT An off-center push is required to engage the locking features on the
bottom of the safety and digital-input connector plugs and seat
properly with the drive (STO and 10D) connectors. Failure to do this
can result in the connector plugs pulling out of the drive connector
during normal operation.

Figure 89 - 2198-xxxx-ERS3 (series A) Connector Plugs

0ff-center Push ] .
Push the Right-hand Side

Kinetix 5700 Inverter Locking Features
Safety or Digital Inputs Connector Plug
(safety connector plug is shown)
u| S =
g . T IPP
Safety (STO) Connector Plug — & = 4 Nz
, A . &
M oo )
L —— Digital Inputs Plu
L/ NET(J; e ? Safety Plu
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2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B or later) Connector
Plugs

The safety and digital-input connector plugs have two locking leavers that you push in a
clockwise direction as you insert the plugs into the drive connector. This is the locked
position. Rotate the leavers counter-clockwise (open position) to release the connector plugs.
This applies to 2198-RPxxx regenerative bus supply and 2198-xxxx-ERS4 and 2198-xxxx-ERS3
(series B or later) single-axis and dual-axis inverters.

IMPORTANT Push the locking leavers clockwise into the locked position as
you insert the (STO and 10D) connector plugs. Failure to do this
can result in the connector plugs pulling out of the drive
connector during normal operation.

Figure 90 - 2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B or later) Connector Plugs
Push to Lock

Kinetix 5700 Inverter Il Push to Lock

Safety or Digital Inputs Connector Plug
(safety connector plug is shown)

Locking Leavers in
Locked Paosition

j Open Position

L
Safety (ST0) Connector Plug —| - == (rotated counter-clockwise)

% MOD-(©
NET-©®
| 7 L

Wire the Safe Torque-off Connector

Locked Position
(rotated clockwise)

Bp

For the hardwired safe torque-off (STO) connector pinouts, feature descriptions, and wiring
information, refer to Chapter 9 beginning on page 253.
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Wire the Digital Inputs Connector

The digital inputs (I0D) connector applies to the DC-bus power supply, 2198-RPxxx regenerative
bus supply, single-axis inverter, and dual-axis inverters and use spring tension to hold wires in
place.

Figure 91 - 10D Connector Wiring

(} JAN
Rl .

1 2198-RPxix B = 1 a :

=
B E
[2]

E

0 . Hooo oo0 Single-axis Inverters or
Regenerative Bus SquIy Kinetix 5700 9198-Dxxx-ERSx
(front view) @ D Dual-axis Inverters Front View
XL (2198-xxxx-ERS4 is shown)
00ooo
()
)
A O L —
0 =
i M
L 4-pin Digital Inputs ="
(10D) Connector Plug O\ /0
@ H 10-pin Digital Inputs
o O Tion 5o elle (10D) Connector Plug
2198-Pxxx
DC-bus Power Supply
(front view)

Ja

|
g

Table 79 - Digital Inputs (10D) Connector Specifications

Recommended
Drive Module . . Qs Strip Length Torque Value
Cat. No. 10D Pin Signal Wire Size mm (in.) Nern (Ibein)
mm* (AWG)
10D-1 INT
i 10D-2 COM 0.14..15 :
2138-Pxux 100-3 IN2 (6..16) 100(0.9) NA
10D-4 SHLD
10D-1 IN1
10D-2 COM
10D-3 IN2
i SHLD 0.4..15
2198-Dxxx-ERSx i PN 10.0(0.39) /At
298-SeocERSy |00 IN3 (26..16)
loD-7 COM
10D-8 ING
10D-9 COM
10D-10 SHLD
(1) This connector uses spring tension to hold wires in place.
Wire Motor Power and Motor power connections are made at the MP connector on the bottom of the dual-axis and
Brake Connectors single-axis inverters. Motor brake connections are made at the BC connector. On dual-axis
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inverters, the BC connectors are on either side of the MP connectors on the bottom of the
drive. On single-axis inverters, the BC connector is on the front of the drive.

+  0n 2198-S086-ERSx, 2198-S130-ERSx, and 2198-S160-ERSx single-axis inverters, the

motor power connector and shield clamp are mounted to a separate bracket that plugs
into the bottom of the drive and has mounting screws to hold it secure.

2198-S086-ERSx,

2198-S130-ERSx, and
2198-S160-ERSx

Single-axis Inverter Clamp Bracket

Motor Power Connector

Bracket
(side view)

On 2198-S263-ERSx and 2198-S312-ERSx single-axis inverters, the motor power

connector is part of the drive. The clamp bracket is included with the drive, but requires
some assembly.

Hole for M8 Stud

2198-5263-ERSx and
2198-S312-ERSx

Single-axis Inverter Clamp Bracket

Bracket
(front view)

Clamp

IMPORTANT

The clamp included with 2198-S263-ERSx and 2198-S312-ERSx inverters

is compatible with Kinetix 2090 (4 and 2 AWG) motor power cable. Do not
use the clamp for smaller or larger cables.

Figure 92 - MP and BC Connector Wiring (dual-axis inverters)

2 2198-Dxxx-ERSX
Dual-axis Inverters
(2198-D006-ERSA drive is shown)

E Motor Brake

/ (BC) Connector Plugs \

<+ WA VA UA <+ wB VB UB MBRKB

& FonoE

Motor Power
........ d (MP) Connector Plugs

\Motor Cable

Shield Clamp

Kinetix 2090 Motor Power Cable
(2090-CSxMIDE/DG cable is shown)
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A\

ATTENTION: Make sure the motor power connections are correct when
wiring the MP connector plug and that the plug is fully engaged in the
module connector. Incorrect wiring, polarity, or loose wiring can cause

damage to equipment.

Table 80 - Motor Power (MP) Connector Specifications (dual-axis inverters)

Dual-axis Inverter | . Signal and Wire Recommended Strip Length | Torque Value
Pin Wire Size : !
Cat. No. Color 9 mm (in.) Nem (Ibein)
mm?* (AWG)
Motor power cable
2198-D006-ERSx depends on motor and
2198-D012-ERSx U B drive combination. 0.5...0.6
2198-D020-ERSK VLY b 100(0.38) 1447 53)
2198-D032-ERSx W | w Bl 075..250
L | L Green/Yellow |(18.14)
_D057- ) 25..610 05..0.8
2198-D057-ERSx (4-10) 10.0(0.39) (44.71)

(1)

Building your own single cables or using third-party single cables with Kinetix VP motors and actuators is not an option. Use

2090-CSxM1DE/DG single motor cables. Refer to the Kinetix Rotary and Linear Motion Cable Specifications Technical Data,
publication KNX-TD0O4, for cable specifications.

Table 81- Motor Brake (BC) Connector Specifications

Drive Module Pin Signal and szf:';i'z“:"ded Strip Length Torque Value

Cat. No. Wire Color mm (in.) Nem (Ibein)
(AWG)

2198-Doox-ERSx | BC-1 MBRK+/Black 0 0.22...0.25

2198-Sxxx-ERSx  [BC-2 MBRK-/White N/A 70(0.28) (19..2.2)

(1

Motor brake wires are part of the Kinetix 2090 motor power cable.

Figure 93 - MP and BC Connector Wiring (single-axis inverters)

Motor Power
Connector

Motor Cable Bracket

Motor Cable
Shield Clamp

[O-0-@—0H

(S
H T =1l
o
o ]
B \ﬂ oooo
[¢]
o
o
— U
=

Motor Cable
Shield Clamp
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Kinetix 2090 Motor Power Cable
(2090-CSxMIDE/DG cable is shown)

2198-S086-ERSx
2198-S130-ERSx or
2198-S160-ERSx

Single-axis Inverters

(front view)

(2198-S086-ERS4 drive is shown)

- Motor Brake
MR (BC) Connector Plug

+

=
=

Motor Power
(MP) Connector Plug

Connector Flange Screws (2)
0.8 Nem (7.1 Ibein)
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Attach the motor power wires to the motor power connector, plug in the motor feedback and

brake connectors, and then connect the bracket to the drive.

A\

ATTENTION: Make sure the motor power connections are correct when
wiring the MP connector plug. Insert the plug into the module connector and
tighten flange screws to 0.8 Nem (7.1 Ibein). Incorrect wiring, polarity, or
loose wiring can cause damage to equipment.

Table 82 - Motor Power (MP) Connector Specifications (single-axis inverters)

. . . Terminal Flange
Drive Hodule Pin Signal and Wire Color R“;’ mmended Wire Size. Strip Length Torque Value Torque Value, max
Cat. No. mm? (AWG) mm in.) Nem (Ibsin) Nem (Ibein)
Motor power cable
depends on motor and
2198-S086-ERSx 3 U Brown drive combination.
2198-S130-ERSx V  Black 25..45 0.8
W W Blue 6.1 200(079) (2240) (71)
L | Green/Yellow (10...6)
B - 10...35
2198-S160-ERSx (8..9)

(1) Building your own single cables or using third-party single cables for Kinetix VP motors and actuators is not an option. Use 2090-CSxMIDE/DG single motor cables. Refer to the Kinetix
Rotary and Linear Motion Cable Specifications Technical Data, publication KNX-TD0O4, for cable specifications.

2198-S263-ERSx or
2198-S312-ERSx

®  Single-axis Inverters

(side view)

Figure 94 - MP and BC Connector Wiring (single-axis inverters)

2198-K57CK-D15M
Motor Feedback
Connector Kit

Motor Power
(MP) Connector
(bottom view)

2198-S263-ERSx or
2198-S312-ERSx
Single-axis Inverters
(front view)

w v v
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Motor Cable

Bracket

Install the motor cable bracket (see page page 138), then attach motor power and ground wires

Motor Power Ground Terminal
Screw: 8 mm Hex Driver
Torque: 5.6 Nem (50 Ibein)

Motor Cable
Connections

\ [ 21mm’ (4 AWG-250 kemil)
) | [15-20Nm (132-177 Ibin)

HO O O

Motor Brake

(BC) Connector Plug

O

Motor Power (MP) Connector
Screws (3x): 6 mm Hex Driver
Torque: 15...20 Nem (132...177 Ibein)

Kinetix 2090 Motor Power Cable

(2090-CPBM7DF cable is shown)

to the motor power connector and ground terminal. Plug in motor feedback and brake

connectors.

Table 83 - Motor Power and Brake Connector Specifications (single-axis inverters)

] Recommended . Terminal
ggltvill;lodule Pin Signal and Wire Color | Wire Size rsntmilr;l;ngth Torque Value
T mmZ (AWG) - Nem (Ibein)

U U  Brown
2198-5263-ERSx | V V' Black 211..120 15...20
n98-S312-ERSx | W W Blue (h.250kemi)  |ZPO008) ag3 )
L €L Green/Yellow
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Maximum Cable Lengths

There are maximum cable length limitations that apply to the DC-bus cables (cluster to cluster)
and motor power/brake and feedback cables (drive to motor).

DC Bus Cluster-to-Cluster Cable Lengths

In this example, the power supply (center) feeds two extended clusters. The following DC-bus
cable length limitations apply:

(The mz;ximum DC-bus cable length (power supply cluster to extended cluster)is 70 m
230 ft

The maximum total DC-bus cable length is 140 m (459 ft)

IMPORTANT  These examples feature the 2198-RPxxx regenerative bus supply,

however, they also apply to the 2198-Pxxx DC-bus power supply.

Figure 95 - Regenerative Bus Supply Example/Center Power Supply Cluster for 104 A, max

Single-axis | Capacitor | DC-bus Conditione Extension |Regenerative |Capacitor DC-bus Conditioner | Capacitor | Single-axis
Inverters | Module Module Module | BusSupply | Module Module Module | Inverters
| DC+ DC+ |
oo | BrEiE—F 1 Gl [0 e F=EErE
= be- arait® | 2 Gircuit D¢~ o
= & Protection | =3 z g |Protection & =
. a : S 4] b (optional) o= S
| = |E = (optional) =) = ~N = IN
218 |82 S e > = |25, | E 2 S 5|8
25|38z 8 7om S |28% | 3 &P % s | 5|3
2|8 |8Es & (230ft), g | 8535 8 (23010, 8Es g g &
=~ ~N | N5 ~ max ~ ~N 20 ~ max N=0 ~ = =~
[ [ [ [
90 m (295 ft) x 2 axes = 180 m (591 ft) 90 m (295 ft) x 2 axes = 180 m (591 ft)
Motor Array Motor Array @4_1
(1) The National Electrical Code and local electrical codes take precedence over the values and methods provided.
When the power supply is positioned right or left of the extended clusters, the maximum total
DC-bus cable length is 70 m (230 ft).
Figure 96 - Regenerative Bus Supply Example/Two Extended Clusters for 208 A, max
Regenerative | Capacitor | Extension Extension |DC-bus Conditioner | Single-axis | Capacitor | Extension DC-bus Conditioner | Capacitor | Single-axis
Bus Supply | Module | Module Module Module Inverters | Module | Module Module Module | Inverters
DC+ D+
DCBus E E D ] DCBusD D H | D D 1 | DCBus D D D | D
2 |Gt 7| 2 g 2 Circit™ o

= - S | Protection 3 & o S |Protection =

= g S | (optional) § = 2 S S |(optional) o5 %

s = S = S 3| s = S S g AN 5 | o
= g8 | 8 S 2 E18| 2 | 8 ZS s |E|&
=iz | 3 | 3 (&5 ”sE = 515 5 | 3 5P g%t HEE
RE% S R sty | EES & gl8| = 8 (115f) REE 2 | 2|2
~NZ20 ~ ~ ~NES ~ = =~ ~ ~ NS = < =

[ [ [ [
90 m (295 ft) x 2 axes = 180 m (591 ft) 90 m (295 ft) x 2 axes = 180 m (591 ft)
Motor Array
(1) The National Electrical Code and local electrical codes take precedence over the values and methods provided.
IMPORTANT  Itisimportant to use low-inductance DC cable routing to help reduce the risk of voltage oscillations between clusters.

Low-inductance DC cable routing can be achieved by means of positive and negative cables routed in parallel and as
close to one another as possible, less than 0.3 m (1.0 ft).

Size the DC cable in accordance with UL or applicable agency guidelines. The voltage drop across the DC cable can be
further reduced by using a bigger cable size because voltage drop is directly proportional to cable resistance (see
Recommended DC-bus Cable Gauge on page 128).
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Table 84 - Recommended DC-bus Cable Gauge

Regenerative Bus Supply

Recommended DC-bus Cable Gauge

Cat. No. mm? (AWG/MCM)
2198-RP088
2198-RP200 535(1/0)
2198-RP263
2198-RP312 152 (300 HCH)
DC-bus Power Supply Recommended DC-bus Cable Gauge
Cat. No. mmZ (AWG/MCM)
2198-P03]
2198-P0O70
5

2198-P14] 535(1/0)
2198-P208
2198-P208 x 2

X 152 (300 MCM)

2198-P208 x 3

Observe the following guidelines when installing DC-bus cable:
« Use only unshielded cable for DC-bus voltage
« Use 1000V rated insulation cable in this application
»  Make the DC+ and DC- cable distance as short as possible to help reduce cable

inductance

« Twisting the DC-bus cable together is not required, but we recommend twisting to make
sure the DC cables are routed close to each other

« To prevent nuisance bus-overvoltage faults, the maximum Bus Voltage Set Point
reduces linearly from 750V DC to 715V DC as the DC-bus cable length per cluster
increases from 0 to 70 m (230 ft) respectively.

DC-bus Cable Length per Cluster (ft)

0 328 65.6 98.4 131 164 197 230
750

745

740

735

730
725

Maximum Bus Voltage Set Point
(Volts DC)

720

715

0 10 20 30 40 50 60 70
DC-bus Cable Length per Cluster (m)

Drive to Motor Cable Lengths

Combined motor-power cable length for all axes on the same DC bus depends on the Kinetix
5700 system power supply in use.

« For applications that include the 2198-Pxxx DC-bus power supply and 2198-DBxx-F AC
line filter, the maximum length is up to 400 m (1312 ft)

- When 2198-P070, 2198-P141, and 2198-P208 DC-bus power supplies are used with
2198-DBRxx-F AC line filters, the maximum length is up to 1200 m (3937 ft)

- When 2198-P031 DC-bus power supplies are used with 2198-DBxx-F or 2198-DBRxx-F
line filters, the maximum length is up to 400 m (1312 ft)

« For applications that include the 2198-RPxxx regenerative bus supply and 2198-DBRxx-F
AC line filter, the maximum length is up to 1200 m (3937 ft)
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Connect Single Cables

The maximum drive-to-motor cable length for Kinetix 5700 drives and motor or actuator
combinations with 2090-CSxM1Dx cables is up to 90 m (295 ft), depending on the feedback
type and overall system design.

IMPORTANT

For more information on maximum motor cable lengths, see
Appendix D, beginning on page 343.

This cable length example is based on the Kinetix 5700 system in Figure 95 on page 127.

Table 85 - Combined Cable Length Example

Total Motor Power Total DC-bus
Cluster Cable Length Cable Length
m (ft) m (ft)
Extended Cluster #1 180 (591) 70(230)
Power Supply Cluster #2 - -
Extended Cluster #3 180 (591) 70(230)
Total 360(182) 140 (460)

Kinetix 5700 inverters and Kinetix VPL, VPC-(, VPF, VPH, VPS servo motors and Kinetix VPAR
electric cylinder combinations use single motor-cable technology with motor power, feedback,
and brake wires (when specified) housed in a single cable. Feedback wires are shielded
separately and provide a shield braid for grounding in the connector kit.

IMPORTANT

Due to the unique characteristics of single cable technology,

designed for and tested with Kinetix 5700 inverters and Kinetix VP
motors and actuators, you cannot build your own single cables or use
third-party single cables.

Refer to the Kinetix Rotary and Linear Motion Cable Specifications Technical Data, publication_
KNX-TDOO4, for cable specifications.

Table 86 - Single Cable Catalog Numbers

Motor/Actuator |Feedback Kit Motor Cable Cat. No. Motor Cable Cat. No. .

Cat. No. Cat. No. (with brake wires) (without brake wires) Feedback Connections
VPL-A/Bxxxx 2090-CSBM1IDE-xxxAxx (standard) cables -~ -~ 2198-KITCON-DSL kit is pre-wired
VPF-A/Bxxxx 2090-CSBMIDE-xxxFxx (continuous-flex) cables 2090-CSWHIDE-xxxhx (standard) cables to feedback conductors
VPH-A/B

S B | 98-KITCON-DSL Flying-lead feedback conductors.

VPC-Bxxxxx-0
VPAR-Bxxxxx

2090-CSBM1DG-xxxAxx (standard) cables

2090-CSBM1DG-xxxFxx (continuous-flex) cables

2090-CSWMIDG-xxxAxx (standard) cables

2198-KITCON-DSL connector kit is
purchased separately

Table 87 - Kinetix VPL, VPF, VPH, VPS, VPC-0, and VPAR Motor/Actuator Compatibility

. 1

g;'t‘“;l':“d“'e” Kinetix VPL |Kinetix VPF |Kinetix VPH |Kinetix VPS |VPC-Bxxxxx-0 2)|Kinetix VPAR
2198-Dxxx-ERSX X X X X y X
2198-Sxxx-ERSx - - - - _

(1) For wiring to compatible motors with 2198-S160-ERSx drives, see Single-axis Inverter Power and Brake Cable Installation on

page 136.

For wiring to compatible motors with 2198-S263-ERSx, 2198-S312-ERSx drives, see Customer-supplied Motor Power Cables on

page 145.

(2) Due to the motor power conductor size, VPC-B3004 motors do not support single cable technology. See the Motor Power
Cable Compatibility table on page 133 for VPC-Bxxxxx-S, VPC-B3004x-M, and VPC-Bxxxxx-Y motor cables intended for use with

Kinetix 5700 drives.
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Chapter 5 Connect the Kinetix 5700 Drive System

Motor Feedback Connections

JAN

Single motor-cable feedback connections are made by using the
2198-KITCON-DSL feedback connector kit.

«  2090-CSxMIDE cables include the connector kit pre-wired to the feedback conductors.

»  2090-CSxM1DG cables have flying-lead feedback conductors. The 2198-KITCON-DSL
feedback connector kit must be purchased separately and installed.

ATTENTION: When routing 2090-CSxM1DE cables through tight spaces, we
recommend removing the 2198-KITCON-DSL feedback connector kit to avoid
causing damage to the kit.

Figure 97 - MF Connector Wiring Example

2198-Dxxx-ERSx

Dual-axis Inverters
ual-a erte

(2198-D006-ERS4 drive is shown)

2198-Sxxx-ERSx s ||

Single-axis Inverters
(2198-S086-ERS4 drive is E
shown)

Refer to Kinetix 5500 Feedback Connector
Kit Installation Instructions, publication
2198-IN002, for connector kit specifications.

0000

Motor Feedback
Connector Kits

I
o
)

2198-KITCON-DSL
Feedback Connector Kit

Exposed Shield

Connector
Housing

Feedback Cable
(EPWR+, EPWR-)

Internal
Grounding Plate

=

Motor Cable
Shield Clamp

Motor Cable
Shield Clamp

Table 88 - Motor Feedback (MF) Connector Specifications

Drive Module Pin Signal and Wire Size Strip Length Torque Value
Cat. No. Wire Color AWG mm (in.) Nem (Ibein)
2198-Dxxx-ERSx | MF-1 D+/Blue

22 10.0(0.39 0.4(3.5
2198-Sxxx-ERSx | MF-2 D-/White/Blue (039) (35)

Apply the Single Motor Cable Shield Clamp

Factory-supplied Kinetix 2090 single motor cables are shielded, and the braided cable shield
must terminate at the drive during installation. A small portion of the cable jacket has been
removed to expose the shield braid. The exposed area must be clamped (with the clamp
provided) at the bottom front of the drive.

SHOCK HAZARD: To avoid hazard of electrical shock, make sure shielded
power cables are grounded according to recommendations.

£\
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These procedures assume you have completed wiring your motor power, brake, and feedback
connectors and are ready to apply the cable shield clamp.

Dual-axis Inverter Shield Clamp Installation

Follow these steps to apply the dual-axis inverter cable shield clamp.
1. Loosen the clamp knob and determine if you need the clamp spacers.

Clamp spacers are included with the dual-axis inverters for cable diameters that are
too small for a tight fit within the drive clamp alone.

The spacers are held captive by nylon rivets. Remove the rivets and spacers when your
cable shield is of sufficient diameter for the clamp to hold the cable secure.

IMPORTANT Use clamp spacers (supplied with drive) when the cable shield
diameter is too small for a tight fit within the shield clamp.
Remove the clamp spacers when not needed.

Figure 98 - Dual-axis Inverter Shield Clamp Installation
Exposed Shield Braid

[ 2198-Dxxx-ERSX Under Clamp

= D Dual-axis Inverter,

(side view)
Motor Power (MP) and
Motor Brake (BC) Connectors

Service ® )/ )/

Loops i !l

2198-KITCON-DSL
Motor Feedback Connector Kits

2090-CSxMIDE/DG
Single Motor Cables

Kinetix 2090-CSBM1DE/DG

l'{l
\ Clamp Screw Single Motor Cables > Motor Cable
Spacers (2)

Clamp Rivets (2)
and Nut Shield Clamp

Clamp Knob
(hand tighten)

Position the exposed portion of each cable braid directly in line with the clamp.
3. Hand tighten the clamp knob.

Make sure the cable clamp tightens around the cable shield and provides a good bond
between the cable shield and the drive chassis.

Only finger-tight torque on the clamp knob is required. The cable should not move
within the clamp under its own weight or when slight pressure is applied by hand.

IMPORTANT If either the power/brake cable shield on the dual-axis inverter
has a loose fit inside the shield clamp, use a clamp spacer to
reduce the clamp diameter. When the clamp knob is tightened,
the result must be a high-frequency bond between the cable
shield and the drive chassis.

Make sure the clamp is aligned with the shield braid and not
heat shrink.

4, Repeat step 1through step 3 for each dual-axis inverter.

Single-axis Inverter Shield Clamp Installation

Single-axis inverters include a two-position cable-shield clamp. Use which ever clamp holds
your cable shield firmly. Replacement clamps are available.

Follow these steps to apply the single-axis inverter motor-cable shield clamp.
1. Remove the larger (lower position) clamp.
2. Loosen the clamp screw.
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Figure 99 - Cable Installation Example

2198-KITCON-DSL 2198-Sxxx-ERSx

Motor Feedback Single-axis Inverter
Connector Kit (front view)
Exposed Shield Braid Clamp Screw
I =N Under Clamp (M10) o =) Motor Brake

(BC) Connector

Ho '
I &
= -
Motor Power Wires Motor Power
(MP) Connector
Small Cable Clamp
(10, 8, 6 AWG) Nl
Large Cable Clamp
(4 and 2 AWG)
Motor Cable
Shield Clamp Kinetix 2090-CSxMIDE/DG
Small Cable Clamp Single Motor Cable

3. Position the exposed portion of the cable braid directly in line with the clamp.

IMPORTANT Make sure the clamp is aligned with the shield braid and not
the heat shrink.

4. Tighten the clamp screw.

Make sure the cable clamp tightens around the overall cable shield and provides a good
bond between the cable shield and the drive chassis.

Torque value 5.6 Nem (50 Ibsin), max.
5. Repeat step 1through step 4 for each drive in multi-axis configurations.

Connect Power, Brake, and  Kinetix 5700 drives are also compatible with many other Allen-Bradley® motors and actuators

that have separate power, brake, and feedback cables. Follow these guidelines when 2090-
Feedback Cables CPxM7DF (power/brake) cables and 2090-CFBM7DF (feedback) cables are used in a new
installation or reused in an existing installation with Kinetix 5700 servo drives.

Motor Power and Brake Cables

The motors and actuators in Table 89 have separate power, brake, and feedback cables. The
motor power and brake cable attaches to the cable clamp on the drive and the power/brake
conductors attach to the MP and BC connectors, respectively.
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Table 89 - Motor Power Cable Compatibility
Motor Power Cables ") Motor Power Cables (")

Motor/Actuator Cat. No. (with brake wires) (without brake wires)
MPL-A/B15xxx-xx7xAA, MPL-A/B2xxx-xx7xA

MPL-A/B3xxx-xx7xAA. .. MPL-A/B9xxx-xx7xAA

MPM-A/Bxxxx, MPF-A/Bxxxx, MPS-A/Bxxxx

MPAS-Bxxxx1-V055xA, MPAS-Bxxxx2-V205xA 2090-CPBM7DF-xxAAxx

MPAI-Bxxxx, MPAR-B3xxx (series B) (standard) or

MPAR-B1xxx and MPAR-B2xxx (series B or later) 2090-CPBM7DF-xxAFxx 2090-CPWM7DF-xxAAxx
VPC-Bxooon=S (continuous-flex) (standard) or
VPC-B3004x-M, 2090-CPWM7DF-xxAFxx
VPC-Bxxooxx-Y (continuous-flex)
RDB-Bxxxx-7/3

MPAS-Bxxxxx-ALMx2C

LDAT-Sxxoxxxx-xDx N/A

LDAT-Sxxxxxx-xBx

LDC-xoxxxxx-xHTxx

HPK-B/Exxxx, MMA-Bxxxxux Customer-supplied @

(1)  See the Kinetix Rotary and Linear Motion Cable Specifications Technical Data, publication KNX-TD004, for cable specifications.
(2) See Kinetix MMA Asynchronous Motor Frequently Asked Questions for Good Installation Processes, Knowledgebase article for additional
information, search Knowledgebase for Kinetix MMA.

Table 90 - Legacy Motor Power Cables

Motor Cable Description Cat. No.

Power/brake, threaded 2090-XXNPMF-xxSxx
Power-only, bayonet 2090-XXNPMP-xxSxx
Power/brake, threaded 2090-CPBMA4DF-xxAFxx
Power-only, threaded 2090-CPWM4DF-xxAFxx

Power-only, bayonet 2090-XXTPMP-xxSxx

Standard

Continuous-flex

Table 91 - Induction Motor Power Cable Specifications

Cable Manufacturer Cable Series Voltage Rating Temperature Rating
Belden 29500-29507

Lapp Group OLFEX VFD XL 6oov 90 °C (194 °F)

SAB VFD XLPE TR

Motor Power/Brake Cable Series Change

Motor power/brake conductors on 2090-CPBM7DF (series A) cables have the following
dimensions from the factory. If your cable is reused from an existing application, the actual
conductor lengths could be slightly different.

Figure 100 - 2090-CPBMT7DF (series A) Power/Brake Cable Dimensions
- 102(40) 4>‘

Edge of

Dimensions are in mm (in.
fin Cable Jacket

[ 150(5.9) —>|

Compatible Motors
and Actuators

— Brake

R ¢ — Conductors
Brake Shield (remove)

XE
———— 635(25) —J

Motor power/brake conductors on 2090-CPBM7DF (series B) 12 and 10 AWG standard, non-flex
cables provide (drive end) shield braid and conductor preparation designed for compatibility
with multiple Kinetix servo-drive families, including Kinetix 5700 drives.

Overall Cable Shield x
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Figure 101 - 2090-CPBM7DF (series B, 10 or 12 AWG) Power/Brake Cable Dimensions

l—————————————————————— 305(12.0)
234(9.20) ——— |
——I 15.0(0.59)

Power Conductors

Dimensions are in mm (in.)

- 71(2.80) ———»

12.7(0.50)
5.0(0.20) —=|

Compatible Motors and
Actuators ;E)

Overall Cable Shield i mERE— Brake
mErr—— Conductors
Heat Shrink

—= 5.0(0.20) ——I |¢ 8.0(0.31)

Dual-axis Inverter Power/Brake Cable Installation

Dual-axis inverters are compatible with several Allen-Bradley motor families that require 16, 14,
12, and 10 AWG power/brake cables. Refer to Table 92 for the proper procedure designed for
your 2090-CPxM7DF cable.

SHOCK HAZARD: To avoid hazard of electrical shock, make sure shielded
power cables are grounded according to recommendations.

Table 92 - Cable Preparation for 2090-CPxM7DF Cables

Cable Power Conductor Size X
WG Go to:
16 and 14 Cable Preparation for 16 and 14 AWG Cables
12and 10 Cable Preparation for 12 and 10 AWG Cables

Cable Preparation for 16 and 14 AWG Cables

For dual-axis inverters, the 2090-CPBM7DF power conductor length, 102 mm (4.0 in.), is
sufficiently long to reach the MP connector plug and provides adequate stress relief. However,
you must remove additional insulation from the power conductors to achieve a strip length of
10 mm (0.39 in.).

The brake conductor length, 635 mm (25 in.), is much longer than necessary. We recommend
that you measure 188 mm (7.4 in.) from the edge of the cable jacket (that is covered by heat
shrink) and trim off the rest.

Refer to Figure 102 and on page 136 for a typical installation example. For strip lengths and
torque values, refer to Table 80 and Table 81 on page 125.

Cable Preparation for 12 and 10 AWG Cables

2090-CPBM7DF (series B) 12 and 10 AWG cables are designed for use with Kinetix 5700 dual-
axis inverters and do not require any modifications.

For dual-axis inverters, 2090-CPBM7DF (series A) 12 and 10 AWG conductors are too short and
stiff to reach the MP connector plug and provide adequate stress relief.

Follow these steps to prepare your existing (series A) 12 and 10 AWG cables.
1. Remove any heat shrink or small sections of cable jacket from your existing cable.

2. Remove additional cable jacket and shield braid from your cable following the diagram
below.

Include a new 12 mm (0.5 in.) section of cable jacket and slide it down to the end of the
shield braid.
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Dimensions are in mm (in.) - 21(87) ———— >

Edge of 4" ~— 10.0(0.39)
Cable Jacket

Power Conductors

Compatible Motors and
Actuators %)

D \ HERK
-—71(2.8) +| Brake Shie AERE Conductors
(trimmed back) —»I |<— 7.0(0.28)
305(12) »|

3. Apply heat shrink to the small section of cable jacket.

Refer to Figure 103 for typical installation examples for series A and series B cables. For strip
lengths and torque values, refer to Table 80 and Table 81 on page 125.

Dual-axis Inverter Shield Clamp Installation

Follow these steps to apply the dual-axis inverter cable shield clamp.

1.

Loosen the clamp knob and determine if you need the clamp spacers.

The power and brake cable shield attaches to the dual-axis inverter cable clamp. Clamp
spacers are included with the dual-axis inverters for cable diameters that are too small
for a tight fit within the drive clamp alone.

The spacers are held captive by nylon rivets. Remove the rivets and spacers when your
cable shield is of sufficient diameter for the clamp to hold the cable secure.

IMPORTANT Most 2090-CPxM7DF power/brake cables require the spacers.
Only 10 AWG cables with brake conductors have a diameter
large enough to fit in the clamp without the spacers.

Position the exposed portion of each cable braid directly in line with the clamp.
Hand tighten the clamp knob.

Make sure the cable clamp tightens around the cable shield and provides a good bond
between the cable shield and the drive chassis.

Only finger-tight torque on the clamp knob is required. The cable should not move
within the clamp under its own weight or when slight pressure is applied by hand.

IMPORTANT If the power/brake cable shield on the dual-axis inverter has a
loose fit inside the shield clamp, use a clamp spacer to reduce
the clamp diameter. When the clamp knob is tightened, the
result must be a high-frequency bond between the cable shield
and the drive chassis.

Make sure the clamp is aligned with the shield braid and not
heat shrink.
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Figure 102 - Dual-axis Inverter Cable Installation (16 and 14 AWG cable)

Dual-axis Inverter
(side view)

Dual-axis Inverter
(front view) 2198-K57CK-D15M
Motor Feedback

Connector Kit

Universal Feedback
(UFB) Connectors

Motor Power (MP) and
Motor Brake (BC) Connectors

Clamps Compressed

~agfl—— Around Shields Close

to the Heat Shrink

Kinetix 2090-CPBM7DF
Power and Brake Cables

Clamp Knob

Conductors enter into the motor and brake connectors at
Clamp Spacer approximately 90° (between 75° and 105° is acceptable).

12 and 10 AWG (series A) cables, prepared as shown on page 134, and series B cables have
longer conductors that support service loops.

Figure 103 - Dual-axis Inverter Cable Installation (series A and B, 12 and 10 AWG cable)
Dual-axis Inverter

Motor Power (MP) and (side view)
Motor Brake (BC) Connectors
75°...105°

Entry Into /

Connectors I et e
| |
Service loops provide stress relief and the - Clamps Compressed
conductors enter into the motor and brake / 5 Around Shields Close
connectors at approximately 90° to the Heat Shrink

(between 75 and 105° is acceptable). Kinetix 2090-CPBM7DF
Power and Brake Cables

IMPORTANT Avoid sharp bends in the power/brake conductors. You must route
the power/brake conductors from where they exit the clamp and
enter the motor/brake connectors so that stress-relief bends or
service loops are formed.

4. Repeat step 1through step 3 for each dual-axis inverter.

Single-axis Inverter Power/Brake Cable Installation

All single-axis inverters include a cable-shield clamp bracket that is designed to ground (bond)
2090-CPBM7DF cable shields with the drive chassis.

»  2198-S086-ERSx, 2198-S130-ERSx, and 2198-S160-ERSx single-axis inverters include a
two-position cable-shield clamp that accommodates 10, 8, 6, 4, and 2 AWG power
conductors. The clamp bracket is connected to the motor power connector and ships
with the drive.

«  2198-S263-ERSx and 2198-S312-ERSx single-axis inverters include a single-position
cable-shield clamp that accommodates 4 and 2 AWG power conductors. The clamp
bracket ships with the drive, but requires some assembly.
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2090-CPBM7DF (series B) 10 AWG cables are designed for use with Kinetix 5700 single-axis
inverters and do not require any modifications.

SHOCK HAZARD: To avoid hazard of electrical shock, make sure shielded
power cables are grounded according to recommendations.

For single-axis inverters, the 2090-CPBM7DF (series A) cable power conductors, 102 mm (4.0
in.), require adjustment only when the smaller (upper position) clamp is used. The upper
position is for smaller cables (10, 8, and 6 AWG). The lower position is for larger cables (4 and 2
AWG). We recommend that you measure from the edge of the cable jacket (that is covered with
heat shrink) and trim the power conductors as shown in Table 93.

Table 93 - Power Conductor Trimmed Length

Power Conductor Size Power Conductor Length
AWG mm (in.)

Band8 75(2.9)

10 No trimming required

2 and 4 85(3.3)

The (series A) 2090-CPBM7DF brake conductor length, 635 mm (25 in.) is longer than
necessary. Measure from the edge of the heat shrink and trim the brake conductors as shown
in Table 94.

Table 94 - Brake Conductor Trimmed Length

Power Conductor Size Brake Conductor Length
mm (in.)

6,8,10 315 (12.4)

2and 4 375 (14.7)

See Figure 104 on page 138 for a typical series-A installation example. For strip lengths and
torque values, see Table 81 and Table 82 on page 125 and Table 83 on page 126.

Single-axis Inverter Shield Clamp Installation

Follow these steps to apply the 2198-S086-ERSx, 2198-S130-ERSx, and
2198-3160-ERSx single-axis inverter motor-cable shield clamp when using 2090-CPBM7DF
motor power cables.

1. Remove the larger (lower position) clamp or small (upper position) clamp, depending on
the power conductor size used in your application.

IMPORTANT Make sure to use the proper size clamp depending on cable
diameter.

Loosen the clamp screw.
Position the exposed portion of the cable braid directly in line with the clamp.

IMPORTANT Make sure the clamp is aligned with the shield braid and not
heat shrink.

4, Tighten the clamp screw.

Make sure the cable clamp tightens around the overall cable shield and provides a good
bond between the cable shield and the drive chassis.

Torque value 5.6 Nem (50 Ibein), max.
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In Figure 104, 10 AWG (series A) cables are prepared per Table 93 and Table 94 on page 137, and
series B cables do not require preparation.

Figure 104 - Single-axis Inverter Cable Installation (series A and B, 10 AWG cables)

T = -
2198-K57CK-DI15M i 2198-Sxx-ERSX
Motor Feedback Single-axis Inverter
Connector Kit (front view)
o
UveLrJaI[IjCat[J:lle Shield Clamp Screw ~E Motor Brake
R X nder Liamp (M10) a (BC) Connector
m| @ @
S = )
Motor Power Wires Motor Power
(MP) Connector
Small Cable Clamp 3
(10, 8, and 6 AWG) @)
Large Cable Clamp
(4 and 2 AWG)
otor Cable
Shield Clamp Kinetix 2090-CPBM7DF

Small Cable Clamp Power and Brake Cable

5. Repeat step 1through step 4 for each drive in multi-axis configurations.

Follow these steps to apply the 2198-S263-ERSx and 2198-S312-ERSx single-axis inverter
motor-cable shield clamp when using 2090-CPBM7DF motor power cables.

1. Install the clamp bracket.
a. Remove the M8 hex nut by using a 13 mm socket.
b. Remove the termination block.
c. Insert the cable clamp bracket over the M8 stud.
d. Replace the termination block and hex nut.
e. Tighten the hex nut to 5.6 Nem (50 Ibein), max.

Ground Conductor M8 Hex Nut
Termination Block

2198-S263-ERSx or
2198-S312-ERSx
Single-axis Inverter
(front and side view)

Cable Clamp
Bracket
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2. Align the clamp-bracket captive screw with hole in chassis and tighten to
1.6 Nem (14 Ibein).

\ 2198-S263-ERSx or

Captive Screw PoB \\ 2198-S312-ERSx

® i.__ —4  Single-axis Inverter
; = =% (bottom view)

Ground Conductor
Termination Block

Cable Clamp

e - A=
J

" Cable Clamp Bracket

3. Loosen the clamp screw.
4, Position the exposed portion of the cable braid directly in line with the clamp.

IMPORTANT Make sure the clamp is aligned with the shield braid
and not the heat shrink.

5. Tighten the clamp screw.

Make sure the cable clamp tightens around the overall cable shield and provides a good
bond between the cable shield and the drive chassis.

Torque value 5.6 Nem (50 Ibein), max.

In Figure 105, the Kinetix 2090 (4 and 2 AWG) cable requires no preparation.

Figure 105 - Single-axis Inverter Cable Installation (& and 2 AWG cables)
 pa— —

2198-S263-ERSx or N .
paly 2138-K57CK-D15M 2198-5263-ERSx or
2198-S312-ERSx Motor Feedback 7198-S312-ERSx
Single-axis Inverter Connector Kit Si ]
(side view) ingle-axis Inverter
(front view)
Motor Brake
; BC)C t
Overall Cable Shield Clamp Screw ° {BC Connegtor
Under Clamp (M10)
- w v u
oo = ot | © ° _ Motor Power
C) © _ (MP) Connector
E:Lug [ ) [ Lo == )
Cable Clamp /'
Bracket
Motor Power
Conductors o)

_ Kinetix 2090-CPBM7DF
Cable Clamp Motor Cable Shield Clamp Power and Brake Cable

6. Repeat step 1through step 5 for each drive in multi-axis configurations.
Motor Feedback Connections

You can connect motor feedback to the 2-pin motor feedback (MF) connector or the 15-pin
universal feedback (UFB) connector with the associated feedback connector kit.
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Table 95 - Feedback Connector Kit Options

Connector Kit Kinetix 5700 Drive -
Cat. No. Feedback Connectors Encoder Feedback Type Description
2198-H2DCK Motor feedback (MF) Single-turn or Converts the 15-pin Hiperface feedback signals from the encoder

(series B or later)

multi-turn absolute

to 2-pin DSL feedback signals at the drive.

2198-K57CK-D15M

Universal feedback (UFB)

incremental, or EnDat

Single-turn and multi-turn absolute,

Feedback signals pass straight through encoder to drive for motor
feedback or auxiliary feedback.

Feedback cables attach to the connector kit and are wired to the connector inside the
connector kit. Kinetix 2090 feedback cables require preparation to make sure the shield clamp
attaches properly and conductors route smoothly to the connector terminals.

All of the current and legacy feedback cables listed below are compatible with the 2198-H2DCK
converter kit and 2198-K57CK-D15M connector kit.

Table 96 - Compatible Motors and Actuators

Single-turn or Multi-turn Absolute Encoders

Incremental Encoders

Motor/Actuator Families Feedback Cable Motor/Actuator Feedback Cable
Motor/Actuator Cat. No. Cat. No. Cat. No. Cat. No.
o MPL-A/B15xxx. . . MPL-A/B2xxx-V/E MPL-A/B15xxx. .. MPL-A/B2xxx-H
Kinetix MPL servo motors MPL-A/B3xxx. .. MPL-A/BIxer-M/S MPL-A/B3xcx. . MPL-A/BA451or-H
Kinetix MPM servo motors MPM-A/Bxxxxx-M/S N/A
Kinetix MPF servo motors MPE-A/Bxxxx-M/S N/A
Kinetix MPS servo motors MPS-A/Bxxxx-M/S N/A
VPC-Bxxxxx-S 2090-CFBM7DF-CEAAXx
Kinetix VPC servo motors VPC-B3004x-M 2090-CFBM7DD-CEAAxx | N/A
VPC-Brxxxx-Y 2090-CFBM7DF-CERAXx 2090-XXNFMF-Sxx
Kinetix HPK asynchronous servo motors HPK-B/Exxouxx-M/S (standard) or N/A (standard)
VA m 2090-CFBM7DF-CEAFxx 2090TCFBM7DF—(DAFxx
Kinetix MMA asynchronous main motors MM A'EXXXXXX'S 2090-CFBM7DD-CEAFxx | MMA-Bxxoonr-L2 (continuous-flex)
~DXXXXXX-2X 2090-CFBM7DF-CDAFxx
: X ti -l i} ]
Kinetix MPAS/MPMA integrated linear stages mgﬁ;&%ﬂ Vit (continuous-flex) {wdrréit?i% ALM2C
Kinetix MPAR electric cylinders MPAR-Bxxxxx N/A
Kinetix MPAI heavy-duty electric cylinders MPAI-Bxxxxx N/A
Kinetix LDAT integrated linear thrusters LDAT-Sxxxxxx-xDx LDAT-Sxxxxxx-xBx
Kinetix LDC iron-core linear motors N/A LDC-xxxoxx-xHTxx

Kinetix RDB motors

RDB-Bxxxx-7/3

2090-XXNFMF-Sxx
2090-CFBM7DF-CDAFxx

N/A

140

Table 97 - Legacy Motor Feedback Cables
Motor Cable Description Cable Cat. No.
2090-XXNFMF-Sxx
Encoder feedback, threaded 9090-UXNFBMF-Sxx
Standard

Encoder feedback, bayonet

2090-UXNFBMP-Sxx
2090-XXNFMP-Sxx

Continuous-flex

Encoder feedback, bayonet

2090-XXTFMP-Sxx

Encoder feedback, threaded

2090-CFBM4DF-CDAFxx
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Chapter 5 Connect the Kinetix 5700 Drive System
Figure 106 - 2198-H2DCK Converter Kit Pinout
il Terminal Signal Wire Color Strip Length Torque Value
g 0 mm (in.) Nem (Ibein)
o~ (] 1 SIN+ Back
Q|| . 2 SIN- White/Black
10-pin
® = IEL) connector $ cos+ Red
O = 4 C0s- White/Red
T
§ e )
o o] : DATA+ Creen 50(02) 022..0.25
o B ecom® White/Gray e (19..2.2)
QI
0= = 7 EPWR_Qv @ Orange
SIES m(E 10 DATA- White/Green
i / f] | 1l TS White/Orange
14 EPWR_5V @ Gray

(1) The ECOM and TS- connections are tied together and connect to the cable shield.
(2) The converter kit generates 9V and 5V from a 12V supply coming from the drive. The 9V supply is used by 9V encoders in

460V motors and actuators.

Figure 107 - 2198-K57CK-D15M Connector Kit Pinout

Terminal Signal Wire Color fntmilrﬁ"gth L?;?Hg.‘i’:)me
1 SIN+ AM+ Black

2 SIN- AM- White/Black

3 COS+ BM+ Red

4 C0s- BM- White/Red

5 DATA+ M+ Green

6 econ White/Gray

7 EPWR_9V Orange

8 S3 White/Yellow 0.22...0.25
9 CLK+ Brown 50(0.2) (19..2.2)
10 DATA- IM- White/Green

1 TS White/Orange

12 S1 White/Blue

13 S2 Yellow

14 EPWR_5V Gray

15 CLK- White/Brown

16 Drain N/A

(1) The ECOM and TS- connections are tied together and connect to the cable shield.
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Motor Feedback Cable Preparation

Observe the lead preparation guidelines for each of the connector kits.

IMPORTANT  This length of wire is needed to provide a service loop for the longest
wires terminated at the terminal block. However, most wires need to be
trimmed shorter, depending on the terminal they are assigned to.

Figure 108 - Lead Preparation for 2198-H2DCK Converter Kit

Dimensions are in mm (in.)

Cable Shield 5.0(0.2) 4| |«

Cable Jacket

12.0(0.5) —® Lﬁ 103 (4.0)

- 115(45) —————»

Figure 109 - Lead Preparation for 2198-K57CK-D15M Connector Kit

Dimensions are in mm (in.)

Cable Shield 5.0(0.2) —>| |<7

Cable Jacket

Drvaim Wihe il

12.0(0.5) ——» 9738 ————————*

e 110(43) —————— >

IMPORTANT  For the 2198- K57CK-D15M universal connector kit, if your Kinetix 2090
motor cable does not include a drain wire, you must create one from the
overall shield during wire preparation and connect it to pin 16.

Apply the Converter Kit or Connector Kit Shield Clamp

Follow these steps to apply the shield clamp.
1. Apply the shield clamp to the 12 mm (0.5 in.) of exposed cable shield.

IMPORTANT  Cable preparation and positioning/wiring that provides a high-
frequency bond between the shield braid/drain wire and ground is
required to optimize system performance.

Also, make sure that the cable is positioned where the cover
clamps onto the jacket for added stress relief.

a. For the 2198-H2DCK converter kit, the shield clamp achieves a high-frequency bond
between the shield braid and ground.

Apply 0.30 Nem (2.6 Ibein) torque to the clamp screws.
Shield Clamp

Cable Positioned Where Cover Clamps
Onto the Cable Jacket
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b. For the 2198- K57CK-D15M connector kit, you must attach the drain wire to pin 16 to
achieve a high-frequency bond.

IMPORTANT  If your Kinetix 2090 motor cable does not include a drain wire, you

must create one from the overall shield braid.

Apply 0.34 Nem (3.0 Ib«in) torgue to the clamp screws.

Drain Wire

Cable Positioned Where Cover Clamps
Onto the Cable Jacket

2. Route and insert each wire to its assigned terminal.

Include a service loop, as shown on page 144, and refer to the connector pinout on
page 141.
3. Tighten each terminal screw.

Apply 0.22...0.25 Nem (1.9...2.2 Ib<in) torque to each screw.

4, Gently pull on each wire to make sure it does not come out of its terminal; reinsert and
tighten any loose wires.

b. Attach the tie wrap for added stress relief.

Table 98 - 2090-CFBM7DF-CEAxxx Feedback Cables

MPL-A/B15xxx. . .MPL-A/B2xxx-V/Ex4/7xAA
MPL-A/B3xxx...MPL-A/B9xxx-M/Sx7xAA
Rotary MPF-A/Bxxx-M/S, MPS-A/Bxxx-M/S Rotary
Motors MPM-A/Bxxooxx-M/S, Motors VPCE Y
VPC-Bioooor-S, VPC-B3004x-M 2198-H2DCK 2198-K57CK-D15M MMA-Broon-sa/ma. |2198-K57CK-D15M
HPK-B/Exxoo-M/S, MMA-Bxaoooo-Sx/Mx Converter Kit Pin Connector Kit Pin (EnDat) Connector Kit Pin
MPAS-Bxxxxx-VxxSxA
Linear MPAR-Bxxxx Linear
Actuators | MPAI-Bxox Actuators
LDAT-Sxxxxxx-xDx
1 SIN-+ 1 1 1 - 1
2 SIN- 2 2 2 - 2
3 0S+ 3 3 3 CLK+ 9
4 (0S— 4 4 4 CLK- 15
5 DATA+ 5 5 5 DATA+ 5
6 DATA- 10 10 6 DATA- 10
9 EPWR_5V - 14 9 EPWR_5V 14
10 ECOM 6" 6 10 ECOM 6
1 EPWR_9V 7 7 1 - -
12 ECOM 6 6 12 ECOM 6
13 TS 1" n 13 TS 1"

(1) The ECOM and TS- connections are tied together and connect to the cable shield.

Table 99 - 2090-XXNFMF-Sxx or 2090-CFBM7DF-CDAxxx Feedback Cables

MPL-A/B15xxx. .. MPL-A/B2xxx-Hx4/7xAA

Rotary Motors MPL-A/B3xxx. .. MPL-A/BA5cx-Hx4/TxAA

RDB-Bxxxx-7/3,

2198-K57CK-D15M

' MPAS-Bxxxx-ALMx2C MMA-Bioocoxxx-53/M3 Connector Kit Pin
Linear Actuators LDAT-Sxooox-xBx (EnDat)
LDC-xo000¢-xHTxx
1 AM+ SIN+ 1
2 AM- SIN- 2
3 BM+ 0S+ 3
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Table 99 - 2090-XXNFMF-Sxx or 2090-CFBM7DF-CDAxxx Feedback Cables
MPL-A/B15xxx. .. MPL-A/B2xxx-Hx4/7xAA
RotaryMotors | yip)_p/B3xcx...MPL-A/BASKorHX4/TXAA | RDB-Broox-7/3
< 2198-K57CK-D15M
MPAS-Bxoooo-ALMx2C MMA-Bxxxxxx-S3/M3 i D
. Connector Kit Pin
Linear Actuators | LDAT-Sxxoo0x-xBx (EnDat)
LDC-xx00cx-xHTxx
4 BM- 0s- 4
5 IM+ DATA+ 5
6 IM- DATA- 10
9 EPWR_5V EPWR_5V 14
10 ECOM ECOM 6
12 ECOM ECOM 6
13 TS TS N
15 S1 - 12
16 S2 - 13
17 S3 - 8
(1) The ECOM and TS- connections are tied together and connect to the cable shield.
A mounting bracket is included with the 2198-H2DCK converter kit to secure the kit to the
drive. Install the mounting bracket in the bottom mounting position on the kit, and the kit
mounting holes on the drive.
Figure T10 - Wiring the 2198-H2DCK Feedback Converter Kit
— ~—— Mounting Screws (2)
(¢] o
O \°
1 10-pin
U: | Connector
| g H
g KX T— Service Loops
W = Tie Wrap for Stress Relief
- } ) I and Wire Management
The bottom mounting position - } i
applies to all dual-axis and I B Clamp Screws (2)
single-axis inverters. SE 9 ; Pl d cable shield
Converter Kit Mounting Holes 2 } i o ace exposed cable shie
(2198-Dxxx-ERSx example is shown) = Z —r = in the channel.
ﬂ:| 2L 2. Place the shield clamp over
Q Q: L | Qﬁ the exposed shield.
) @ * 3. Tighten screws, torque
Mounting Bracket — : : © /( ‘E\if& 0.3 Nem (2.6 Ibein).
fe) O mfl| | — —— - ﬁ Exposed Shield Aligned in the Shield Clamp
‘ -~ Cable Channel
Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions,
publication 2198-IN0OQG, for converter kit specifications.
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Customer-supplied Motor
Power Cables

Figure 11 - Wiring the 2198-K57CK-D15M Feedback Connector Kit

R p—
Mounting % Pin15 —
Screws O Pin 11—
P' —1

- in6

2198-K57CK-D15M

Connector Kit Service
Loops
ﬂ ﬁ . .
Tie Wrap is recommended
16-pin for Stress Relief and Wire
Connector Management

1. Place exposed cable shield
in the channel.
2. Place the shield clamp over
the exposed shield.
< 3. Tighten screws, torque
% 0.34 Nem (3.0 Ibein).

Exposed Shield Aligned Clamp Screws (2)

onthe Ground Pad |

151413121110 9 8 7 6 5 4 3 21

Shield Clamp —p$
Kinetix 2090 Feedback Cable

Refer to Universal Feedback Connector Kit Installation Instructions, publication
2198-IN010, for connector kit specifications.

For 2198-S263-ERSx and 2198-S312-ERSx single-axis inverters that are paired with motors that
require power cables greater than 2 AWG and up to 250 kemil, customer supplied cable is
necessary.

IMPORTANT  The cable clamp bracket and shield clamp, included with your drive,

does not apply to customer supplied cables larger than 2 AWG.

We recommend six conductor cables with three conductors for power and another three
conductors that can be twisted together to form a suitable ground wire.

Follow these steps to prepare customer-supplied motor power cables.
1. Remove 279 mm (11.0 in.) of the cable jacket.

In addition, remove the same amount of shield braid, copper foil, or other overall
shielding.

|<—279 mm (11.0 in.)—>|

Remove Overall Cable Shield

2. Separate the power conductors from the ground conductors.

| 9b

Typical End View

54

In this example, the power conductors are insulated and the ground conductors are not.
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3. Twist the three ground conductors together to form a single ground conductor.

| 5

4, Apply heat shrink to the ground conductor.

| b T
25mm (0981 le——»-]

5. Apply heat shrink over the cable jacket and the four insulated conductors.
6. Trim the insulation to leave a strip length of 27 mm (1.06 in.)

Figure 112 - MP and BC Connector Wiring (single-axis inverters)

2198-S263-ERSx or
2198-S312-ERSx
®  Single-axis Inverters

)l 2138-K57CK-D15M
Motor Feedback
Connector Kit

2198-S263-ERSx or
2198-S312-ERSx
Single-axis Inverters

(side view) (front view)

Motor Brake
(BC) Connector Plug

Motor Power
(MP) Connector
(bottom view)

w v

2\ [{2imm @ 2sokami)]] @
15-20 Nm (132-177 Ibin)

©
©

Q
Customer-supplied Motor Brake Cable

L LI

EO O O

Motor Power Ground Terminal
Screw: 8 mm Hex Driver
Torque: 5.6 Nem (50 Ibein)

Motor Power (MP) Connector
Screws (3x): 6 mm Hex Driver
Torque: 15...20 Nem (132...177 Ibein)
Motor Cable

Connections Customer-supplied Motor Power Cable

Prepare the customer-supplied motor power cable (see page 145), then attach motor power
and ground wires to the motor power connector and ground terminal. Plug in motor feedback
and brake connectors, as required for your application.

IMPORTANT  1pe supplied ground terminal is suitable for use with 16...120 mm?2

(6 AWG...250 kemil) Class B and C power cables and all Allen-Bradley
Kinetix 2090 motor cables. A customer-supplied lug is required for all
other applications.

Table 100 - Motor Power Connector Specifications (single-axis inverters)

] Recommended Wire | . Terminal
g:t\n;‘l;lodule Pin  |Signal and Wire Color |Size ;tmiht;ngth Torque Value
T mm? (AWG) : Nem (Ibein)

U U Brown
2198-263-ERSx | V V Black 21.1..120 15..20
2198-S312-ERSx W W Blue (4...250 kemil) 21001.06) (132..177)
L | Green/Yellow
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Accessory Module

Connections

If you replace the ground-conductor termination block with a lug, the lug size must not exceed
these maximum dimensions.

Figure 113 - Maximum Customer-supplied Lug Dimensions
25.4mm [

(1.00in.) C

le—»

11.43 mm
(0.45in.)

classification. Flexible wires (Class K...G)

[ Lug size according to cable size and
must use flex-rated lugs.

{10t0r t)Jrake conductors are customer supplied. We recommend unshielded cable up to 90 m
295 ft).

Table 101 - Motor Brake (BC) Connector Specifications

. Recommended Wire .

Drive Module Cat. |, . . Strip Length | Torque Value

No. Pin |Signal a;\fv‘f;) miin) | Nem (lein)

2198-$263-ERSx  [BC-T | MBRK+ 0.22..0.25

N08-SI-ERSX  [poa THBRK- 16 70(0.28) (19..2.9)
A Motors used with 2198-5S263-ERSx and 2198-S312-ERSx inverters typically
\ Y use a brake coil that is not 24V DC. In this case, use a customer-supplied

auxiliary relay to power the customer-supplied brake coil.

Follow these guidelines when wiring the 2198-CAPMOD-2240 capacitor module, 2198-CAPMOD-
DCBUS-10 extension module, and 2198-DCBUSCOND-RP312 DC-bus conditioner module:

«  Wire module status (MS) output connections to digital input Bus Capacitor OK, Bus
Conditioner OK, or the Logix 5000® controller (optional).

«  Flexible bus-bars (included with 2198-CAPMOD-DCBUS-10 extension modules) are
required whenever two accessory modules are mounted side-by-side in 208 A systems.
If your system does not include the extension module, order the 2198-KITCON-
DCBUSCOND or 2198-KITCON-CAPMOD2240 replacement kit.

«  Refer to DC-bus Power Supply with Capacitor Module wiring example on page 287.

» Refer to Regenerative Bus Supply with DC-bus Conditioner Madule wiring example on
page 291.

»  Refer to Kinetix 5700 Accessory Module Status Indicators on page 232 for
troubleshooting the module status indicators and relay output.

IMPORTANT  To improve system performance, run wires and cables in the wireways
as established in Chapter 2. Connections to the DC bus must be made
with the shared-bus connection system.

Figure 114 - MS Connector Wiring (capacitor module and DC-bus conditioner module)

2198-CAPMOD-2240 Capacitor Module or
2198-DCBUSCOND-RP312 DC-bus Conditioner Module

Module Status
D
MS)C tor Pl
INl=] (MS) Connector Plug
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External Passive-shunt

Connections

148

Table 102 - Accessory Module Connector Specifications

Connector . . gF commended Wire Strip Length Torque Value
Description Pin Signal e mm (in.) Nem (Ibein)
mm? (AWG) ’

MS-1 MS 0.4..15 0.22...0.25
Module Status g 5 MS (28..76) 70(0:28) (19..2.2)
PELV/SELV CP-1 24V+ 05..4 70(0.28) 0.22...0.25
24V power (plug)  [CP-2 24V- (20...12) s (19..2.2)
DC-bus power Bus-bar N N/ D) N

Bus-bar BE N/A N/A
DC-bus studs * 53.5(1/0 AWG) 104 A 18(156)

. 2
Lugs 163 (300 kemi) 2084 | VA

(1) DC bus connections are always made from one drive module to another over the shared-bus connection system. These
terminals do not receive discrete wires.
(2) Strip length for the DC-bus studs depend on the customer-supplied lugs.

Passive shunts attach to only 2198-Pxxx DC-bus power supplies. See Passive Shunt
Considerations on page 44 for shunts compatible with your DC-bus power supply.

Follow these guidelines when wiring your 2198-Rxxx passive shunt:
» Refer to External Passive Shunt Modules on page 64 for noise zone considerations.
« Refer to Passive Shunt Wiring Examples on page 301.

» Refer to the installation instructions provided with your Bulletin 2198 shunt module,
publication 2198-INOTI.

IMPORTANT  To improve system performance, run wires and cables in the wireways
as established in Chapter 2.

Figure 115 - RC Connector Wiring

2198-Pxxx
DC-bus Power Supply
O\ Top View

Shunt Resistor (RC) Connector Plug

Table 103 - Shunt Resistor (RC) Connector Specifications

Recommended
DC-bus Power Supply Pin Si Wire Si Strip Length | Torque Value
gnal Ire dize . . r
Cat. No. mm (AWG) mm (in.) Nem (Ibein)
RC-1 SH 15..6 0.5..0.6
ZI08-Pxax RC-2 DC+ (16.10) 120041 (547 53)

IMPORTANT  You must disconnect the internal shunt wires at the RC connector before
connecting the Bulletin 2198 passive shunt resistor wires.
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Chapter 5 Connect the Kinetix 5700 Drive System

External Active-shunt Active shunts are available from the Rockwell Automation Encompass™ partner Powerohm
: Resistors, Inc. See Active Shunt Considerations on page 45 for Powerohm shunts compatible
Connections with your Kinetix 5700 power supply.
Rockwell Automation Encompass Partners Contact Information
5713 13th Street
: Katy, Texas 77493
Powerohm Resistors, Inc. Tel (800) 838-4694
https://www.hubbell.com/powerohm/en

Follow these guidelines when wiring your Powerohm active shunt:
« Refer to External Active Shunt Modules on page 66 for noise zone considerations.
o Refer to Active Shunt Wiring Examples on page 301.

+ Refer to the installation instructions provided with your Bulletin PWBxxx and PKBxxx
Powerochm shunt module.

IMPORTANT  To improve system performance, run wires and cables in the wireways
as established in Chapter 2.

DC-bus Power Supply Active Shunt Connections

Make active shunt connections in drive systems that include the DC-bus power supply and
Powerohm PKBxxx or PWBxxx active shunts at the external DC-bus studs on accessory
modules.

Refer to Wire the External DC-bus Connections on page 150.

Regenerative Bus Supply Active Shunt Connections

Make active shunt connections to the 2198-RPxxx regenerative bus supply at the active shunt
(RC) connector or the external DC-bus studs on accessory modules, depending on the shunt

type.

Connections at the Active Shunt (RC) Connector

You can make active shunt connections in drive systems that include the regenerative bus
supply and Powerohm PKBxxx-800 active shunts at the Active Shunt (RC) connector.

IMPORTANT  Due to the 10 A connector current rating, connections to the RC
connector are limited to only Powerohm PKBxxx-xxx active shunts rated
at 7kW or less. All other PKBxxx-xxx and PWBxxx-xxx active shunt
connections must be made to the 2198-CAPMOD-2240 capacitor module.

Figure 116 - RC Connector Wiring

2198-RPxxx
Regenerative Bus Supply
2/, Top View

Active Shunt (RC) Connector Plug. See Table 104
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Chapter 5 Connect the Kinetix 5700 Drive System

Table 104 - Active Shunt (RC) Connector Specifications

Regenerative 5 1 Rgcolqmended .
Bus Supply Pin Signal Continuous | wire Size rsnlrl;:lzilrﬁngth L‘-’mﬁ-‘i’rﬂ'“e
Cat. No. Current, max |2 (n5) :

RC-1 DC- 25..6 0.5...06
Z29-RP0oc gy [pce  |0A (14..70) 2O s 83)

(1) This connector applies to only Powerohm PKBxxx-xxx active shunts rated at 7 kW or less.

Connections at the External DC-bus Studs

You can make active shunt connections in drive systems that include the regenerative bus
supply and Powerohm PKBxxx-800 or PWBxxx-800 active shunts at the external DC-bus studs

on accessory modules.

Refer to Wire the External DC-bus Connections.

Wire the External DC-bus Connections

Accessory modules are equipped with spacers that slide onto the M8 studs. When the system
configuration includes external DC-bus and active shunt connections, external DC-bus
connections are made below the spacer and active shunt connections are made above the

spacer.

Figure 117 - Active Shunt Connections

Active Shunt
Lug Connections
(above spacer)

DC-bus
Lug Connections and

Flexible Bus-bars?

(below spacer)

. 2198-DCBUSCOND-RP312
2198-CAPMOD-2240 or
2198-CAPMOD-DCBUS-10 ¥
Accessory Modules
(2198-CAPMOD-2240 capacitor
module is shown)

(1) An external active shunt can be wired to any of the accessory modules. See Mount Accessory Modules on page 71 for more
information on mounting and accessory module example configurations. The 2198-CAPMOD-2240 capacitor module is

preferred because it provides additional system capacitance.

(2) Position flexible bus-bars (when two accessory modules are used) below the DC-bus lug connections. The flexible bus-bars
are used to parallel the extended DC-bus with another accessory module in 208 A systems (not required when only one
accessory module is used in 104 A systems). Flexible bus-bars are included with 2198-CAPMOD-DCBUS-I0 extension modules
or you can order 2198-KITCON-CAPMOD2240 or 2198-KITCON-DCBUSCOND replacement kits.

Kinetix VPC Motors and the Extended Speed Feature

The extended speed feature is implemented in the Logix Designer application to prevent
accidental motor operation at unsafe speeds. See Field Weakening Mode on page 391 for a

description of this feature.

A\

WARNING: Kinetix VPC motor operation at speeds exceeding the bus-
overvoltage speed limit can result in either personal injury or damage to the
drive. To avoid equipment damage and personal injury, an active shunt must be

configured in the Logix Designer application to protect the DC-bus system from
an overvoltage condition.

IMPORTANT

sizing. Access the tool rok.auto/motion-analyzer.

Refer to Motion Analyzer software to verify drive and shunt system
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Powerohm Bulletin PKB and PWB active-shunt modules are required for DC-bus system
protection when Kinetix VPC motors are expected to operate in the extended speed region at
speeds exceeding the bus-overvoltage speed limit.

Considerations for Powerohm Shunt Installation

Refer to the Powerohm documentation included with your Bulletin PKB or PWB shunt module to
install, wire, and configure the module.

+ To avoid nuisance thermal overload trips, configure Bulletin PKB and PWB active-shunt
modules to the highest shunt turn-on voltage setting. The recommended setting for
Line Voltage Level Jumper is JP5.

- Configure Bulletin PKB and PWB active-shunt modules in Internal (automatic) mode.
Unless an external enable signal is provided, configure the Brake Enable Jumper in
Internal (automatic) mode (JP6 is in the downward position).

Ethernet Cable Connections This procedure assumes that you have your Logix 5000 contraller and Kinetix 5700 modules
mounted and are ready to connect the network cables.

The EtherNet/IP™ network is connected by using the PORT 1and PORT 2 connectors. Refer to
page 79 to locate the Ethernet connectors on your drive module. Refer to Figure 118 to locate
the connectors on your Logix 5000 controller.

Shielded Ethernet cable is required for EMC compliance and is available in several standard
lengths. Ethernet cable lengths connecting drive-to-drive, drive-to-controller, or drive-to-
switch must not exceed 100 m (328 ft). Refer to the Kinetix Rotary and Linear Motion Cable
Specifications Technical Data, publication KNX-TD004, for more information.

Figure 118 - ControlLogix and CompactLogix Ethernet Port Locations

O
ControlLogix® 5570 Controller with | —==== BT CompactLogix® 5370 Controller,
Bulletin 1756 EtherNet/IP Communication Module e om Compact GuardLogix® 5370 Controller
(CompactLogix 5370 controller is shown)
(e
A
e Allen-Bradiey
o : © Allon-Bradiey
) ‘P [=L} Oox OIwerat Owerrz
ControlLogix Ethernet Ports A Oowe D% Dumn O
The 1756-EN2T modules have only one port, ] e Front View I
1756-EN2TR and 1756-EN3TR modules have two. Front Views A i
4
f\\J | DT
Logix5585 =
0000 % CompactLogix 5380 Controller, or j | —
ControlLogix 5580 and || &&2% Compact GuardLogix 5380 Controller = ¢ ]
GuardLogix 5580 Controller (CompactLogix 5380 controller is shown) HH b |-
CompactLogix™ 5380
Front View | 4
ront View =
- Port 1, Front
16B Ethernet Port g
ernetror I ” - Port 2, Rear
Il l JeT—l
= Bottom View

The Logix 5000 controllers accept linear, ring (DLR), and star network configurations. Refer to
Typical Communication Configurations on page 28 for linear, ring, and star configuration
examples.
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IMPORTANT  When using an external Ethernet switch for routing traffic between the
controller and the drive, switches with IEEE-1588 time synchronization
capabilities (boundary or transparent clock) must be used to make sure
switch delays are compensated.

IMPORTANT  When configured for standalone operation, the iTRAK power supply
requires an Ethernet connection for firmware upgrades that use
ControlFLASH™ or ControlFLASH Plus™ software. This connection can
also be used to access real-time data, for example, event logging.
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Chapter 6

Understand the
Kinetix 5700 Display

Configure and Start the Kinetix 5700
Drive System

This chapter provides procedures for configuring your Kinetix® 5700 drive system with a Logix
5000° controller by using the Logix Designer application.

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

The Kinetix 5700 drives have 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 19 - Kinetix 5700 Drive LCD Display and Status Indicators

JAN
s ol

PRECHARGE e

192.168.1.1 woo-0 Status Indicators (see page 231)

DCBUS: 0.3V | Kimetix5700
KX Ea I N

o
Soft Menu Navigation Buttons
oooo-{7

This is the Homela1 screen.
«  The setup selections ®* are tied to the Setup (left-side) buttons and the menu
selections = are tied to the Menu (right-side) buttons.

«  For dual-axis inverters, the Drive (center) buttons toggle the display between drive A
and B (A is the default drive).

DC-bus Power Supplies

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

MAIN MENU
A

and Single-axis Inverters

Dual-axis Inverters

PRECHARGE PRECHARGE

192.168.1.1 192.168.1.1

DCBUS: 0.3V DCBUS: 0.3V
= A 1=
000 Oo 000 O
| IS iy E—| I [y I ) I
Setup  Menu Setup Drive 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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Table 105 - Navigating the Inverter Menu

Press to go back. Pressing enough times results in the Home m screen.

ANV

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). U

(1) ForKinetix 5700 fault code descriptions and possible solutions, see Kinetix 5700 Servo Drive 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.

MAIN MENU
A

MOTORINFO |
(ViA

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

Menu and Sub Menu

Selections Attributes Description Example Values
Catalog number 2198-Dxxx-ERSx or 2198-Sxxx-ERSx
. Firmware revision FW REV: 1.1.450167
Drive Info —
Hardware revision HWREV: 11
Serial number SERIAL#H: XXXXXXXXXXX
Model number MODEL: VPL-BI306F
Motor Info -
Serial number SERIAL#H: XXXXXXXXXXX
. . BUS VOLT: 0.0V
Bus diagnostics
Diagnostics> BUS CUR: 0.0A
Drive Diagnostics INV UTIL: 0.0%
Inverter diagnostics
INV TEMP: 31.7C
Motor speed SPEED:0.0 RPM
Diagnostics> Motor current MTR CUR:0.0A RMS
Motor Diagnostics | motor utilization MTRUTIL:0.0%
Motor temperature MTR TEMP:0.00C
Serial number SERIALHXXXXXXXXXXX
Resolution RESOLUTION: 262144
Number of turns NO OF TURNS: 1
Encoder temperature ENC TEMP:33.7C
Supply voltage SUPP VOLT:1.3V
Diagnostics> The link quality attribute indicates how noisy a communication link is and also indicates if there is a
Encoder Diagnostics | Link quality communication link already established at the drive end. The LINK QUAL value must always be 100%. Persistent | LINK QUAL: 100.0%

values below 100% indicates a poor feedback ground connection.

Remote signal strength
indicator

Similar to Li
value betwe

nk Quality, RSSI reports the quality of link as seen at the motor end by the encoder. Maintain the RSSI

en 80 and 100%. Persistent values below 80% indicates a poor feedback ground connection. RSS1:100.0%

Accumulated position
errors

This is an aggregated number of errors in the primary position feedback channel of DSL feedback.

POS ERRORS: 1

Channel position errors

This is an aggregated number of errors on a secondary communication channel of the DSL feedback.

CHNL ERRORS: b

Diagnostics>
Safety Inputs

Hardwired input status

1 2 1 2
OFF  OFF ON  ON
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Table 105 - Navigating the Inverter Menu (Continued)

Menu and Sub Menu
Selections

Attributes

Description

Example Values

Safety state

This attribute indicates the state of the safety supervisor object (refer to Safety
Supervisor State on page 258.

This attribute indicates the number of safety controllers that have an input

" ) Input connections connection established. The input connection provides the controller with the SAFETY STATE:CONFIGURING |SAFETY STATE:RUNNING
Diagnostics>
Safgty Diagnostics drive’s safety status. The drive supports up to three input connections. INPUT CONNECTIONS:1 INPUT CONNECTIONS:1
This attribute indicates the number of safety controllers that have an output OUTPUT CONNECTIONS:1 OUTPUT CONNECTIONS:1
] connection established. The output connection provides a controller with the
Output connections ability to control the drive's STO function. The drive allows only one output
connection.
Fault text FLT S20 - CONV OVERLOAD FL
The converter thermal model indicates that the
Fault details For Kinetix 5700 fault code descriptions and possible solutions, see Kinetix 5700 Servo Drive |temperature has exceeded the factory set capacity
Fault Lo
g Fault Codes, publication 2198-RD003. rating of 110%.
Fault help Reduce the number of drives in the same bus group

Reduce duty-cycle of commanded motion

Table 106 - Navigating the DC-bus Power Supply Menu

g;:t;g:::uh Henu Attributes Description Example Values
Catalog number 2198-Pxxx
Firmware revision FW REV: 1.1.450167
Module Info —
Hardware revision HWREV: 1.1

Serial number

SERIAL#: XXXXXXXXXXX

Diagnostics>

Bus diagnostics

BUS VOLT: 0.0V

BUS CUR: 0.0A

Converter . . CONV UTIL: 0.7%
Diagnostics Converter diagnostics CONV TEHP- 317G
Shunt utilization SHUNT UTIL: 0.0%
Fault text FLT S18 - CONV OVERTEMP FL
Fault Log Fault details Eor Kinetix 5700 fauly code descriptions and possible solutions, see Kinetix 5700 Servo Drive | The measured converter temperature has exceeded the
ault Codes, publication 2198-RD003. factory set temperature limit.
Fault help Reduce the number of drives in the same bus group.

Table 107 - Navigating the Regenerative Bus Supply Menu

g;:t‘l:g:::uh Honu Attributes Description Example Values
Catalog number 2198-RPxxx
Firmware revision FW REV: 10.1.10500409
Module Info
Hardware revision HW REV: 2.1

Serial number

SERIAL#: XXXXXXXXXXX

Diagnostics>
Converter
Diagnostics

Converter diagnostics

CONV UTIL: 0.7%
CONV TEMP: 31.7C
SHUNT UTIL: 0.0%
DC BUS: 0.0V
IBUS: 0.0A

CONV UTIL: 0.0%
CONV TEMP: 22.6C
PWR OUT: 0.0kW
IGND:0.0A RMS
AC FREQ: 0.1Hz
IL1: 0.0A RMS
IL2: 0.0ARMS
IL3: 0.0ARMS
VL1-2: 0.0V RMS
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Table 107 - Navigating the Regenerative Bus Supply Menu (Continued)

Menu and Sub Menu
Selections

Attributes

Description Example Values

Diagnostics>
Converter
Diagnostics
(continued)

Converter diagnostics
(continued)

VL2-3: 0.0V RMS

VL3-1: 0.0V RMS

VLI-N: 0.0V RMS

VL2-N: 0.0V RMS

VL3-N: 0.0V RMS

VBUS REF: 690V

SYNC STS: 0

ACT PWR: 0.0kW

PF: 0.0

VAC UNBAL: 0.0%

IAC UNBAL: 0.0%

PHASE SEQ: 0.0

Digital Inputs

INT: OFF

IN2: OFF

IN3: OFF

IN4: OFF

Digital Outputs

CONT ENABLE: 0

PWR SUP OK: 0

Fault text

Fault Log

Fault details

Fault help

FLT S23 - AC PHASE LOSS

One AC phase has been lost on the AC line to the
converter.

For Kinetix 5700 fault code descriptions and possible solutions, see Kinetix 5700 Servo Drive
Fault Codes, publication 2198-RD003.

Check AC input voltage on all phases.

Table 108 - Naviga

ting the iTRAK Power Supply Menu

Menu and Sub Menu
Selections

Attributes

Description Example Values

Catalog number

2198T-W25K-ER

Module Info

Firmware revision

FW: 6.1.7100254

Hardware revision

HWREV: 1.1

Serial number

SERIAL#: XXXXXXXXXXX

Bus diagnostics

BUS VOLT: 0.0V

Diagnostics>

OUT1VOLT: 0.0V

OUTTAMPS: 0.0A

Converter Diagnostics

Output 1diagnostics
OUTT PWR: 0.0kW
OUTTUTIL: 0.0%
0UT2 VOLT: 0.0V
. ) 0UT2 AMPS: 0.0A
Output 2 diagnostics

0UT2 PWR: 0.0kW

0UT2 UTIL: 0.0%

Converter diagnostics

TOTAL PWR: 0.0kW

Fault text

FLT $38 - FUSE BLOWN

For Kinetix 5700 fault code descriptions and possible solutions, see Kinetix 5700 Servo Drive

Fault Log Fault details Fault Codes, publication 2198-RD003 The internal DC-bus power fuse is blown
Fault help ’ Return drive for repair if fault continues
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 SETTINGS
information and make changes. NETWORK
DISPLAY
Press &= to validate your changes: DO ViAfer
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« If the change is invalid, the value doesn't change.

STATICIP

IP ADDRESS*
SUBNET MASK |[w

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 109 - Navigating the Inverter Settings Menu

Settings Menu Selections Sub Menu Selections Attributes Default Description
ENABLED When Enabled (default), network
Network Config DISABLED ENABLED configuration changes are not possible when
a controller connection is open.
Protected Mode
ENABLED When Enabled (default), only attribute writes
Device Config ENABLED are possible when a controller connection is
DISABLED open
IP address 192.168.1.1 Indicates current IP address
->Static IP(! Subnet mask 255.255.255.000 Indicates current subnet mask
Network Gateway 192.168.001.254 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)
->pc Bus DC bus voltage
INV UTIL Inverter utilization in percent
INV TEMP Inverter temperature in °C
Display ) o MOTOR UTIL Motor utilization in percent
Cyclic Data Select
SPEED RPM
OUT PWR Output power in watts
OUT FREQ Output frequency in hertz
OuT CUR Output current in amps
Set Contrast -10...+10 0 Contrast setting of the display

Factory Reset

Reset Defaults?

Are you sure?

Resets drive to factory default state

Resets safety ownership

Safety Reset Ownership Are you sure? (reset fails after 30 seconds)
Web Enabled Enables the web server
e
->Disabled Disables the web server

(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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Table 110 - Navigating the DC-bus Power Supply Settings Menu

Settings Menu Selections Sub Menu Selections Attributes Default Description
ENABLED When Enabled (default), identity object or
Reset DISABLED ENABLED safety resets are not possible when a
controller connection is open.
ENABLED When Enabled (default), network
Network Config DISABLED ENABLED configuration changes are not possible when
a controller connection is open.
Protected Mode .
ENABLED When Enabled (default), firmware updates are
Flash Update ENABLED not possible when a controller connection is
DISABLED open
ENABLED When Enabled (default), only attribute writes
Device Config ENABLED are possible when a controller connection is
DISABLED 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)
->pc Bus ! DC bus voltage
CONV UTIL Converter utilization in percent
Display } @ CONV TEMP Converter temperature in °C
Cyclic Data Select —
SHUNT UTIL Shunt utilization in percent
OUT PWR Output power in watts
DC BUS CUR QOutput current in amps
Set Contrast -10...+10 0 Contrast setting of the display

(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.

Table 111 - Navigating the Regenerative Bus Supply Settings Menu

Settings Menu Selections Sub Menu Selections Attributes Default Description

ENABLED When Enabled (default), identity object or

Reset DISABLED ENABLED safety resets are not possible when a

controller connection is open.

ENABLED When Enabled (default). network

Network Config DISABLED ENABLED configuration changes are not possible when

a controller connection is open.
Protected Mode -

ENABLED When Enabled (default), firmware updates are

Flash Update ENABLED not possible when a controller connection is
DISABLED open
ENABLED When Enabled (default), only attribute writes

Device Config ENABLED are possible when a controller connection is
DISABLED open
IP address 192.168.1.1 Indicates current IP address

Static 1P 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
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Table 111 - Navigating the Regenerative Bus Supply Settings Menu (Continued)

Settings Menu Selections Sub Menu Selections Attributes Default Description
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
CONV UTIL Converter utilization in % Rated
CONV TEMP Converter temperature in °C
PWR OUT Output power in Watts
IBUS Output current in Amps
AC FREQ Input frequency in Hz
Display IAC LINE AC Line current in Amps
Cyclic Data Seect VAC LINE AC Line voltage in Volts
VBUS REF Bus Voltage Reference in Volts
ACTV PWR Active power in Watts
REACT PWR Reactive power in kVAR
PF Power Factor
ACTV IREF Active Current reference in % Rated
REACT IREF Reactive current reference in % Rated
Set Contrast -10...+10 0 Contrast setting of the display
o R —

(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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Table 112 - Navigating the iTRAK Power Supply Settings Menu

Settings Menu Selections Sub Menu Selections Attributes Default Description
IP address 192.168.1.1 Indicates current IP address
Static 1PV Subnet mask 255.255.255.000 Indicates current subnet mask
Network Gateway 192.168.001.254 Indicates current gateway
—>gn @0 Turns DHCP on
->DHCp @
off Turns DHCP off
30 sec...NEVER
Backlight Timeout (NEVER=no timeout period, the |-> 3 min 2 Sets backlight timeout period of the display
backlight is always on)
- BUs voLT@ DC bus voltage in volts
ouT1voLT Output 1voltage in volts
OUTT AMPS Output 1current in amps
OUTTPWR Output 1 power in kilowatts
Display ) ) oUTIUTIL Output 1 utilization in percent
Cyclic Data Select .
ouT2 voLT Output 2 voltage in volts
0UT2 AMP Output 2 current in amps
0UT2 PWR Output 2 power in kilowatts
ouT2 UTIL Output 2 utilization in percent
TOTAL PWR Total power in kilowatts
Set Contrast -10...+10 0 Contrast setting of the display
Enabled Enables the web server
Web -
->Disabled ?) Disables the web server
Disabled Disables drive reset protection
Reset - -
->Enabled ? Enables drive reset protection
Disabled Disables network configuration protection
Network Config - - -
. ->Enabled @ Enables network configuration protection
Protect
roec Disabled Disables flash update protection
Flash Update -
->Enabled ? Enables flash update protection
Disabled Disables device configuration protection
Device Config - - - -
->Enabled @ Enables device configuration protection
->Disabled Disables standalone operation
Standalone 7 -
Enabled @ Enables standalone operation

(1) The default network setting was changed from Static IP to DHCP in drive firmware revision 12.001 to comply with EtherNet/IP™ standards

(2) Anarrow (->) appears in front of the chosen attribute indicating that this attribute is currently configured. This is also the factory default setting.

(3) 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.
(4) Settings menu items available for the iTRAK power supply in drive firmware revision 12.001 and later.

(5) Protected mode settings prevent the corresponding operation from being performed when Class 1 CIP™ connections are open.

IMPORTANT  Standalone mode was added to the iTRAK® power supply in drive
firmware revision 12.001 to provide backward compatibility with
iTRAK medium frame systems. Enable Standalone operation only
when providing power to iTRAK medium frame systems.
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Startup Sequence

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

o g <
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: 0.3V | <— Cyclic Data Attribute
displayed. This is the Home screen. =l

In this example PRECHARGE is the axis state attribute. Table 113 lists the other axis states and
their descriptions.

Table 113 - 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.

STOPPED The drive has DC bus ready, but the control loops are not enabled.

PRECHARGE The drive is ready for mains input power.

STARTING The drive is enabled and checking various conditions before entering the RUNNING or TESTING
state. For example, the drive checks the Brake Release delay time during the STARTING state.
« The drive is enabled, configured with an active control mode, and actively tracking a

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

TESTING The drive is actively executing a test procedure, for example, a hookup test.

STOPPING The drive is decelerating to a stop as the result of a disable.

ABORTING The drive is decelerating to a stop as the result of a fault or an abort request.

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.

For more information on the 2198-RPxxx regenerative bus supply CIP axis states, see
Regenerative Bus Supply Sequence Operation on page 351.
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Configure the Drive

Studio 5000 Logix Designer

You can include the drive in your Studio 5000 Logix Designer® application by adding it to 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 Studio 5000® environment
and use it in your Logix Designer application.

Set the Network Parameters

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 drive is factory programmed to static IP address of 192.168.1.1.

Refer to Setup Screens on page 156 for help setting the network parameters.

For help using the Studio 5000 Logix Designer application as it applies to configuring the
ControlLogix® or CompactLogix® controllers, refer to Additional Resources on page 12.

Version History

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

IMPORTANT To configure additional motors, actuators, and drive features with
your Kinetix 5700 servo drive, you must have drive firmware 4.001 or
later. Refer to Table 114 to determine if you need to install the
Kinetix 5700 Add-on Profile.
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Table 114 - AOP Installation Requirement

Drive Module - . . |Logix Designer Application |Kinetix 5700 AOP
Cat. No. Drive Firmware Revision Version Needed?
26.00 or 27.00 Yes
4,001
28.00 or later No
2198-xxxx-ERS3 (series A) 5,001 26.00, 27.00, 28.00 Yes
’ 29.00 or later No
7001 or later 29.00 or later No
ggg:gg:gggz(senes Borlater) | 001 or ater 0 3100 o later No
2198-RPxxx 10,001 or later 32.00 or later No
CIP Security™ @fqr.
2198-Pxxx, 2198-RPxxx
2198-xxxx-ERS3 (series B or later) 00T or later 5200 Yes
2198-xxxx-ERS4
2198T-W25K-ER 12.001 or later 33.00 Yes
2198-xxxx-ERS3 (series B or later) 13.001 o later 1 33.00 or later No

2198-xxxx-ERS4

(1) These firmware enhancements are available only with the applicable Studio 5000 Logix Designer, version. There is no AOP

available for download.

(2) For information on CIP Security, see CIP Security on page 12.

Install the Kinetix 5700 Add-0On Profile

Download Add-On profiles (AQP) from the Product Compatibility Download Center (PCDC)

website: rok.auto/pedc.
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Configure the Logix 5000

Controller

These procedures assume that you have wired your Kinetix 5700 drive system. In this
example, the GuardLogix® 5580 safety controller and Compact GuardLogix 5380 controller
dialog boxes are shown.

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

Rockwell Software’

Existing Project
Sample Project
From Upload

Recent Projects

& v _cont & U Regerius & Controler L4 & A satety

2. From the Create menu, choose New Project.
The New Project dialog box appears.

ol r N
© New Projec DIV 7 TR s [ 4 Newroea LR mh AL G w e
Project Types Sat X Project Types Sedich X
I J yp
5 Logix CompactLogix™ 5380 Controller - | J Logix 4 Compact GuardLogix® 5380 Safety Controller - I

3 View

[

Studio 5000® Logix Emulate™ Controller - 5069-L330ERS2 Compact GuardLogix® 5380 Safety Controller
I
Name: UM_SafetyController Name: UM_Controller
Location:  C:\Users\Documents\Studio 5000\Projects - Browse... Location:  CA\Users\Documents\Studio 5000\Projects = Browse.. |

CompactlLogix™ 5480 Controller 5069-L306ERMS2 Compact GuardLogix® 5380 Safety Controller

D View

ControlLogix® 5570 Controller 5069-L306ERS2 Compact GuardLogix® 5380 Safety Controller

ControlLogix® 5580 Controller 5069-L3100ERMS2 Compact GuardLogix® 5380 Safety Controller

GuardLogix® 5570 Safety Controller 5069-L3100ERS2 Compact GuardLogix® 5380 Safety Controller

GuardLogix® 5580 Safety Controller 5069-L310ERMS2 Compact GuardLogix® 5380 Safety Controller

1756-181ES GuardLogix® 5580 Safety Controller 5069-L310ERS2 Compact GuardLogix® 5380 Safety Controller

1756-L82ES  GuardLogix® 5580 Safety Controller 5069-L320ERMS2 Compact GuardLogix® 5380 Safety Controller

1756-183ES GuardLogix® 5580 Safety Controller 5069-L320ERS2 Compact GuardLogix® 5380 Safety Controller

1756-L84ES  GuardLogix® 5580 Safety Controller 5069-L330ERMS2 Compact GuardLogix® 5380 Safety Controller

I
=TT -1 ] =T - X
: — IR S

164

IMPORTANT  If you are configuring a safety application, you must use a

GuardLogix or Compact GuardLogix safety controller.

If you are configuring a 2198-xxxx-ERS4 inverter in a safety
application, you must use a GuardLogix 5580 or Compact
GuardLogix 5380 safety controller.
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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. Expand the Logix 5000 controller family and select your controller.
2. Type the file Name.
3. Click Next.
The New Project dialog box appears.

e New Project 3 New Project

1756-L84ES GuardLogix® 5580 Safety Controller 5069-1L330ERMS2 Compact GuardLogix® 5380 Safety Controller
UM SafetyController UM _Controller

Revision: 32 v Revision: 39,

Chassis: [1?56—}-\7 7-Slot ControlLogix Chassis Security Authority: [No Protection

. Use only the selected Security Authority for authentication and
slot authorization

Security Authority: [No Protection Secure With: O Logical Name <Controller Name>

Use only the selected Security Authority for authentication and O Permission Set :]

authorization

Description:
Secure With: ) Logical Name <Controller Name >

! Description:

T -1 L1
e

4. From the Revision pull-down menu, choose your software revision.

IMPORTANT  To configure Kinetix 5700 drive systems, you must be using the
Logix Designer application, version 26.00 or later.

5. Click Finish.
The new controller appears in the Controller Organizer under the
/0 Configuration folder.
Controller Organizer with Compact GuardLogix 5380  « = vo configuration
controller. 4 #5069 Backplane

B (0] 5069-1330ERMS2 UM_Controller
4 g5 Al, Ethernet

B 5069-1330ERMS2 UM_Controller
4 w5 A2, Ethernet

B S069-1330ERMS2 UM_Controller

Controller Organizer with GuardLogix 5580 controller.

4 891756 Backplane, 1756-A7

6. From the Edit menu, choose Controller Properties. I8 (0] 1756-L84ES UM_SafetyController
. . 4 &5 Ethernet
The Controller Properties dialog box appears. I3 1756-L84ES UM SafetyController
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7. Click the Date/Time tab.

Nanvaolatile Memory I Capacity I Internet Protocaol | Port Configuration | Security I Alarm Log
General | Maijor Faults | Minor Faults | Date/Time | Advanced SFC Execution | Project | Safety

(i) The Date and Time displayed here is Controller local ime, notworkstation local time.
Use these fields to configure Time attributes of the Controller.

Set Date, Time and Zone from Workstation |[*
Date and Time: Change Date and Time_.. [®

Time Zone:
Adjustfor Daylight Saving (+00:00) -

Time Synchronize

. — ! DANGER. [ftime synchronization is disabled
Enable Time Synchronization online, active axes in any controller in this

chassis. or any other synchronized device,
3 Is the system lime master may experience unexpected motion
3 Is a synchronized time slave Safety controllers may fault if no other time
2 Duplicate CST master detected master exists in the local chassis.

2 CST Mastership disabled

2 No CST master

Cancel I

8. Check Enable Time Synchronization.
The motion modules set their clocks to the module you assign as the Grandmaster.

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.

166 Rockwell Automation Publication 2198-UM002P-EN-P - June 2024



Chapter 6

Configure and Start the Kinetix 5700 Drive System

Configure the Kinetix 5700
Drive Modules

The Kinetix 5700 drive modules consist of the power supply, optional iTRAK power supply, and
inverter modules.

IMPORTANT

To configure Kinetix 5700 drive systems, you must be using the
Logix Designer application, version 26.00 or later.

IMPORTANT

When the iTRAK power supply is configured for Standalone operation,
the Logix Designer application is not used. For more information, see
iTRAK System with TriMax Bearings User Manual, publication

2198T-UM002.

Configure the DC-bus Power Supply

Follow these steps to configure the DC-bus power supply.

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 2138 here to further ———Jgm [2158

limit your search.

Clear Filters Hide Filters %
Module Type Category Filters ) Module Type Vendor Fiters Lol
20 - Comm-ER Advanced Energy Industries, Inc
Analog Dialight
CIP Mation Safety Track Section Endress+Hauser
Communication v FANUC CORPORATION v
< > < >

Catalog Number

Description

7~ 2198-P031
2198-PO70
2198-P147

Kinetix 5700 Bus Power Supply, 47A, 195-264VAC, 324-528VAC

N\

N_2198-P208

Kinetix 5700 Bus Power Supply, 10A, 155-264VAC, 324-528VAC
Kinetix 5700 Bus Power Supply, 25A, 195-264VAC, 324-528VAC

Kinetix 5700 Bus Power Supply, 634, 155-264VAC, 324-528VAC

<

2198-RP08E

Kinetix 5700 Regenerative Bus Supply, 24kW, 35.3A / 88.0A, 324-506VAC 5

>

64 of 808 Module Types Found

[] Close on Create

Add to Favorites

Close Help

2. By using the filters, check Motion and Allen-Bradley, and select your 2198-Pxxx DC-bus
power supply as appropriate for your hardware configuration.

3. Click Create.

The New Module dialog box appears.

W New Module

- Connection

- Time Sync

- Module Info

- Intemet Protocol
- Port Configuration

igital Input
i Diagnostics

Status: Creating

General

Type:
Vendor:
Parent:

Mame:

Description:

2198-P208 Kinetix 5700 Bus Power Supply, 634, 195-264VAC, 324-528VAC

Rockwell Automation/Allen-Bradley

Module Definition

Revision:

Electronic Keying:
Power Structure:

Connection:

TBOO9_Enet Ethernet Address
UM_Converter (@) Private Network: 192,168.1. 1=
() Host Name:
13.001 Change ...
Compatible Module
2198-P208
Mation

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-Pxxx DC-bus power supply.
In this example, the last octet of the address is 1.
5. Click the Power category.

[N Mew Module

Power
Power Structure: 2198-P208 Advanced...
Kinetix 5700 Bus Power Supply, 69A, 195-264VAC, 324-528...
Voltage: 400-480 VAC -
Bus Configuration: Shared AC/DC

Primary Bus Sharing Group: Group2 ~

Bus Regulator Action: Shunt Regulator ~

Shunt Regulator Resistor Type: () External (@) Internal

External Shunt: <none:

Status: Creating Cancsl Help

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

6. From the pull-down menus, choose the power options appropriate for your hardware
configuration.

Attribute Menu Description
Bus Configuration Shared AC/DC U Applies to 2198-Pxxx DC-bus power supply (converter) modules.
« Groupl
Bus Sharing Group 2 « Group2 Applies to any bus-sharing configuration.
« Group3...
Disabled Disables the internal shunt resistor and external shunt option.
Bus Regulator Action
Shunt Regulator Enables the internal and external shunt options.
Shunt Regulator Resistor Internal Enables the internal shunt (external shunt option is disabled).
Type External Enables the external shunt (internal shunt option is disabled).
" None Selects external shunt option. Only the shunt catalog numb
External Shunt @ . 2198-R004, 2198-ROT4 elects external shunt option. Only the shunt catalog number

. 7198-R03), 2198-R127 intended for the specific DC-bus power supply is shown.

(1) Shared AC/DC bus configuration is the default selection for DC-bus power supplies.

(2) For more information on bus-sharing groups, refer to Understand Bus-sharing Group Configuration on page 222.

(3) Refer to the Kinetix 5700, 5500, 5300, and 5100 Servo Drives Specifications Technical Data, publication KNX-TD003, for more information on the
Bulletin 2198 external passive shunt resistors.

connected to the same shared-bus connection system must be part

ATTENTION: To avoid damage to equipment all modules physically
A of the same Bus Sharing Group in the Logix Designer application.

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

; To configure the remaining DC-bus power supply properties, you must
&) close the New Module dialog box and reopen it as the Module Properties
dialog box.

Click Close to close the Select Module Type dialog box.

To open the Module Properties dialog box, right-click the DC-bus power supply you just
created in the Controller Organizer and choose Properties.
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4 =IO Configuration
4 B31756 Backplane, 1756-A7
[= [0] 1756-L84ES UM_SafetyController
4 g Ethernet
[ 1756-L84ES UM_SafetyController
4 1756-EN2TR UM_EN2TR
B3 1756 Backplane, 1756-A17

10. Click the Digital Input category.
[#7| Module Properties: Local (2198-P208 3.001) X _

- General Digital Input
Connection

- Time Sync
Module Info fAxis:

- Internet Protocc.ﬂ A aaries iR
Port Configuration

- Netwark
Associated Axes Digital Input 1: Bus Capacitor OK i
Digital Inpuf] igital Input 2: nassigne:

- Maotion Diagnostics

Status: Offine Apply

1. From the Digital Input pull-down menu choose Bus Capacitor OK or Shunt Thermal
Switch OK to monitor your capacitor module status or the shunt thermal switch,
respectively, depending on your application.

In this example, Bus Capacitor OK is chosen.
12.  Click the Associated Axes category.

e poperies ot cissr200300, <

- General Associated Axes
Connection
- Time Sync
Module Info Axis 1 <none> x [ e
- Internet Protocol
Port Configuration
- Network
- Power
Digital Input
-+ Motion Diagnostics

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

p

New Tag ﬂ
- i -
\| Description: P I
Usage <controller> o
‘| Type Connection..
"l Alias For. -
! DataType:  AXIS_CIP_DRIVE D
{l
Parameter .
Connection:
Scope: b UM_SafetyController -
Class: [Standard VI
External [Readije 'I
Access
Style: v
[ constant
Sequencing
["] Open AXIS_CIP_DRIVE Configuration
Open Parameter Connections
L

14. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.
15. Click Create.

The axis (Axis_1 in this example) appears in the Controller
Organizer under Motion Groups>
Ungrouped Axes and is assigned as Axis 1.

4 ! Motion Groups
4 ! Ungrouped Axes
<& Axis_1

* Mctleproperies: oca zionp208 3001 <

General Associated Axes
- Connection
Time Sync
- Module Info Axis1: Axis_1
- Intemet Protocol
- Port Configuration
- Network
- Power
- Digital Input
- Motion Diagnostics

'] B New Axis...

Status: Offline

16. Click Apply.

Apply

17. Repeat step 1through step 16 if you have more than one 2198-P208 DC-bus power

supply.
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Enter 2198-RP here to ——]

C

onfigure the Regenerative Bus Supply

Follow these steps to configure the regenerative bus supply.

further limit your search.

1. Below the controller you just created, right-click Ethernet and choose New Module.
The Select Module Type dialog box appears.

Select Module Typ

Catalog ‘Modu\e Discovery Favontes|

> 2198-RP

Clear Filters

Hide Filters #

Module Type Category Filters
Analog

CIP Motion Converter
Communication

Module Type Vendor Filters
Advanced Energy Industries, Inc.

Dialight
Endress+Hauser

4| 111 4| 1 | »

Catalog Number Description

Kinetix 5700 Regenerative Bus Supply, 24kW, 35.3A / 88.0A
Kinetix 5700 Regenerative Bus Supply, 67kW, 100.0A [ 200.0A
Kinetix 5700 Regenerative Bus Supply, T19kW, 176.4A ] 263.0A

Kinetix 5700 Regenerative Bus Supply, 140kW, 207.0A ] 312.0A

Vendor

Rocnwell Aut..
Rockwkll Aut...
Rockwgll Aut...

2198-RP200
2198-RP263
R138-RP312

4| 1 b

lCreaie] l Close ] l Help ]

4 of 603 Module Types Found

|| Close on Create

2. By using the filters, check Motion and Allen-Bradley, and select your 2198-RPxxx
regenerative bus supply as appropriate for your hardware configuration.

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

- General® General
Connection
- Time Sync
-Module Info
-Internet Protocol
-Port Configuration
- Network
=)-Mation
- Associated Axes
- Power
- Digital Input
- Diagnostics

Type: 2198-RP088 Kinetix 5700 Regenerative Bus Supply, 24kW, 35.3A [ 88.0A

Vendor: Rockwell Automation/Allen-Bradley

Local Ethernet Address

Farent:

Name: (@) Private Network: 192.168.1. 1=

Description: (71 1P Address:

(") Host Name:

Module Definition

Revision: 10.001

Electronic Keying: Compatible Module
Power Structure: 2198-RP08BS

Connection: Mation

Status: Creating 0K | [ Cancel | [ Help

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-RPxxx regenerative bus supply.
In this example, the last octet of the address is 1.
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5. Click the Power category.

-~ General Power
onnection
ime Sync Fower Structure: 2198-RF088

Module Info Kinetix 5700 Regen Bus Power Supply, 35A, 324-506 Volt
nternet Protocol

i~ Port Configuration
- Network
[=-Motian
-~ Associated Axes

Bus Configuration: | Shared AC/DC =

Bus Sharing Group 1 E

- Digital Input
... Diagnostics

Status: Offline Apply

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

6. From the pull-down menus, choose the power options appropriate for your hardware
configuration.

Attribute Menu Description

Bus Configuration Shared Ac/oc ! Applies to 2198-RPxxx regenerative bus supply modules.
« Groupl

Bus Sharing Group 2! | + Group2 Applies to any bus-sharing configuration.
« Group3...

(1) Shared AC/DC bus configuration is the default selection for regenerative bus supplies.
(2) For more information on bus-sharing groups, refer to Understand Bus-sharing Group Configuration on page 222.

ATTENTION: To avoid damage to equipment all modules physically
connected to the same shared-bus connection system must be part
of the same Bus Sharing Group in the Logix Designer application.

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

_ To configure the remaining regenerative bus supply properties, you must
&/ close the New Module dialog box and reopen it as the Module Properties
dialog box.

Click Close to close the Select Module Type dialog box.

To open the Module Properties dialog box, right-click the regenerative bus supply you
just created in the Controller Organizer and choose Properties.

/O Configuration
4 B31756 Backplane, 1756-A7
[ [0] 1756-L84E UM_RegenBus
4 35 Ethernet
[ 1756-L84E UM_RegenBus

‘@ 2198-RP088 Regen_Bus_Supply

L, 2198-5S086-ERS4 S086_ERS4
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10. Click the Digital Input category.
[ wodte ropertio Loca sss-vooss 000, [

- General Digital Input
- Connection
- Time Sync
- Module Info Axis:
- Internet Pratocol Al Nenc: Aods 1
Port Configuration -
- Netwaork
i Associated Axes o "
" Power Digital Input 2: IAC Line Contactor OK ']
Digital Input 3: E::;ignm
- Diagnostics Bus Capacitor OK
Digital Input 4: Shunt Thermal Switch DK
AC Line Contactor OK
Status: Ofine Aoply

1. From the Digital Input pull-down menu choose Bus Conditioner OK or AC Line Contactor
0K to monitor your DC-bus conditioner module status or the M1 contactor status,
respectively, depending on your application.

In this example, Bus Capacitor OK is chosen.
12.  Click the Associated Axes category.

| 8 Moduie praparts Loca 2106-2poes 10001

- General Associated Axes
- Connection
- Time Sync
- Module Info Axis 1: <none> v] B News Axis...
i Internet Protocol
- Port Configuration
- Network
[=-Motian
:
- Power
- Digital Input
... Diagnostics

Status: Offine [ ok | [ cancel | [ Apply | [ Help

13. Click New Axis.
The New Tag dialog box appears.

~
New Tag M
Usage: <controllers >
Type Connection
Alias For: -
Datailype AXIS_CIP_DRIVE D
Parameter -
Connection:
Scope el UM_RegenBus .
Extemnal [Read/Wiite -
Access:
Style: -
|:| Constant
Sequencing
|:| Open AXIS_CIP_DRIVE Configuration
Open Parameter Connections

14. Type the axis Name.
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AXIS_CIP_DRIVE is the default Data Type.
15. Click Create.

The axis (Axis_1in this example) appears in the Controller 4 I Motion Groups
Organizer under Motion Groups> 4 I Ungrouped Axes
Ungrouped Axes and is assigned as Axis 1. @ Axis_L

| 8 Moduie praperts Loca 2108-2p0ss 10001

-~ General Associated Axes
Connection
Time Sync
Module Info Axis 1: Axis 1 VI B [ Mew Axis... I
i Internet Protocol
- Port Configuration
- Network
[=-Motian
é
- Power
- Digital Input
... Diagnostics
Status: Offline [ 0K ] [ Cancel ] [ Apply ] [ Help
16. Click Apply.
17. Repeat step 1through step 16 if you have more than one 2198-RPxxx regenerative bus
supply.
Configure the iTRAK Power Supply
Follow these steps to configure the iTRAK power supply.
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 here to further —-> |2‘|93 Clear Filters Hide Filters 2
limit your search.
Module Type Category Filters " Module Type Vendor Fitters Cxl
Analog Advanced Energy Industries, Inc.
Communication Dialight
Communications Endress+Hauser
Communications Adapter W FANUC CORPORATION Y]
< > < >
4 (Catalog Mumber Description Vendor C)
2198-5263-ERS3 Kinetix 5700, 150A, 458-747 Volt DC, CIP Safety (EtherNet/IF) Rockwell Automation...
21598-5263-ERS4 Kinetix 5700, 1504, 458-747 Volt DC, CIP Advanced Safety (EtherMNe... Rockwell Automation...
2198-5312-ERS3 Kinetix 5700, 1924, 458-747 Volt DC, CIP Safety (EtherNet/IF) Rockwell Automation...
21598-5312-ERS4 Kinetix 5700, 192A, 458-747 Volt DC, CIP Advanced Safety (EtherMNe... Rockwell Automation...
2198T-W25K-ER Kinetix 5700 i TRAK Power Supply Rockwell Automation...
< >
56 of 650 Module Types Found Add to Favorites
[] Clese on Create Create Close Help

2. Select your 2198T-W25K-ER power supply.
3. Click Create.
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The New Module dialog box appears.

B New Module

*
; %ﬁ General
- Connection
2 mei e Type: 2198T-W25K-ER Kinetix 5700 TRAK Power Supply
- Module Info
.. Inkemiet Protocd Vendor: Rockwell Automation/fallen-Bradley
- Port Configuration Parent: Local Ethernet Address
i Netwark - -
H Mame: iTrak_Power_Supply (®) Private Network: 192.168.1. 1
&=)- Motion =
i Associated Axes Description: (O 1P Address: . . . |
Power
; Digital Input (O Host Name:
- Diagnostics Module Definition
Revision: 12,001 ETEIE
Electronic Keying: Compatible Module
Power Structure: 2198T-W25K-ER
Connection: Motion
Status: Creating Cancel Help
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 iTRAK power supply.
In this example, the last octet of the address is 1.
5. Click the Power category.
B New Module *
- General Power
- Connection
- Time Sync
. Module Info Power Structure: 2198T-W25K-ER Advanced...
- Intemet Protocol Kinetix 5700 TRAK Power Supply
ot Contaguralion Bus Configuration: Shared DC/DC
i Network =i ’
=- Moﬁon Primary Bus Sharing Group: Group 1 ~
- Associated Axes
Secondary Bus Sharing Group: | Group 1 ~
Digtal Input Bus Regulator Action: Shunt Regulator ~
i Diagnostics
Shunt Regulator Resistor Type: () External  (®) Internal
External Shunt: None
Status: Creating Cancel Help

IMPORTANT

The Logix Designer application enforces shared-bus

configuration rules for Kinetix 5700 drives.
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6. From the pull-down menus, choose the power options appropriate for your hardware
configuration.

Attribute Menu Description
Bus Configuration Shared pc/pc ™ Applies to iTRAK power supply modules.
Pri Bus-sharing Group @ Selects the Bus Sharing Group shared with the AC/DC converter
rimary bus-sharing Group . gm”lﬂz suppling DC voltage to the iTRAK power supply.
« Group
—chari « Group3... Selects the Bus Sharing Group shared with the iTRAK Small Frame

Secondary Bus-sharing Group P modules connected to the iTRAK power supply output.

Disabled Disables the internal shunt resistor and external shunt option.
Bus Regulator Action

Shunt Regulator Enables the internal and external shunt options.

Internal Enables the internal shunt (external shunt option is disabled).
Shunt Regulator Resistor Type

External Enables the external shunt (internal shunt option is disabled).
External Shunt None 9 Selects external shunt option.

(1) Shared DC/DC bus configuration is the default selection for iTRAK power supplies.
(2) For more information on bus-sharing groups, refer to Understand Bus-sharing Group Configuration on page 222. For mare information on primary and

secondary bus-sharing groups, see iTRAK 5730 System User Manual, publication 2198T-UMO03.

(3) The iTRAK power supply does not support external shunts.

ATTENTION: To avoid damage to equipment all modules physically
connected to the same shared-bus connection system must be part
of the same Bus Sharing Group in the Logix Designer application.

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

; To configure the remaining iTRAK power supply properties, you must close
&/ the New Module dialog box and reopen it as the Module Properties dialog
box.

Click Close to close the Select Module Type dialog box.

To open the Module Properties dialog box, right-click the iTRAK power supply you just
created in the Controller Organizer and choose Properties.
4 1/0 Configuration
4 B9 1756 Backplane, 1736-A4
[ [0] 1756-L85E Logix_Controller
4 £ Ethernet
[@@ 1756-L85E Logix_Controller
§ 2198-PO70 Bus_Power_Supply

7 2198T-W25K-ER iTrak_Power_Supply

10. Click the Digital Input category.
§ Module Properties: Local 2198T-w2sk£R 12001~ [N

- General Digital Input
- Connection
- Time Sync
- Module Info Axis: 1 0w
v Folocdl Axis Name: <none =
- Port Configuration
oo Digital Input 1: Enable =
Status: Offline QK Cancel Apply Help

1. From the Digital Input pull-down menu choose Enable (default) to monitor an external
enable input signal or choose Unassigned depending on your application.

In this example, Enable is chosen.
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12.  Click the Associated Axes category.
§ Module Properties: Local 2198T-w2sk£8 12000 < NN

- General Associated Axes

Axis 1: <none: LA Mew Axis...

'ort Configuration
i Netwark

() Mation

Power
Digital Input

i Diagnostics

13. Click New Axis.
The New Tag dialog box appears.

New Tag ﬂ
- -
| Description: -~ I
Usage: <controller> -
| Type: Caonnection. ..
| Alias For: -
Data Type:  AXIS_CIP_DRIVE D
Parameter e
Connection:
Scope: = UM_SafetyContraller hd
Class ISLaﬂdard v]
External lReadMnte v]
Access:
Style -
[~ |constant
Sequencing
| open AXIS_CIP_DRIVE Configuration
QOpen Parameter Connections

14. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.
15. Click Create.

The axis (Axis_1in this example) appears in the Controller 4 I Motion Groups
Organizer under Motion Groups> 4 I Ungrouped Axes
Ungrouped Axes and is assigned as Axis 1. @ Axis_L

el ropertes: Loca 1060200 3000)_« [

- General Associated Axes
- Connection
- Time Sync
- Madule Info Axis 1: Axis_1 - B Newy AXiS...
- Internet Protocol
- Port Configuration
Network
Power
- Digital Input
Motion Diagnostics

Status: Offline Sppiy

16. Click Apply.
17. Repeat step 1through step 16 if you have more than one iTRAK power supply.
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Configure the Inverter Drives

This procedure applies to single-axis and dual-axis inverters with hardwired or integrated
safety connections. In this example, a 2198-D006-ERS4 dual-axis inverter is configured.

Follow these steps to configure Kinetix 5700 inverter drives.

1. Above the DC-bus power supply (converter) you just created, right-click Ethernet and
choose New Module.

The Select Module Type dialog box appears.

Select Module Type

Catalog  Module Discovery Favorites
[2198 Clear Filters Hide Filters
Module Type Category Fiters ~ Module Type Vendor Fiters "
20 - Comm-ER Advanced Energy Industries, Inc.
Analog Dialight
CIP Mation Safety Track Section Endress+Hauser
Communication w FANUC CORPORATION ]
< > < >
This example shows the Catalog Number Description L
2198-Sxxx-ERSx single-axis 2158-5086-ER53 Kinetix 5700, 434, Network Safety STO
inverters you can choose from. 2198-5086-ERS4 Kingtix 5700, 434, Inverter, Networked Advanced Safety
2198-5130-ERS3 Kinetix 5700, 65A, Network Safety STO
2198-S130-ERS4 Kinetix 5700, 65A, Inverter, Networked Advanced Safety
2158-S160-ERS3 Kinetix 5700, 85A, Network Safety STO
2198-5160-ERS4 Kinetix 5700, 85A, Inverter, Networked Advanced Safety
2198-5263-ERS3 Kinetix 5700, 150A. Network Safety STO
2198-S263-ERS4 Kinetix 5700, 1504, Inverter, Networked Advanced Safety
2198-5312-ERS3 Kinetix 5700, 132A, Network Safety STO
2198-5312-ERS4 Kinetix 5700, 1924, Inverter, Networked Advanced Safety W
< >

Select Module Type

Catalog  Module Discovery Favorites
[2198 Clear Filters Hide Filters
Modle Type Category Fiters - Modile Type Vendor Fiters -
20 - Comm-ER Advanced Energy Industries, Inc.
Analog Dialight
CIP Mation Safety Track Section Endress+Hauser
Communication w FANUC CORPORATION ]
< > < >
Th|S Example ShUWS the Catalog Mumber Description Q
2198-Dxxx-ERSx dual-axis 2198-DO0G-ERS3 Kinetix 5700 Dual Axis, 2.54, Network Safety 5TO
inverters you can choose from. 2198-DO0S-ERS4 Kinetix 5700, 2¢2 54, Dual-Axis Inverter, Networked Advanced Safety
2158-D012ERS3 Kinetix 5700 Dual Axis. 5A, Netwark Safety STO
2198-D012-ERS4 Kinetix 5700, 2¢5A, Dual-Axis Inverter, Networked Advanced Safety
2158-D020-ERS3 Kinetix 5700 Dual Axis, 8A, Network Safety STO
2198-D020-ERS4 Kinetix 5700, 2¢8A, Dual-Axis Inverter, Networked Advanced Safety
2158-D032ERS3 Kinetix 5700 Dual Axis. 13A, Network Safety STO
2198-D032-ERS4 Kinetix 5700, 2¢13A, Dual-Axis Inverter, Networked Advanced Safety
2158-DO57-ERS3 Kinetix 5700 Dual Axis, 23A, Network Safety STO
2198-DO57-ERS4 Kinetix 5700, 2¢23A, Dual-Axis Inverter, Metworked Advanced Safety w
< >

2. Enter 2198 to narrow your choices and select your 2198-xxxx-ERS3 or 2198-xxxx-ERS4
inverter as appropriate for your hardware configuration.

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

# | New Module [
B Gererar | General
- Connection
i_afews Type: 2198-D006-ERS4 Kinetix 5700, 2x2.5A, Dual-Axis Inverter, Advanced Safety (Eth...
ime Sync
--Modu\ey;nfo Vendor: Rockwell Automation/Allen-Bradley
- Internet Protocal Parent: Local Ethernet Address
- Port Configuration _
. Network ¢ Name: UM_D00G (@) Private Network: 192.168.1. 6=
= Mation Description: 2 = i
- Associated Axes () 1P Address: G @
Power =
(|
- Motion Diagnostics Module Definition |
=-Motion Safety 1
W - Actions 2 ﬁafethy bEma 412C_D40E_5324 E
. umber: I
- Primary Feedback LT 9.001
- Scaling Electronic Keying: Compatible Module 9/5/2017 1:54:07.652 PM |
- S8TO Power Structure: 2198-D006-ERS4
ssw Safety Application: Networked ||
B MO;\OT Safety 2 Connection: Motion and Safety
- Actions 3 .
- Primary Feadback Motion Safety 1: Single Feedback Mumlur!ng
- Scaling Mation Safety 2- Single Feedback Monitoring
-~ S8TO (|
- 881
Status: Creating 0K ] l Cancel ] l Help
e R —

4. Configure the new drive.
a. Type the drive Name.
b. Select an Ethernet Address option.
In this example, the Private Network address is selected.
c. Enter the address of your 2198-xxxx-ERSx inverter.
In this example, the last octet of the address is 6.

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

The fields to configure in the Module Definition dialog box are dependent on your drive, Logix
Designer version, and drive firmware revision. Use the following table to navigate to the series
of steps intended for your drive system.

Table 115 - How to Navigate Module Definition

For Drive Cat. No. Logix Designer Version |Drive Firmware Revision |Go to:
2198-xxxx-ERS3 (series A) 30 or earlier 7 or earlier Configure Module Definition for 2198-xxxx-ERS3 (series A) Drives on page 180

2198-xxxx-ERS3 (series B or later) Configure Module Definition for 2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series
7198-xx¢-ERS4 Sl or later 9 or later B or later) Drives on page 18]
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Configure Module Definition for 2198-xxxx-ERS3 (series A) Drives

1.

Table 116 - Module Connection Definitions

Under Module Definition click Change.
The Module Definition dialog box appears.

Module Definition ﬁ
Revision: 7 ~ 001 |5
Electronic Keying: |Compatible Module VI
Povier Structure: |2198-D006-ERS3 v

|Connecti0n: lMotion and Safety -
Motion and Safet
Motion Only *

Safety Only

Co ] [ome] [Lmer]

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

From the Connection pull-down menu, choose the Connection mode for your motion
application.

; When ‘Safety’ appears in the Connection mode, integrated
W) safetyisimplied.

IMPORTANT  If the STO bypass jumper wires were applied during machine
commissioning or maintenance, they must be removed before
the drive will operate in Integrated (Networked) safety mode.

Connection Mode

Safety Options

Description

Motion and Safety

Integrated mode

Motion connections and integrated STO are managed by this controller.

Motion Only

« Hardwired STO mode
« Integrated mode if there is a
secondary safety controller

« Motion connections are managed by this controller.

« Hardwired STO is controlled by the hardwired safety inputs or Integrated is managed by another
controller that has a Safety-only connection to the drive.

Safety Only

Integrated mode

« Integrated STO is managed by this controller.

« Motion connections are managed by anather controller that has a Motion-only connection to the
drive.

180

3.
4,
5.

The Safety Network Number (SNN) field populates automatically when the Connection
mode 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 12.

Click OK to close the Module Definition dialog box.
Click Apply.
Go to Configure the Power and Safety Categories on page 183.
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Configure Module Definition for 2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B or later)

Drives

Follow these steps to configure 2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B or later)

inverters.

1. Under Module Definition click Change.

The Module Definition dialog box appears.

Module Definition for
2198-xxxx-ERS3 (series B or later)
inverters
(no feedback configuration).

Module Definition for
2198-xxxx-ERS4 inverters

(includes feedback configuration).

Module Definition L&J Module Definition L&J
Revision: 001 % Revision: 001 |5
Electronic Keying: [Compatlb\e Module V] Electronic Keying: [Compatib\e Module V]
Power Structure: [ZIEBfDUD&ERSE V] Power Structure: [2198—D020-ER54 V]

[] verify Power Rating on Connection

Veriﬁr Powrer Rating on Connection

Safety Application:

MNetworked Safety Application: Networked

Connection:

Motion and Safety Connection: Motion and Safety

Motion Safety 1:

Safe Stop Only - No Feedback Motion Safety 1:

(44« «

Single Feedback Monitoring

Mation Safety 2-

Safe Stop Only - No Feedback Mation Safety 2:

KN KK

Single Feedback Monitoring

0K

l

{ Cancel l I Help ‘ [ OK l [ Cancel l I Help ‘

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

«  2198-xxxx-ERS4 drives appear in only drive firmware revision 9.001 or later

- With drive firmware revision 9.001 or later, 2198-xxxx-ERS3 (series B and later) drives
support Timed SS1 function and STO function with configurable delay

«  2198-xxxx-ERS3 drives do not support feedback monitoring

If you are replacing a 2198-xxxx-ERS3

(series A) drive with a 2198-xxxx-ERS3, (series B or later) ~ Exact e — ;
drive, determine your Electronic Keying option from the
pull-down menu (Compatible Module is the default

setting). See Replace 2198-xxxx-ERS3 (series A) with (series B or later) Drives on

page 251 for more information.

lCompatLble Module v]

Drive Cat. No.

Studio 5000 Logix Designer

Electronic Keying Options

2198-xxxx-ERS3 Version 30 or earlier Compatible Module
(replacing series A with -
series B or later) Version 31 or later Exact Match !

(1) See the Logix 5000 Controllers 1/0 and Tag Data Programming Manual, publication 1756-PM004, for more
information on Electronic Keying settings.

From the Safety Application pull-down menu, choose

between Hardwired for Hardwired STO mode or Networked

for an integrated safety application (see Table 117 on

l Netwarked

MNetworked
rdwired

page 182 for definitions).
IMPORTANT If the STO bypass jumper wires were applied during machine

commissioning or maintenance, they must be removed before
the drive will operate in Integrated (Networked) safety mode.
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Table 117 - Safety Application Definitions

. . o . (z) .
Safety Application Mode (") |Safety Functions g::m:ﬂ Drive Module g:l‘::ertl::iml%ptions Minimum Controller Required )
Hardwired Safe Torque-off (STO) 2198-1000-ERS3 (series A) Motion Only * ControlLogix 5570

« CompactLogix 5370

Networked (integrated)

Safe Torque-off (STO)

2198-xxxx-ERS3 (series A)

« Motion and Safety
« Safety Only

GuardLogix 5570
Compact GuardLogix 5370

Timed SS1

2198-xxxx-ERS3 (series B or later)

« Motion and Safety
« Safety Only

« Timed SS1
« Monitored SS1

« Controller-based safety functions )

2198-xxxx-ERS4

« Motion and Safety
« Safety Only

« GuardLogix 5580
« Compact GuardLogix 5380

(1
(2)

Where a 2198-xxxx-ERS3 (series A) drive is specified, a 2198-xxxx-ERS3 (series B or later) drive is backwards compatible.

(3)

For 2198-Dxxx-ERS4 (dual-axis) inverters, you must configure axes 1and 3 as either Networked or Hardwired, they cannot be mixed.
Where a 2198-xxxx-ERS3 drive is specified, a 2198-xxxx-ERS4 drive is backwards compatible.

GuardLogix 5380 controllers are backwards compatible with GuardLogix 5570 and Compact GuardLogix 5370 controllers.

4, From the Connection pull-down menu, choose the

Where a ControlLogix or CompactLogix (non-safety) controller is specified, a GuardLogix or Compact GuardLogix controller is backwards compatible. Also, GuardLogix 5580 and Compact

See the Kinetix 5700 Safe Monitor Functions Safety Reference Manual, publication 2198-RM0QT, for more information on these Drive Safety instructions.

l Mation and Safety

)

Connection mode for your motion application (see
Table 118 for definitions). Safety Only
75, When Safety’ appears in the Connection mode, integrated
W) safetyisimplied.
Table 118 - Module Connection Definitions
Connection Mode Safety Options Description
Motion and Safety Integrated mode Motion connections and integrated STO are managed by this controller.
« Hardwired STO mode « Motion connections are managed by this controller.
Motion Only « Integrated mode if there is a secondary |« Hardwired STO is controlled by the hardwired safety inputs or Integrated is managed by
safety controller another controller that has a Safety-only connection to the drive.
« Integrated STO 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.

5. From the Motion Safety x pull-down menu, choose the
integrated safety type (see Table 119 on page 182 for
definitions).

‘Motion Safety’ applies to 2198-Sxxx-ERS (single-axis)
inverters. ‘Motion Safety T and ‘Motion Safety 2" applies to 2198-Dxxx-ERS4 (dual-axis)
inverters.

Motion Safety and Motion Safety 1align with Axis 1 configured in Associated Axes. Motion
Safety 2 aligns with Axis 3 configured in Associated Axes.

Table 119 - Motion Safety Definitions

lSmgIe Feedback Monitoring
Safe Stop Only - Mo Feedback

Single Feedback Monitoring
Dual Feedback Monitoring

7]

. Safety Application | Module Connection _—

Motion Safety Mode Mode Options Description

STO Only 2198-xxxx-ERS3 STO function only.

Safe Stop Only - « 2198-xxxx-ERS4: STO function and Timed SS1 Safe Stop functions are available.

No Feedback « 2198-xxxx-ERS3 (series B or later): STO function and Timed SS1 Safe Stop functions are available.
Primary feedback is used in the safety object for safe monitoring. The feedback can be a SIL rated

Sinale Feedback Moti d Safet Hiperface DSL encoder, for example, a VPL-B1003P-0 or W motor used in the DSL Feedback port. This

Mor?itoring Networked . Sa?fsl;t); Sr?ly €YY | can also be a Sine/Cosine or EnDat device, for example, an MPL-B310P-M motor used in the Universal

Dual Feedback

Feedback port. See the Kinetix 5700 Safe Monitor Functions Safety Reference Manual, publication 2198-
RMOOT, to evaluate SIL levels possible with a single feedback device.

In addition to primary feedback, an external feedback device is used to improve SIL levels. For
example, the Bulletin 842HR type encoder can be used in the Universal Feedback port as a Sine/Cosine

Monitoring device. See the Kinetix 5700 Safe Monitor Functions Safety Reference Manual, publication 2198-RM001,
to evaluate SIL levels possible with two feedback devices.
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The Safety Network Number (SNN) field populates automatically when the Connection
mode 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 12.

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

Configure the Power and Safety Categories
1. Click the Power category.

B New Module

- General Power
i+ Connection

lodule Info Power Structure: 2198-DO08-ERS4 Advanced. ..

-~ Intemet Protocal Kinetix 5700 Dual Axis, 2.5A, Metworked Advanced Safety
- Port Corfiguration

Voltage: 400-480 VAC -
Bus Configuration: Shared DC ~
Primary Bus Sharing Group: | Group 2 ity
Status: Creating Cancel Help

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

2. From the pull-down menus, choose the power options appropriate for your hardware
configuration.

Attribute Menu Description

) Applies to 2198-Sxxx-ERSx and
Shared DC 2198-Dxux-ERSX inverter drives.
Bus Configuration Applies to the designated inverter in

Shared DC - Non-CIP Motion™ Converter %) | drive systems powered by the
8720MC-RPS regenerative power supply.

Bus Sharing roup ¥ g:gﬂp]z Applies to any bus-sharing
us onaring roup p configuration.
« Groupd...

(1) Shared DC bus configuration is the default selection for single-axis and dual-axis inverters.

(2) Because the 8720MC-RPS unit is not an EtherNet/IP network device the Logix 5000 controller does not communicate with it.
The designated inverter, configured as the Shared DC - Non-CIP Motion Converter, monitors the 8720MC-RPS unit status
through a digital input (Regen OK) and communicates with the other inverters to signal when the DC-bus voltage is present.

(3) For more information on bus-sharing groups, refer to Understand Bus-sharing Group Configuration on page 222.

connected to the same shared-bus connection system must be part

ATTENTION: To avoid damage to equipment all modules physically
A of the same Bus Sharing Group in the Logix Designer application.

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

Your 2198-xxxx-ERS4 inverter appears inthe 4 <10 configuration

Controller Organizer under the Ethernet # 891756 Backplane, 1756-A7
netWOfk in the [0] 1756-L84ES UM_SafetyController

4 7 Ethernet

/0 Configuration folder. 1756-L84ES UM_SafetyController
§ 2198-P208 UM_Converter

= 2198-D006-ERS4 UM_D006
£l 2198-5086-ERS4 UM_S086
4 f] 1756-EN2TR UM_EN2TR

5. Right-click the drive you just created in the 91756 Backplane, 1756-A17
Controller Organizer and choose Properties.

The Module Properties dialog box appears.

_ To configure the remaining inverter properties, you must close the New Module
&) dialog box and reopen it as the Module Properties dialog box.
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If Then

Your application includes integrated safety Go to step 6 on page 184.

Your application includes hardwired safety or

has no safety connections Go to Continue Inverter Configuration on page 185.

6. Click the Safety category.
Mol properie: oce c158-sosscrs 000 [

General Safety
-- Connection
- Time Sync Connection | Requested Packet| Connection Reaction|  Max Observed
. Module Info Type Interval (RPI) (ms) |  Time Limit (ms) | Network Delay (ms)
- Internet Protocol Safety Input 102 401 | Reset
- Port Configuration Safety Output 20 60.0 | Reset
- Network
[—j--Mulion
i Associated Axes Configuration Ownership
Power
Digital Input Reset Ownership et
Meotion Diagnostics

7. The connection between the owner and the 2198-xxxx-ERSx inverter 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-xxxx-ERSx drive
« Configuration signature

If any differences are detected, the connection between the GuardLogix controller and
the 2198-xxxx-ERSx inverter 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.

rAdvanced Connection Reaction Time Limit COM
Input
Requested Packet Interval (RPI) W : ms (6 - 500)
Timeout Multiplier: 2 : (1-4)
Network Delay Multiplier: 2002 % (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: 2002 % (10-600)
Connection Reaction Time Limit: 60.0 ms
I OK ] ’ Cancel ‘ l 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 12 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.
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Continue Inverter Configuration

After you've established your Kinetix 5700 inverters in the Logix Designer application, the
feedback options need to be defined for each axis. Each physical axis supports motor and

auxiliary feedback.

Table 120 - Kinetix 5700 Feedback Axis Summary

Kinetix 5700 Inverter Inverter Cat. No. Motor Feedback Auxiliary Feedback
: . 2198-Sxxx-ERS3 or . .

Single-axis Inverters 2198-Sxxx-ERSA T(axis 1) 1(axis 2)

Dual-axis Inverters 2o8 D ERSS or 2 (axis 1 and 3) 2 (axis 2 and 4)

Follow these steps to configure the axes for your Kinetix 5700 drive system.
1. Right-click the 2198-xxxx-ERS4 inverter you just created and choose Properties.
The Module Properties dialog box appears.

2. Select the Associated Axes category.

- General
Connection
- Safety
Time Sync
- Module Infa
Internet Protocol
-~ Port Configuration
Network
=-Maotion
- Power
Digital Input
- Maotion Diagnostics
E-Mation Safety 1
- Actions
Primary Feedback
--Scaling
STO
..§81
E-Mation Safety 2
- Actions
Primary Feedback
- Scaling
STO
..881

Status: Offline

Associated Axes

Axis 1:
Motor Feedback Device:

Load Feedback Device:

Axis 2 (Auxiliary

Master Feedback Device:

Axis 3:

Motor Feedback Device:

Load Feedback Device:

Axis 4 (Auxiliary

Master Feedback Device:

[<ﬂ0|’|e>

[pSL Feedback 1 Port

[<ﬂ0|’|e>

New Axis...

[<ﬂ0|’|e>

I<ﬂ0|’|e>

New Axis...

[<ﬂ0|’|e>

[pSL Feedback 2 Port

[<ﬂ0|’|e>

New Axis...

[<ﬂ0|’|e>

I<ﬂ0|’|e>

New Axis...

In this 2198-D006-ERS4 (dual-axis inverter) example, four axes are possible. Single-axis
inverters support only two axes.

« Axis Tand Axis 2 apply to Motor (DSL) Feedback Connector A (Port 1) and Universal

Feedback Connector A (Port 1).

« Axis 3 and Axis 4 apply to Motor (DSL) Feedback Connector B (Port 2) and Universal

Feedback Connector B (Port 2).
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Figure 120 - Dual-axis Inverter Feedback

Kinetix 5700
Dual-axis Inverter

See Detail A

Detail A

Motion Safety 1
Associated Axes - Axis 1

Motion Safety 2
Associated Axes - Axis 3

UFB-A | UFB-B
MF-A | MF-B

I
Universal and DSL Hiperface
Feedback Connectors

The Feedback Devices are configured for either the DSL Feedback Port or the Universal
Feedback Port.

Motor Feedback Options | Description

Applies to motors and actuators compatible with the 2198-KITCON-DSL

DSL Feedback Port connector kit and 2198-H2DCK converter kit (series B or later). These kits

plug into the 2-pin motor feedback (MF) connector.

Applies to motors and actuators compatible with the 2198-K57CK-D15M

Universal Feedback Port universal connector kit. These kits plug into the 15-pin universal feedback

(UFB) connector.

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

4. From the Feedback Device pull-down menu, choose either DSL Feedback x Port or
Universal Feedback x Port to associate with each axis.

5. Click New Axis.
The New Tag dialog box appears.

New Tag &J
Name Axis_2 Create |v
=
Usage <controller> >
Ty m——
Alias For. -
|| DataType:  AXIS_CIP_DRIVE D
Parameter =
Connection:
Scope: [ UM_SafetyController -
Class: [Standard 'I
External [Readj’Wmte VI
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.
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7. Click Create.
The axis (Axis_1in this example) appears in the Controller 4 I Motion Groups

Organizer under Motion Groups> 4 =l Ungrouped Axes
. . . Pe! i
Ungrouped Axes and is assigned as Axis 1. i~
<& Axis_2
] ule Properties: Loca - - . x
8| Module P Local (2198-D006-ERS4 9.001)
General Associated Axes
- Connection
Safety
- Time Sync Axis 1 Axis_2 = New Axis...
Module Info [ I E]
- Internet Protocol Motor Feedback Device: [DSL Feedback 1 Port 'I
Port Configuration
- Network Load Feedback Device: [<none> 'I
=-Mation
. Power Axis 2 (Auxiliary [<”°”9> 'I News Axis...
- Digital Input
.. Motion Diagnostics Master Feedback Device: [<none> 'I
@--Motlon Safety 1

You can configure an axis as Feedback Only. Refer to Configure Feedback-
&/ only Axis Properties on page 195 for more information.

Refer to Configure Module Properties on page 216 for configuring motor
feedback, load feedback, and master feedback devices.

8. Click Apply.
9. Click the Digital Input category.

- General Digital Input
- Connection
i Time Sync :
- Module Info fols: [1 =]
i Internet Protocol Axis Name: Axis_2
.- Port Configuration
Network Digital Input 1: Enable ¥
=N
Digital Input 2: Home hd
Digital Input 3: UEnn:bszg'\ed
i . “ Home
. Diagnostics Digital Input 4: Registration 1
Registration 2
Positive Overtravel

MNegative Overtravel
Regeneration OK

Shunt Thermal Switch OK

Bus Conditioner OK

10. From the Digital Input pull-down menus choose the functions appropriate for your
application.

In this example, Digital Input 2 is assigned Bus Capacitor OK to monitor your 2198-
CAPMOD-2240 capacitor module.

For 8720MC-RPS power supplies:

« When a 2198-Sxxx-ERSx single-axis inverter is the first drive module (adjacent to the
2198-CAPMOD-2240 capacitor module) you must configure the Digital Input category
as Regeneration OK and wire the 10D connector.

« When a 2198-Dxxx-ERSx dual-axis inverter is the first drive module (adjacent to the
2198-CAPMOD-2240 capacitor module) and Axis 1and 3 are used, you must configure
the Digital Input category as Regeneration OK and wire the 10D connector for each
axis.

1. Click OK.
12. Repeat step 1through step 11 for each 2198-xxxx-ERSx servo drive.
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Configure the Motion Group

188

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 M
Name: UM_Motion
.| Description - I
-
Usage: <controller> -
1 Type: Connection...
i Alias For. -
il Data Type MOTION_GROUP D
Parameter -
Connection:
Type the new motion group Name.
Click Create.
Your new motion group appears in the Controller Organizer 4 I Motion Groups
under the Motion Groups folder.  UM_Motion
. . . . 4 = Ungrouped Axes
4. Right-click the new motion group and choose Properties. & Ais_1
<& Axis_2

The Motion Group Properties dialog box appears.

Motion Group Properties - UM_Mation ﬂ
Axis Assignment | Atiribute | Tag
Unassigned: Assigned
Axis_1
Axis_2
-
[oc [ caeet [ oo |

b. Click the Axis Assignment tab and move your axes (created earlier) from Unassigned to

Assigned.

6. Click the Attribute tab and edit the default values as appropriate for your application.

Click OK.

Your axes moves to the new motion group.

4 = Motion Groups
4 g UM_Motion
< Axis_1
< Axis 2
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Configure Regenerative Bus rollow these steps to configure Axis Properties for your 2198-RPxxx regenerative bus supply.

Supply Axis Properties 1. Inthe Controller Organizer, right-click the regenerative-bus supply axis and choose
Properties.

2. Select the General category.

The General dialog box appears.

<gx Axis Properties - RES_Axis

Categories:

. AC Line

- DC Bus

- Bus Voltage Loop
- Bus Observer

- Curment Reference
- Cument Loop
Actions

- Exceptions

- Cyclic Parameters
- Parameter List

- Status

- Faults & Mlarms

. Tag

Puis State:

Manual Tune...

General

Auis Corfiguration:
Feedback Corfiguration:
Converter Corfiguration:
Loop Response:
Converter Startup Method:

Assigned Group
Mation Group:
Update Period:

Associated Module
Module:
Module Type:
Power Structure:

PAxis Number:

Regenerative AC/DC Converter
Mo Feedback

Bus Voltage Control

Medium

Enable Request

MotionGroup
40

Regen_Bus_Supply
21598-RP083
2158-RP083

1

Cancel Apply Help

3. From the Loop Response pull-down menu choose Medium (default).

Loop Response is for BusVoltageSetPoint dynamic changes during operation, not
voltage requlation stiffness or stability. The default setting is appropriate for most

applications.
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 =1.5)

4. From the Converter Startup Method pull-down menu choose:
« Automatic for active DC-bus voltage requlation

- Enable Request (default) for passive AC rectification like the 2198-Pxxx DC-bus
(converter) power supply

For more information on the Converter Startup Method, see DC-bus Voltage Requlation

on page 37.
5. Click Apply.
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6. Click the AC Line category.

G fxis Properties - RBS_fixis y

Categories:
General AC Line

--DC Bus Parameters
Bus Voltage Loop

- Bus Observer

- Cument Reference
Curent Loop

- Actions

- Exceptions

Cycte Prametes Source Power 2400 kVa
- Parameter List

- Status
Faults & Alams
- Tag

AC Line

Fuis State:

Manual Tune... Cancel Apply Help

Source Power is the kVA rating of the transformer feeding the regenerative power
supply. The default Source Power setting is 10 times the power rating of the
regenerative power supply.

When the transformer rating is less than the regenerative power supply rating, enter
the kVA rating of the transformer.

The Source Power attribute applies detuning and current limiting only when Source
Power is set lower than the rating of the regenerative power supply (1/10 of default).

7. Click the DC Bus category.

<fy Axis Properties - RBS_Axis X
Categories:
- General DC Bus
" "H Load Capacitance
- Bus Voltage Loop Extemal Bus Capacitance W
-~ Bus Cbserver Converter Bus Capacitance:  940.0 W
Cument Reference
 Cai Foogs Total Bus Capacitance: 9400 W
-~ Actions
Exceptions Bus Capacitance Compensation
-~ Cyclic Parameters
- Parameter List System Capacitance: 2.66288966e-003 | % Rated/(Volts/s)
Status
-~ Faults & Mlams
- Tag
Huis State:
Manual Tune Cancel Apply Help

External bus capacitance is the sum of all drive and accessory module capacitance.

IMPORTANT  Anaccurate bus capacitance value is required for proper
operation.

8. Manually calculate the sum of the drive and accessory module capacitance values and
enter the External Bus Capacitance value.

See Calculate System and External-bus Capacitance on page 337 to calculate external
bus capacitance.
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9. Click the Bus Voltage Loop category.

<_{“); Axis Properties - RBS_Axis ”

Categories:
General Bus Voltage Loop
-~ AC Line s
- DC Bus = Parameters...

Bus Voltage Loop Bandwicth 34 256042 Hertz
- Bus Cbserver Integrator Bandwidth 8564011 Hertz

-~ Cument Reference
Current Loop Limits
-~ Actions

o Emor Tolerance: Wolts
Cyclic Parameters
-~ Parameter List
-~ Status
Faults & Alams
-Tag

Auis State:

Manual Tune... Cancel Apply Help
We do not recommend changing the default bandwidth values, unless required for
stability.

The default Gains are set to support peak load current. See Example Gain Setting on
page 193 for an example of a detuned gain set. Detuned gains increase system stability
and can improve THD, but voltage requlation will be less stiff.

IMPORTANT  Reduced voltage regulation stiffness can result in overvoltage or
undervoltage faults during peak load.

10. Click Parameters.

g Axis Properties - RBS_Axis X
Categories:
- General Melion Axis Parameters
AL Line
--DC Bus Parameter Group: Bus Voltage Loop v Associated Page...
- Bus Voltage Loop
Bus Observer Hame - | Value Unit
- Cument Reference BusVoltageErrorTolerance 3438 94724 [Volts
- Cument Loop BusVohageErrorToleranceTime 0.5]s
Actions BusVoltagelntegratorBandwidth 8.564011 |Hertz
-- Exceptions BusVoltagel oopBandwidth 34 755042 |Hertz
- Cyclic Parameters BusVohageRateLimit 37553.19 |Volts/s
BusVoltageReferenceSource Automati
-~ Status Bus\VoltageSetPoint 702 58124 | Volts.
- Faults & Alamms
Tag
Auis State:
Manual Tune... Cancel Apply Help

With the default BusVoltageRateLimit, if the BusVoltageSetPoint value changes (while
running) the power supply will draw peak current to change the bus voltage as fast as
possible. You can reduce the rate limit to limit the current during changes to the
BusVoltageSetPoint attribute without any effect to stability or load response.
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1. From the BusVoltageReferenceSource pull-down menu, choose:

« In the Automatic (default) setting, the converter optimizes the Bus Voltage Reference
for the best converter performance

« In the Manual setting, you configure the desired Bus Voltage Set Point value for the
Bus Voltage Reference signal
For more information on these Bus Voltage parameter settings, see
DC-bus Voltage Reqgulation on page 37.
12. Enter a value for the BusVoltageSetPoint.
We recommend a maximum value of 715V DC. Over 715V DC can result in higher motor-

insulation stress, higher THD, and higher likelihood of over temperature fault in the
regenerative bus supply.

13. Click Apply.
14. Click the Bus Observer category.
<@ Axis Properties - RBS_Axis %
Categories:
General Bus Observer
::’SE :z: Configuration: Bus Observer wih Vohage Estimate v
Bus Voltage Loop idth: 71 7
. _ Bandwidth: __13 0241 Hertz
- Cument Reference
Curent Loop

- ctions
- Exceptions
Cyclic Parameters
- Parameter List
- Status
Faults & Alams
- Tag

The Bus Observer setting is used for bus stiffness. If Bus Observer is disabled, you
significantly increase the likelihood of getting an overvoltage fault during regeneration.

We do not recommend changing the default Bus Observer setting, unless required for
stability.

Table 121 - Bus Observer Configurations

Bus Observer

Configuration Observer Operation Impact

« Load Estimate Decoupling Disabled .
Voltage Feedback Filtering Disabled |+ Increased DC-bus voltage ripple

- — « Reduced current THD
+ Load Estimate Deco.uph.ng Disabled « Reduced voltage regulation stiffness
« Voltage Feedback Filtering Enabled

« Load Estimate Decoupling Enabled

Disabled

Voltage Estimate Only

Bus Observer Only 1, Voltage Feedback Filtering Disabled « Decreased DC-bus voltage ripple
Bus Observer with . . « Increased current THD
Voltage Estimate | Load Estimate Decoupling Enabled « Increased voltage regulation stiffness
(Default) « Voltage Feedback Filtering Enabled

15. Click the Current Reference category.
<-T“|, Aucis Properties - RBS_Axis >
Categories:

- General Current Reference

;‘é gz: Low Pass Filter Bandwidth Hertz Parameters

gt: ;E’;:?:;DDD Motch Fiter Frequency: Hertz

-~ Curmrent Loop

- Actions
Exceptions

- Cyclic Parameters

- Parameter List
Status

- Faults & Alarms

- Tag

Low Pass Filter Bandwidth adjusts the filtering of the reference to the current regulator.
To minimize the effect on bus voltage regulator stability, this value should be no lower
than five times the Bus Voltage Loop bandwidth.
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Notch Filter Frequency can be used to address DC-bus resonances in the case of some
long cable distributed DC-bus systems. Notch Filter Frequency cannot be used to

address line side resonances. A value of 0.0 Hz disables the notch filter.

16. Click the Current Loop category.

<a Auxis Properties - RBS_Axis

Categories:

x

- General Current Loop

AC Line Gail
-~ DC Bus ams Parameters...
- Bug Voltage Loop

Fs bseves Bandwicth 5000 Hertz
-~ Cument Reference
& Curent Loop| Integrator Bandwidth 1250 Hertz

Actions
- Exceptions
-~ Cyclic Parameters

Parameter List Limits
o Vector Limit: 2492918 % Rated
-~ Faults & Alams

Tag

If the Regenerative Bus Supply exhibits a FLT M30 - AC Line Resonance FL fault,
detuning may be necessary to achieve stable operation. When this is the case, it is
recommended to first determine if the appropriate line reactor is installed for the
application. For more information on line reactor requirements, see AC Line Impedance
Considerations on page 39.

If the required AC-line input components are installed, detune to increase the stability
margin. This can be achieved by first holding the current loop bandwidth constant,
increasing the proportional spacing between loops (Observer to Current and Voltage to
Observer) and increasing the proportional spacing of the integral to proportional terms
by the same factor (see Table 122).

If further detuning is required, iteratively decrease each of the gains proportionally by
10%. If several iterations of detuning the system do not resolve the fault, an evaluation

of the system transformer and branch circuit is likely required.

Table 122 - Example Gain Setting

Example Gain Setting V(l{t;r;;eg::;: gP :;L‘:LTz??; to Increase Stability Prior Value Detuned Value
Bus Voltage Loop Bandwidth 34 20

Bus Voltage Loop Integrator Bandwidth 9 4

Bus Observer Bandwidth 137 100
Current Loop Bandwidth 500 500
Current Loop Integrator Bandwidth 125 100

IMPORTANT  Detuned gains increase system stability and can improve THD, but
voltage requlation will be less stiff. Reduced voltage requlation
stiffness can result in overvoltage or undervoltage faults during peak

load.

In some circumstances, the transformer which supplies the Regenerative Bus Supply
has a lower power rating (kVA) than the bus supply, for example for initially testing a
machine without full load motoring and regeneration capabilities. When this is the case,
the AC Line Source Power should be set to the actual power rating (kVA) of the

transformer.
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Configure Vertical Load
Control Axis Properties

194

<fy Axis Properties - RBS_Axis X

Categories:
- General AC Line

DC Bus Parameters

- Bus Voltage Loop

- Bus Observer
Curment Reference

-~ Curmrent Loop

- Actions
Exceptions

- Cyclic Parameters S B kVa
- Parameter List

Status
- Faults & Alarms
- Tag

AC Line

Hoiis State:

Manual Tune: Cancel Apr Help

IMPORTANT  When reducing the Source Power value below the power rating of the
Regenerative Bus Supply, the Observer and Current bandwidth values
are reduced. Detuned gains increase system stability and can improve
THD, but voltage regulation will be less stiff. Reduced voltage requlation
stiffness can result in overvoltage or undervoltage faults during peak
load.

17. Click OK.

The 2198-xxxx-ERS4 servo drives (firmware 9.001 or later) 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, 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-AT0QS.
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Configure Feedback-only

Axis Properties

Figure 121 - Configure Vertical Load Control

Q)' Axis Properties -

Categories

[=Motar
-~ Model
... Analyzer
Motor Feedback
- Sealing
Hookup Tests
- Palarity
Autotune
[=~Load
- Backlash
-~ Compliance
i Friction
.. Observer
Position Loop
- Welocity Loop
Acceleration Loop
- TorquefCurrent Loop
Planner
. Homing
Actions
- Exceptions
Drive Parameters
- Parameter List
Status
- Faults & Alarms
Tag

General

Axis Configuration:
Feedback Configuration:
Application Type:

Loop Response:

Vertical Load Contol

Assigned Group
Motion Group
Update Period

Associated Module
Module:
Module Type
Power Structure:

Axis Number.

[PusihunLoop ']
[MomrFeedback ']
[Basic ']
[I‘v‘lediurn ']
Disabled -
Disabled

Enabled b
[MomnfGruup '] D New Group
20 ()
[Rm_Da20 -]
2198-D020-ERS4

2198-D020-ERS4

i n

Follow these steps to configure stopping-action axis properties.

1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.

The General dialog box appears.

Axis Properties - Axis_2

-

Categories:

l --Master Feedback
- Scaling
Hookup Tests
- Polarity
Haming
- Exceptions
Drive Parameters
- Parameter List
Status
- Faults & Alarms
Tag

Axis State:

Manual Tune

General

Axis Configuration

Feedback Configuration:

Assigned Group
Mation Group:
Update Period:

Assodiated Module
Module
Module Type:
Power Structure

Axis Number:

Safety State:

IFeedback Qnly

IMaster Feedback

|UM_Motion

New Group

20

an

|UM_DO006

2195-D006-ERS4
2198-D006-ERS4

[

0K l [ Cancel I Apply

3. From the Axis Configuration pull-down menu, choose Feedback Only.
From the Feedback Configuration pull-down menu, choose Master Feedback.
5. From the Module pull-down 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 Kinetix 5700 servo drive for Master Feedback.
See Configure Module Properties on page 216 for configuration examples.

8. Select the Master Feedback Category.
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The Master Feedback Device Specification appears.

Axis Properties - Axis 3 @
Categories:
. General Master Feedback Device Specification
I = Master Feedback D = : M Foodback
-Scaling evice Function: aster Feedbac
- Hookup Tests Feedback Channel Feedback 1
- Polarity
. Homing Type: Not Specified -
- Exceptions Units pecified
- Drive Parameters Digital AqB
- Parameter List Digital AgB with VW
- Status Sine/Cosine
- Faults & Alarms Sine/Cosine with LVW
.. Tag Hiperface
EnDat Sine./Cosine
EnDat Digital
Axis State:
Manual Tune... [ oK ] [ Cancel l Apply
=

Configure Induction-motor
Frequency-control Axis

Properties

9. From the Type pull-down menu, choose a feedback device type.
See Configure Axis Properties beginning on page 217 for configuration examples.

10. Review other categories in the Controller Organizer and make changes as needed for
your application.

1. Click OK.

See Auxiliary Feedback Specifications on page 99 for more information on auxiliary feedback
signals and Allen-Bradley auxiliary feedback encoders available for use.

Follow these steps to configure induction-motor axis properties for various frequency control
methods.

General and Motor Categories

1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.
The General dialog box appears.

Axis Properties - Axis_2 @
Categories:
General
I = Mator
- Model Axis Configuration IFrequency Control ']
fananer Feadback Configuration: INo Feadback v]
Scaling
- Hookup Tests
Polarity
- Planner
Frequency Control Vertical Load Contol: | Disabled -]
- Actions
Exceptions .
- Drive Parameters Assigned Group
Parameter List Motion Group: lUM?Mution v] D New Group
- Status
Faults & Alarms Update Period: 20 D
- Tag
Assodated Module
Module: (um_Doos -]
Module Type: 2193-DO06-ERS4
Power Structure: 2198-D006-ERS4
Axis Mumber: ll V]
Axis State: Safety State:
Manual Tune... [ OK ] \ Cancel I Apply
=

196

3. From the Axis Configuration pull-down menu, choose Frequency Control.
4. From the Feedback Configuration pull-down menu, choose No Feedback.
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5. From the Module pull-down menu, choose the drive to associate with your Frequency
Control (induction motor) axis.
The Module Type and Power Structure fields populate with the chosen drive catalog
number.
6. Click Apply.
1. Select the Motor category.
Axis Properties - Axis_2 i Iéy
Categories:
... General Motor Device Specification
& I |
- Model Data Source: [Nameplate Datasheet V]
Analyzer
- Scaling <none= Change Catalog..
___:;'g;ﬁf Tests Motor Type: [Rotarylnducuon v]
Planner Units Rev v
- Frequency Cantral
Actions Nameplate / Datasheet - Phase to Phase parameters
- Exceptions
Drive Parameters Rated Power 0.0 kW Pole Count 4
"':;ﬁge‘e”‘m Rated Voltage: 0.0 Volts (RMS) Rated Frequency: 60.0 Hertz
- Faults & Alarms Rated Speed: 0.0 RPM Max Speed: 0.0 RPM
Tag Rated Current 0.0 Amps (RMS) Peak Current 0.0 Amps (RMS)
Mator Overload Limit 1000 % Rated
Axis State: Safety State:
Manual Tune... [ OK ] [ Cancel I Apply
8. From the Data Source pull-down menu, choose Nameplate Datasheet.

10.

1.

This is the default setting.
From the Motor Type pull-down menu, choose Rotary Induction.

From the motor nameplate or datasheet, enter the phase-to-phase values for your
motor.

See Motor Category on page 369 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.

2.

Configure the General category and Motor category as shown in General and Motor
Categories on page 196.
Select the Frequency Control category.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024 197


http://literature.rockwellautomation.com/idc/groups/literature/documents/at/2198-at002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/at/2198-at002_-en-p.pdf

Chapter 6

Configure and Start the Kinetix 5700 Drive System

198

3. From the Frequency Control Method pull-down menu, select Basic Volts/Hertz.

Axis Properties - Axis_2

-

=

Categories:

- General

I = Mator

- Model
Analyzer

- Scaling
Hookup Tests

- Polarity
Planner
Actions

- Exceptions
Drive Parameters

- Parameter List
Status

- Faults & Alarms
Tag

Axis State:

Manual Tune

Frequency Control

Frequency Control Method:
Maximum Voltage:
Maximum Frequency:
Break Voltage
Break Frequency:
Start Boost:
Run Boost
Limits

Velocity Limit Positive:

Velocity Limit Negative:

Safety State:

Basic Volis/Heriz

0.0
1300
0.0
30,0
0.0
0o

00

Parameters...

Volts (RMS)
Herz
Volts (RMS)
Herz
Volts (RMS)
Volts (RMS)

Position Units/s

Position Units/s

ok ||

Cancel

l

Apply

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.

Axis Properties - Axis 2

-

Categories:

- General

I = Mator

- Model
- Analyzer
Scaling
- Hookup Tests
Polarity
- Planner
Frequency Control
- Actions
Exceptions
- Drive Parameters
- Status
Faults & Alarms
- Tag

Axis State:

Manual Tune...

Motion Axis Parameters

Parameter Group:

Frequency Control

Associated Page..

Name | Value Unit
BreakFrequency 30.0|Hz
BreakVoltage 0.0|Vaolts (RMS)
CurrentVectorLimit 200.0|% Motor Rated
FluxUpCantrol Automatic Dela

FluxUpTime 0.0|s
FrequencyControlMethod Basic Volts/Hertz
MaximumFrequency 130.0|Hz
MaximumVoltage 0.0|Volts (RMS)
RunBoost 0.0{Volts (RMS)
SkipSpeedi1 0.0|Position Units/s
SkipSpeed2 0.0|Paosition Units/s
SkipSpeedBand 0.0|Position Units/s
StartBoost 0.0|Volts (RMS)
VelocityDroop 0.0|(Position Units/s)/% Rated
VelocityLimitNegative 0.0|Paosition Units/s
VelocityLimitPositive 0.0|Position Units/s

VelocityLockTolerance

0.0

Position Units/s

Safety State:

ok | |

Cancel

l

Apply

From the Parameter Group pull-down menu, choose Frequency Contral.

8. Set the FluxUp, SkipSpeed, VelocityDroop, and CurrentVectorLimit attributes
appropriate for your application.

See the corresponding section in Appendix F, beginning on page 357, for information

and configuration examples regarding all of these topics.
9. Click OK.
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Sensorless Vector Method

1. Configure the General category and Motor category as shown in General and Motor
Categories on page 196.

Select the Frequency Control category.

Axis Properties - Axis_2

From the Frequency Control Method pull-down menu, choose Sensorless Vector.

- =

-

Categories:

- General
= Mator

- Model

- Analyzer
- Sealing
- Hookup Tests
- Polarity
- Planner
- Actions
- Exceptions
- Drive Parameters
- Parameter List
- Status
- Faults & Alarms
- Tag

Axis State:

Manual Tune...

Frequency Control
Frequency Control Method: Sensorless Vectar - I
Maximum Voltage: 0o Volts (RMS)
Maximum Frequency: 1300 Hertz
0.0
300
0.0
0.0
Limits
Velocity Limit Positive: 0.0 Position Units/s
Velocity Limit Negative: 0.0 Position Units/s
Safety State:
ok ) [camen ] [ oy

4, Enter the Basic Volts/Hertz attribute values appropriate for your application.
Default values are shown.
Click Apply.
Select the Parameter List category.

Axis Properties - Axis_2

The Motion Axis Parameters dialog box appears.

' ==X

Categories:

- General
=~ Mator
- Model
Analyzer
- Scaling
Hookup Tests
- Polarity
Planner
- Frequency Cantral
Actions
- Exceptions
Drive Parameters
Status
- Faults & Alarms
Tag

Axis State:

Manual Tune...

Moiion Axis Parameiers
Parameter Group: Frequency Control d I
Name ~|Value Unit
BreakFrequency 30.0|Hz
BreakVoltage 0.0 |Volts (RMS)
CurrentVectorLimit 200.0|% Motor Rated
FluxUUpContral Automatic Dela
FluxUpTime 00|s
FrequencyControlMethod Sensorless Vecto
MaximumFrequency 130.0 {Hz
MaximumVoltage 0.0 |Volts (RMS)
RunBaoost 0.0 |Vaolts (RMS)
SkipSpeedi 0.0|Position Units/s
SkipSpeed2 0.0|Position Units/s
SkipSpeedBand 0.0|Position Units/s
StartBoost 0.0|Vaolts (RMS)
WelocityDroop 0.0|(Position Units/s)/% Rated
WelocityLimitMegative 0.0|Position Units/s
VelocityLimitPositive 0.0|Position Units/s
VelocityLockTolerance 0.0|Position Units/s
Safety State:
e =

8. From the Parameter Group pull-down menu, choose Frequency Control.

9. Set the FluxUp, SkipSpeed, VelocityDroop, MaximumFrequency, MaximumVoltage, and
CurrentVectorLimit attributes appropriate for your application.
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See the corresponding section in Appendix F, beginning on page 357, for information
and configuration examples regarding all of these topics.

10. Click Apply.
1. Select the Motor>Model category.

Motor model attributes are automatically estimated from the Nameplate and Datasheet
parameters. For improved performance, motor tests can be run.

12. Select the Motor>Analyzer category.
13. The Analyze Motor to Determine Motor Model dialog box opens.

Axis Properties - Axis_2 Iﬁ
Categories:
General Analyze Motor to Determine Motor Model
I =-Mator I
Model | Dynamic Motor Test | Static Motor Test| Calculate Model
= Analyzer
Scaling Start Stop
- Hookup Tests
Polarity
- Planner
Frequency Control
- Actions
Exceptions
- Drive Parameters
Parameter List
- Status
Model Parameters: Current Test Results
Faults & Alarms
- Tag Motor Stator Resistance: 0.0 Ohms Ohms
Motor Stator Leakage Reactance: 0.0 Ohms Ohms
Motor Rotor Leakage Reactance: 0.0 Ohms Ohms
Motor Flux Current: 0.0 Amps Amps
Rated Slip Speed: 1800.0 RPM RPM
Accept Test Results -
Axis State: Safety State:
Manual Tune... [ OK ] [ Cancel Apply

14. Click one of the motor test tabs.

In this example, Calculate Model is chosen. See Motor Tests and Autotune Procedure on
page 371 for information about each of the tests.

15. Click Start.
16. Click Accept Test Results.
17. Click OK.

Fan/Pump Volts/Hertz Method

1. Configure the General category and Motor category as shown in General and Motor
Categories on page 196.

2. Select the Frequency Control category.
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3. From the Frequency Control Method pull-down menu, select Fan/Pump Volts/Hertz.

Axis Properties - Axis_2

P ==X

Categories:

- General
=~ Mator

- Model

- Analyzer
- Scaling
- Hookup Tests
- Polarity
- Planner
- Actions
- Exceptions
- Drive Parameters
- Parameter List
- Status
- Faults & Alarms
- Tag

Axis State:

Manual Tune...

Frequency Control
Frequency Control Method: Fan/Pump Volts/Herz '] I
Maximum Voltage: 0.0 Vaolts (RMS)
Maximum Frequency: 130.0 Herz
0.0
30.0
0.0
Run Boost 0.0 Volts (RMS)
Limits
Velocity Limit Positive: 00 Position Units/s
Velocity Limit Negative: 00 Position Units/s
Safety State:
ok ) [camen ] [ oy

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.

Axis Properties - Axis_2

Categories:

- General
= Mator
- Model
Analyzer
- Scaling
Hookup Tests
- Polarity
Planner
- Frequency Cantral
Actions
- Exceptions
Drive Parameters
Status
- Faults & Alarms
Tag

Axis State:

Manual Tune...

—
Moiion Axis Parameiers
Parameter Group: Frequency Control d I
Name ~ | Value Unit
BreakFrequency 30.0|Hz
Break\Voltage 0.0{Volts (RMS)
CurrentVectorLimit 200.0|% Motor Rated
FluxUpControl Automatic Dela
FluxUpTime 0.0|s
FrequencyControlMethod Fan/Pump Volts/Hertz
MaximumPFrequency 130.0|Hz
MaximumVoltage 0.0 |{Valts (RMS)
RunBoost 0.0 |Vaolts (RMS)
SkipSpeed1 0.0|Position Units/s
SkipSpeed2 0.0|Position Units/s
SkipSpeedBand 0.0|Position Units/s
StartBoost 0.0|Volts (RMS)
WelocityDroop 0.0|(Position Units/s)/% Rated
VelocityLimitMegative 0.0|Position Units/s
VelocityLimitPositive 0.0|Position Units/s
WelocityLockTolerance 0.0|Position Units/s
Safety State:
=

From the Parameter Group pull-down 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 F, beginning on page 357, for information
and configuration examples regarding all of these topics.

9. Click OK.
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Configure IPM Motor Closed- rollow these steps to configure interior permanent-magnet (IPM) motor closed-loop axis

loop Control Axis Properties Properties S , ,
1. In the Controller Organizer, right-click an axis and choose Properties.

2. Select the General category.
The General and Associated Module dialog box appears.

Axis Properties - Axis_4 Iﬁ
Categories:
General
I = Mator
Model Axis Configuration lPoswtion Loop - |
- Analyzer .
Wbtos Eaadbaci Feedback Configuration: lMutor Feedback V]
- Scaling Application Type lConstam.Speed i |
Hookup Tests =
. Polarity Loop Response: lMedlum V]
Autotune Vertical Load Contol: [ Disabled -]
=-Load
Backlash .
- Compliance Assigned Group
Friction Motion Group: lUM?Mution - | D New Group
- Observer .
Position Loop Update Period: 20 D
- Velocity Loop
Acceleration Loop Assodiated Module
- Torque/Current Loop
Pl Moduls: (um_sss -]
-~ Homing Module Type: 2198-S086-ERS4
Actions
- Exceptions Power Structure: 2198-S086-ERS4
Drive Parameters A Mombor |] = |
- Parameter List
Status
- Faults & Alarms
Tag
Axis State: Safety State:
o] [ome ] [ omy

3. From the General pull-down menus, change configuration settings as needed for your
application.

IMPORTANT  Frequency Control is not supported for interior permanent
magnet (IPM) motors.

4. From the Associated Module>Module pull-down menu, choose your Kinetix 5700 drive.
The drive catalog number populates the Module Type and Power Structure fields.
Click Apply.

Select the Motor category.
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The Motor Device Specification dialog box appears.

Axis Properties - Axis_4

===)

Categories:
- General Motor Device Specification
=]
Madel Data Source: Catalog Number ']
.- Analyzer
Motar Feedback Catalog Number. VPC-B2154D-Sx2FS Change Catalog
Scaling Motar Type:
ype: TEnn = =
-Hookup Tests Rotary Interior Permanent Magnet -
Polarity Units Rev -
Autotune
[=-Load Nameplate / Datasheet - Phase to Phase parameters
i Backlash
.- Compliance Rated Power: 150 kw Pale Count: 10
& Fricion Rated Voltage: 430.0 Volts (RMS)
i Observer
- Position Loop Rated Speed 3000.0 RPM Max Speed: 5000.0 RPM
~¥elociy Loop Rated Current 2901 Amps (RMS) Peak Current 8489 Amps (RMS)
Acceleration Loop
- Torque/Current Loop Rated Torque: 48.0 N-m Motor Overload Limit 1000 % Rated
- Planner
Homing Extended Speed
- Actions
-Exceptions || Extended Speed Permissive
Drive Parameters Bus Overvoltage Speed 4293.6357 RPM
- Parameter List
- Status Max Extended Speed: 5000.0 RPM
Faults & Alarms
-~ Tag DANGER: Operation at speeds exceeding the Bus Overvoltage
£ ! . Speedrequires use of an auxiliary device to protect the DC bus
system for an overvoltage condition
Axis State: Safety State:
[ 0K ] [ Cancel ] Apply

Manual Tune

7. From the Data Source pull-down menu, choose Catalog Number.

IMPORTANT

Motor NV is not a supported data source in the Logix Designer

application for axes configured as interior permanent-magnet
(IPM) motor closed-loop. In addition, third-party IPM motors are

not supported.

8. Click Change Catalog.
The Change Catalog Number dialog box appears.
=)

Change Catalog Number

Catalog Number
VPC-B2154D-502FS

VPC-B2154D-002F S = P
VPC-B2154D-ocdFS
VPCE D Secrs

VPC-B2154D-SxidFS =
VPC-B2155D-(o2FS

VPC-B2155D-CocdFS i

Filters
Vaoltage Family Feedback Type
[<all> ~| [vrcB ~| [<al -

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.

1. Click Apply.

Motor data specific to your motor appears in the Nameplate and Datasheet - Phase to

Phase parameters field.

12. For Extended Speed operation, check Extended Speed permissive in the Extended

Speed field. See Phase Loss Detection on page 385, for more information.
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13. Select the Scaling category and edit the default values as appropriate for your
application.

Axis Properties - Axis_4

=

Categaries:

General
I =~ Motor
i Model
.- Analyzer
-~ Motor Feedback
~Hookup Tests
- Polarity
Autotune

Compliance
Friction
i Observer
Position Loop
- Velocity Loop
Acceleration Loop
Torque/Current Loop
- Planner
Homing
Actions
- Exceptions
Drive Parameters
- Parameter List
- Status
Faults & Alarms
-~Tag

Axis State:

| Manual Tune...

Scaling to Convert Motion from Controller Units to User Defined Units

Transmission
IC 1 1
Actuator
<none> -
10 Millimeter/Rev o
10 Millimeter -
Scaling
Units: Position Units
Scaling: 10 Position Units per 10 Motor Rev -
Travel
1000.0
10 o : er 1.0

|| Soft Travel Limits
1 0.0

0.0

Safety State:

[ 0K ] [ Cancel Apply

14. Click Apply, if you make changes.
15. Select the Load category and edit the default values as appropriate for your application.

Axis Properties - Axis_4

'SR =

Categaries:

General
I =~ Motor
i Model
.- Analyzer
-~ Motor Feedback
Scaling
~Hookup Tests
- Polarity
Autotune
Backlash
Compliance
Friction
i Observer
Position Loop
- Velocity Loop
Acceleration Loop
Torque/Current Loop
- Planner
Homing
Actions
- Exceptions
Drive Parameters
- Parameter List
- Status
Faults & Alarms
-~Tag

Axis State:

J Manual Tune

Characteristics of Motor Load

Load Inertia/Mass I

Load Coupling:

Use Load Ratio

Load Ratio 0.0 Load Inertia/Motor Inertia
Motor Inertia, 00138 Kg-m"2
0.0138

Inertia/Mass Compensation

System Inertia: 0.15027143 % Rated/(Rev/s"2)

System Acceleration: 665.46246 Rev/s™2 @100 % Rated
Active Load Compensation

Torque Offset o0 % Rated

Safety Stats:

Lok ]|

Cancel Apply

16. Click Apply, if you make changes.
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17. Select the Actions category.
Axis Properties - Axis_4 ) 3 p——— ﬁ

Categories:
-.General Actions to Take Upon Cenditions
I [=-Motor I

* Model Standord Action=

- Analyzer Disable (MSF) Stopping Action: Current Decel & Disable v
Motor Feedback
- Scaling Connection Loss Stopping Action. Current Decel & Disable hA

- Hookup Tests
Polarity
Autotune

EJ-Load

&-Backlash

Motor Overload Action:

Inverter Overload Action:

Safety Actions

Paosition Loop
- Velocity Loop
- Acceleration Loop Safe Torque Off Action Source: Connected Drive
Torque/Current Loop
Planner

Safe Torque Off Action Current Decel & Disable

Safe Stopping Action: Current Decel

A
gl =
S |8
= B
Tl
v || v
4 (/4[4 4 4|4

Homing Safe Stopping Action Source! Connected Drive
.
- Exceptions
Drive Parameters
Parameter List
Status
- Faults & Alarms
- Tag

Axis State: Safety State:

L -

From this dialog box, you can program actions and change the action for exceptions

(faults). Refer to Logix 5000 Controller and Drive Module Behavior on page 235 for more
information.

18. Select the Parameter List category.

o

Axis Properties - Axis_4 ﬂ
Categories:
General Motion Axis Parameters
| | eVt |
-Model Parameter Group All 7 Associated Page
= Analyzer
- Motor Feedback
Scaling Name | Value Unit -
Hookup Tests AccelerationFeedforwardGain 00[% El
Eolarty A imit 3894 5955 | Position Units/s2 I~
FgAUoliine ActuatorDiameter 1.0
[—j--L?ad ActuatorDiameterUnit Millimete
E:fﬂkﬁz:ce Actuatorlead 10
H ActuatorleadUnit Millimeter/Rev
- Friction
L. Observer ActuatorType <none>
- Position Loop AdaptiveTuningCi Disabled
Velocity Loop AverageVelocityTimebase 0255
Acceleration Loop p Window 0.0 |Position Units
Torque/Current Loop BacklashReversalOffset 0.0 Position Units
- Planner BrakeSlipTolerance 0.0|Position Units
- Homing BrakeTestTorque 0.0|% Motor Rated
Actions CoastingTimeLimit 0.0|s
Exceptions CommandUpdateDelayOffset 0lus
Drive Parameters CommutationOffset 0.0|Degrees
g CommutationPolarity Normal
- Status ConnectionLossStoppingAction Current Decel & Disable
Faults & Alarms ConversionConstant 1000000.0 |Mation Counts/Position Units
Tag __| CurentVectorLimit 29262323 % Motor Rated 5
Axis State: Safety State:
[ =

From this dialog box you can set brake engage and release delay times for servo
motors. For recommended motor brake delay times, refer to the Kinetix Rotary Motion
Specifications Technical Data, publication

KNX-TDOO1.

19. Click OK.
20. Repeat step 1through step 19 for each servo motor axis.
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Conflgure SPM Motor Follow these steps to configure surface permanent-magnet (SPM) motor closed-loop axis
: roperties.
Closed-loop Control Axis prop S , ,
. 1. In the Controller Organizer, right-click an axis and choose Properties.
Properties
2. Select the General category.
The General and Associated Module dialog box appears.
Axis Properties - Axis 2 ) - Ié‘
Categories:
General
I = Mator
Model Axis Configuration lPoswtion Loop - |
M;i;ﬂ;::;t;ack Feedback Configuration: lMutorFeedback V]
- Scaling Application Type lBaswc v|
Hookup Tests =
. Polarity Loop Response: lMedlum V]
Autotune Vertical Load Contol [Disabled -
=-Load
Backlash .
- Compliance Assigned Group
Friction M G - UM_Moti - \ew Group
e otion Group. l |_Motion | D New uf
Positon Loop Update Period: 20 -
- Velocity Loop
Acceleration Loop Assodated Module
- Torque/Current Loop
Pl Moduls: (um_Doos -]
- Homing Module Type: 2198-D006-ERS4
Actions
- Exceptions Power Structure: 2193-DO06-ERS4
Drive Parameters A Mombor |] v|
- Parameter List
Status
- Faults & Alarms
Tag
Axis State: Safety State:
e

3. From the General pull-down 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 pull-down menu, choose your Kinetix 5700 drive.
The drive catalog number populates the Module Type and Power Structure fields.
Click Apply.

Select the Motor category.
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The Motor Device Specification dialog box appears.

Axis Properties - Axis_2

=

Categories:

General
Elvoior
Model
- Analyzer

- Scaling
Hookup Tests
- Polarity
Autotune
=-Load
Backlash

Friction
- Observer
Position Loop
- Velocity Loop

Planner
- Homing
Actions
- Exceptions

- Parameter List
Status

- Faults & Alarms
Tag

Motor Feedback

- Compliance

Acceleration Loop
- Torque/Current Loop

Drive Parameters

Motor Device Specification

Data Source: Catalog Number

™

Catalog Number, VPL-B1306F-C

Motor Type:

Units Rev

Rated Power. 295
Rated Voltage: 480.0
Rated Speed: 4250.0
Rated Current: 1045

Rated Torque: 1338

|
Axis State:

Manual Tune...

Safety State:

Rotary Permanent Magnet

Nameplate / Datasheet - Phase to Phase parameters

kW

Volts (RMS)
RPM

Amps (RMS)
N-m

Change Catalog

Pole Count: 8
Max Speed: 4250.0
Peak Current: 3948
Motor Cverload Limit: 100.0
OK ] [ Cancel

l

RPM
Amps (RMS)
% Rated

From the Data Source pull-down menu, choose Catalog Number.

8. Click Change Catalog.
The Change Catalog Number dialog box appears.

r

Change Catalog Number

Catalog Number:
VPL-B1306F-C

0

VPL-B1304M-P
VPL-B1306C-C
VPL-B1306C-P
VPL-B1306C-Q

VPL-B1306F-P
VPL-B1306F-Q
VPL-B1651C-C
VPL-B1651C-P
VPL-B1651C-Q

viml peeciE &

VPL-B1306F-C

Cancel

Help

Filters
Voltage Family Feedback Type
[<all> ~| [vpLB v| [sa= -

e

b

9. Select the motor catalog number appropriate for your application.
To verify the motor catalog number, refer to the motor name plate.

10.
1. Click Apply.

Click OK to close the Change Catalog Number dialog box.

Motor data specific to your motor appears in the Nameplate and 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

Categories:
- General Scaling to Convert Motion from Controller Units to User Defined Units
I (=) Motor I
Lo Analyzer
Motor Feedback
iafio |.C 1 1
Hookup Tests
Polarity
- Autotune <none> At
i L‘;’agack‘ash e 10 Milimeter/Rev

Transmission

Actuator

.. Compliance Jigrmet 1.0

+-Friction
“..Observer Scaling

- Position Loop Units: Pasition Units

Velacity Loop

- Acceleration Loop Scaling: 10 Position Units per 10 Motor Rev -

- Torque/Current Loop Travel
Planner

- Actions
Exceptions ! iidly
- Drive Parameters s 10
- Parameter List
Status [] =oft Travel Limits
- Faults & Alarms [
Tag

Millimeter -

0.0

00

Axis State: Safety State:

| oot | o] Lt [

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 ﬁ

Categories:
General Characteristics of Motor Load

I =~ Motor I
i Model Load Inertia/Mass

- Analyzer Load Coupling:
- Motor Feedback

- Scaling Use Load Ratio
Ezgﬁ; s Load Ratio 0o Load Inertia/Motor Inertia
- Autotune Motor Inertia 0.0138 Kg-m™2
=
i 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 Torque Offset oo % Rated

0.0138

System Inertia: 0.15027143 % Rated/(Rev/s"2)

- Drive Parameters
Parameter List

- Status

- Faults & Alarms
Tag

Axis State: Safety State:

15. Click Apply, if you make changes.
16. Select the Actions category.
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The Actions to Take Upon Conditions dialog box appears.

Axis Properties - Axis_4 ﬂ
- e
Categories:
- General Actions to Take Upon Conditions
I =J-Motor . I
o s
Analyzer Disable (MSF) Stopping Action:
- Mator Feedback
Scaling Connection Loss Stopping Action:
- Hookup Tests
Polarity
- Autotune
& Load Molor Overlaad Acion
- Backlash
Compliance Inverter Overload Action:
- Friction .
Observer SEMELy At
mirostionloop Safe Torque Off Action:
Velocity Loop
- Acceleration Loop Safe Torque Off Action Source;
Torque/Current Loop
 Planner Safe Sopping Acton
Homing Safe Stopping Action Source:
;
Exceptions
Drive Parameters
Parameter List
Status
Faults & Alarms
Tag
Axis State Safety State:
{ Commmiron] o] Cam) [
- = |

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 235 for more information.

17. Select the Exceptions category.
The Action to Take Upon Exception Condition dialog box appears.

Q) Auxis Properties - Axis

Categories:
» | Action to Take Upon Exception Condition

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 e o DANGER: Modfiing Exception
Bus R Overtemp Factory Limit |Disable L] |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 addtional

..... 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 P, Feedback | Count Error Disable |5l

..... 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 235 for more information.

In the Logix Designer application, version 32 and later, Disable replaced
StopDrive as the default Action.
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18. Select the Parameter List category.
The Motion Axis Parameters dialog ng appears.

Axis Properties - Axis_4 @
Categories
General Motion Axis Parameters
I =J~Motor I
Model Parameter Group: All n Associated Page
Analyzer
Moator Feedback
Scaling Mame | Value Unit -
Hookup Tests AccelerationFeedforwardGain 0.0[% =
Folanty AccelerationLimit 3894.5955 | Position Units/s'2
FEAMICRInG, ActuatorDiameter 1.0
&-Load ActuatorDiameterUnit Millimete
" CB::::;::CE ActuatorLead 1.0
ActuatoreadUnit Millimeter/Re
- Friction
Observer ActuatorType <nonex
-~ Position Loop AdaptiveTuningConfiguration Disabled
Velocity Loop AverageVelocityTimebase 025(s
- Acceleration Loop BacklashCompensationWindow 0.0 |Position Units
Torque/Current Loop BacklashReversalOffset 0.0 |Position Units
- Planner BrakeSlipTolerance 0.0 |Position Units
Homing BrakeTestTorque 0.0 % Motor Rated
- Actions CoastingTimeLimit 0.0s
Exceptions CommandUpdateDelayOffset 0|us
- Drive Parameters CommutationOffset 0.0|Degrees
CommutationPolarity Normal
- Status ConnectionLossStoppingAction Current Decel & Disable
Faults & Alarms ConversionConstant 1000000.0|Motion Counts/Pasition Units
~Tag || CurrentVectorLimit 292.62323 % Motor Rated 5
Axis State Safety State:
Lo ] [camer ] [ oy
L =

From this dialog box you can set brake engage and release delay times for servo
motors. For recommended motor brake delay times, refer to the Kinetix Rotary Motion
Specifications Technical Data, publication

KNX-TDOO1.

19. Click OK.
20. Repeat step 1through step 19 for each servo motor axis.

Configure Induction-motor  Follow these steps to configure induction-motor closed-loop control axis properties.
Closed-loop Control Axis 1. Inthe Controller Organizer, right-click an axis and choose Properties.

Properties

2. Select the General category.
The General and Associated Module dialog box appears.

Axis Properties - Axis_2

- =

Categories:
General I
= Mator
I - Model Axis Configuration lPoswtion Loop v]
Analyzer —
T dba Feedback Configuration lMcmrFeedback v]
Scaling Application Type lBaswc V]
- Hookup Tests =
Polarity Loop Response: lMedlum v]
- Autotune Vertical Load Contol [Disabled -
-Load
- Backlash .
Compliance Assigned Group
- Friction Motion Group: lUM_Mction v] E} New Group
Observer .
.- Position Laop Update Period: 20 E}
Velocity Loop
- Acceleration Loop Assodated Module
Torque/Current Loop
b pi Module: [um_poos -
Homing Module Type: 2198-D006-ERS4
- Actions
Exceptions Power Structure: 2198-D006-ERS4
--- Drive Parameters et imiTaers l] v]
Parameter List
- Status
Faults & Alarms
- Tag
Axis State: Safety State:

Manual Tune...

0K ] [ Cancel Apply

210

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024


http://literature.rockwellautomation.com/idc/groups/literature/documents/td/knx-td001_-en-p.pdf

Chapter 6

Configure and Start the Kinetix 5700 Drive System

3. From the General pull-down menus, change configuration settings as needed for your

application.
4. From the Associated Module>Module pull-down menu, choose your Kinetix 5700 drive.

The drive catalog number populates the Module Type and Power Structure fields.

Click Apply.

Select the Motor category.
The Motor Device Specification dialog box appears.

Axis Properties - Axis_2 I&J
Categories:
General Motor Device Specification
Model Data Source: |Namep|ate Datasheet - ‘
- Analyzer
Scaling <none= Change Catalog
- Hookup Tests Motor Type:
Polarity |Rotary|ﬂduchun - ‘
- Planner Units Rev -
Frequency Control
- Actions Nameplate / Datasheet - Phase to Phase parameters
Exceptions
. Drive Parameters Rated Power, 0.0 KW Pole Count 4
;tartameler List Rated Voltage: 00 Volts (RMS) Rated Frequency: 60.0 Hertz
- Status
Faults & Alarms Rated Speed: 0.0 RPM Max Speed: 0.0 RPM
1ag Rated Current 00 Amps (RMS) Peak Current: 0o Amps (RMS)
Motor Cverload Limit: 100.0 % Rated
Axis State: Safety State:
Manual Tune... [ OK ] ‘ Cancel l Help

7. From the Data Source pull-down menu, choose Nameplate Datasheet.

This is the default setting. If you have a Kinetix HPK asynchronous rotary motor, refer to
page 207 to see how to populate the Nameplate Datasheet parameters by selecting the
motor catalog number.

IMPORTANT

When you configure Kinetix HPK motor parameters by selecting
the motor catalog number, you must also configure the Polarity
category. This requirement applies to only Kinetix HPK
asynchronous motors. See Knowledgebase Technote: Kinetix HPK
mator polarity setting with Kinetix 5700 drives for more

information.

IMPORTANT

Motor NV is not a supported data source in the 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

Categories:

- General
= Mator
- Model
- Analyzer
- Motor Feedback
- Scaling
-~ Hookup Tests
- Autotune
B-Load
- Backlash
- Compliance
- Friction
- Observer
- Position Loop
- Velocity Loop
- Acceleration Loop
- Torque/Current Loop

Motor. and Fi

Mation Polarity:

dback Polarity

@ Normal

lnverted

(MotorPo\arity

(7 MNormal

@ Invened)

Feedback 1 Polarity:

@) Normal

“lnverted

DANGER: Madifying polarity setting may cause unexpected motion.
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c. Click Apply and return to the Motor category.
From the Motor Type pull-down menu, choose Rotary Induction.

From the motor nameplate or datasheet, enter the phase-to-phase values for your

motor.

See Motor Category on page 369 for a motor performance datasheet example. Also see
Motor Nameplate Datasheet Entry for Custom Motor Applications, publication 2198-

AT002.
10. Click Apply.
1. Select the Motor Feedback category.
The Motor Feedback Device Specification dialog box appears.

Axis Properties - Axis 2
Categories:
.. General Motor Feedback Device Specification
=-Motor
I = [ Device Function: Motor Mounted Feedback
- Analyzer Feedback Channel Feedback 1
= Motor Feedback]
- Scaling Type: Mot Specified ~
---Hool-c.up Tests Units
---io\anty Digital AgB
- Autotune Digital AgB with LVW
&-Load Sine/Cosine
~~Backlash SineCosine with VW
- Compliance Hiperface
- Friction EnDat Sine/Cosine
- Observer EnDat Digital
- Position Loop

12. From the Type pull-down menu, choose the feedback type appropriate for your

application.

See Configure Feedback Properties on page 216 for feedback configuration examples.

13. Click Apply.

14. Select the Scaling category and edit the default values as appropriate for your

application.

Axis Properties - Axis_4

Categories

General
= Mator
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

Load Type:

Parameters...

Transmission

Actuator
<none> -
10 Millimeter/Rev
1.0 Millimeter v
Scaling
Units

Position Units

Scaling: 10 Position Units per 10 Mator Rev

Travel
1000.0
10 10
I:‘Soﬂ Travel Limits

0o

Axis State

Manual Tune

00

Safety State:

0K l { Cancel

Apply
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15. Click Apply, if you make changes.
16. Select the Actions category.
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The Actions to Take Upon Conditions dialog box appears.

Axis Properties - Axis_4

i

Categories

General
= Mator
Model
Analyzer
Motor Feedback
Scaling
Hookup Tests
Polarity
Autotune
[=Load
Backlash
Compliance
Friction
Observer
Position Loop
Velocity Loop
Acceleration Loop
Torque/Current Loop
Planner
Homing

Actions to Take Upon Conditions
Standard Actions
Disable (MSF) Stopping Action:

Connection Loss Stopping Action:

Mator Overload Action:

Inverter Overload Action:
Safety Actions

Safe Torque Off Action

Safe Torque Off Action Source:

Safe Stopping Action:

Safe Stopping Action Source:

Current Decel & Disable

Current Decel & Disable

Current Decel & Disable
Connected Drive
Current Decel

Connected Drive

o lfa
5 (58
oo
s (5
oo
v (| v
LRI RIENIR] 44 44

Exceptions

Drive Parameters
Parameter List
Status

Faults & Alarms
Tag

Axis State

" Manual Tune

Safety State

Parameters...

(=]

K

| |

Cancel

I Apply

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 235 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

Exception Condition Action
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]
Bus Power Sharing Disable |ae]
Bus Ri Overtemp Factory Limit | Disable |ae]
Bus Undervoltage Factory Limit Dizable |ae]
Bus Undervoltage User Limit Disable |ae]
icti C ion Startup Failure Disable |ae]
... Observer Converter AC Power Loss Disable ||
..... Position Loop Enable Input Deactivated Disable ||
..... Velocity Loop Excessive Position Error Disable ||
..... Acceleration Loop Excessive Velocity Error Disable ||
..... 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 P, Feedback | Count Error Disable |5l
..... Parameter List Feedback Signal Loss Factory Limit Disable ||
..... Status v Feedback Signal Loss User Limit Dizable s

v

Parameters...

|DANGER: Modifying Exception

\\, IAction settings may require

~ programmatically stopping or
disabling the axis to protect
personnel, machine, and property.

|Refer to user manual for additional
information.

‘From this dialog box you can change the action for exceptions (faults). Refer to Logix

5000 Controller and Drive Module Behavior on page 235 for more information.
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StopDrive as the default Action.

18. Select the Parameter List category.
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The Motion Axis Parameters dialog box appears.

IS ~ -~ - - T — T - -
Axis Properties - Axis_4 w
Categories:
... General Motion Axis Parameters
= Mator
- Model Parameter Group: Torque/Current Loop hd
Analyzer
- Motor Feedback
Scaling
---Hook.up Tests Name «|Value Unit
___i;‘:{:lt:e CurrentVectorLimit 29262323 |% Motor Rated
& Load OwertorgueLimit 200.0 {% Motor Rated
- BaeKkISEh OvertorqueLimitTime 0.0|s
Compliance TorquelimitNegative -292. 62323 |% Motor Rated
. Friction TorqueLimitPositive 292 62323 |% Motor Rated
Observer TorqueLoopBandwidth 1000.0|Hz
... Position Loop TorgueRateLimit 1000000.0|% Motor Rated/s
Velacity Loop TarqueThreshold 263.3609 % Motor Rated
- Acceleration Loop UndertorqueLimit 10.0|% Motor Rated
Torque/Current Loop UndertorqueLimitTime 0.0|s
- Planner
Haming
- Actions
Exceptions
- Drive Parameters
- Status
Faults & Alarms
- Tag
Axis State: Safety State:
| o] o] [ oo

19. From the Parameter Group pull-down menu, choose Torque/Current Loop.
20. Set the FluxUp attributes appropriate for your application.

See the corresponding section in Appendix F, beginning on page 357, 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 &J

-

Categories:

.. General Characteristics of Motor Load
I =~ Mator I

. Model Load Inertia/Mass
- Maotor Feedback
- Scaling
- Hookup Tests
- Polarity
- Autotune
S8 L oad|
- Backlash
- Compliance
- Friction
- Observer
- Position Loop
- Velocity Loop
- Acceleration Loop
- Torque/Current Loop
- Planner
- Homing
- Actions
- Exceptions
- Drive Parameters
- Parameter List
- Status
- Faults & Alarms

Load Coupling:
Use Load Ratio
Load Ratio 0.0
0.0138

Load Inertia/Motor Inertia
Mator Inertia: Kg-m"~2

0.0138

Inertia/Mass Compensation

System Inertia: 015027143

% Rated/(Rev/s"2)

System Acceleration: 665.46246 Rev/s"2 @100 % Rated

Active Load Compensation

Torgue Offset: 0.0 % Rated

23. Click Apply, if you make changes.
24. Click OK.
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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.

Axis Properties - Axis_2 [i_:ﬁJ
Categories:
. General Analyze Motor to Det ine Motor Model
= Mator I
- Model Dynamic Motor Test | Static Motor Test| Calculate Model
- Scaling Start Stop
- Hookup Tests
- Polarity
- Planner
- Frequency Control
- Actions
- Exceptions
- Drive Parameters
- Parameter List
- Status
Model Parameters: Current Test Results
- Faults & Alarms
- Tag Motor Stator Resistance: 0.0 Ohms Chms
Motor Stator Leakage Reactance: 0.0 Ohms Chms
Motor Rotor Leakage Reactance: 0.0 Ohms Chms
Motor Flux Current: 0.0 Amps Amps
Rated Slip Speed: 1800.0 RPM RPM
Accept Test Results -
Axis State: Safety State:
Manual Tune... [ OK ] [ Cancel I Apply

IMPORTANT  The Dynamic motor test cannot be run without a non-zero motor
inertia.

27. Click the tab corresponding to the Motor Test you want to run.

See Motor Tests and Autotune Procedure on page 371 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 Feedback
Properties

This section provides more configuration detail for module properties and axis properties

when incremental feedback types are used in your application.

Configure Module Properties

Configure the module properties of your Kinetix 5700 servo drive depending on how you intend

to use the feedback connectors.

1. Right-click a drive in the Controller Organizer to configure and choose Properties.

The Module Properties dialog box appears.

:

i Connection
i Safety
- Time Sync
i Module Info
- Internet Protocol
- Port Configuration
- Network
[=-Mation
- Associated Axes
i Power
- Digital Input
- Motion Diagnostics

General
Type:
Vendor: Rockwell Automation/Allen-Bradley
Parent: Local
Name: UM_D006
Description: I

Module Definition

(Revision:

9.001 )

Electronic Keying:
Power Structure:
Safety Application:
Connection:
Motion Safety 1:
Motion Safety 2:

Compatible Module
2198-D00G-ERS4
Networked

Motion and Safety

Single Feedback Monitoring
Single Feedback Monitoring

2198-D006-ERS4 Kinetix 5700, 2x2.5A, Dual-Axis Inverter, Advanced Safety (Eth...

Module Definition

Revision:
Electronic Keying:

Power Structure:

001 5

2

[Compatlble Module

lZlQSﬁDDDEVERS‘l

Vl

[] verify Power Rating on Connection

Safety Application:

Networked

Connection:

Motion and Safety

Motion Safety 1:

Single Feedback Monitoring

Motion Safety 2:

Single Feedback Monitoring

EAERERE]

I 0K

] l Cancel ‘ I Help

2. Under Module Definition click Change.

The Module Definition dialog box appears.

Depending on the Module Definition revision selection, alternate feedback types can be
selected. However, 2198-xxxx-ERS4 drives only appear in firmware revision 9.001 or

later.

3. Click the Assaciated Axes category.

216

- General

- Connection

- Safaty

- Time Sync

- Maodule Info

- Intemet Protocol
- Port Configuration
- Network

[=-Motion

Associated Axes
Power

Digital Input
Motion Diagnostics

[=)-Mation Safety 1

Associated Axes

Axis 1:
Motor Feedback Device:

Load Feedback Device:

Axis 2 (Auxiliary

Master Feedback Device:

{MS—Z '] B New Axis...
[DSL Feedback 1 Port -

{Unwersﬁ\ Feedback 1 Port v]

[<none> - M]
[<nane> -

4. Configure each axis for Motor feedback, Load feedback, and Master feedback devices
appropriate for your application.

See Continue Inverter Configuration on page 185 for more information on configuring
module properties for dual-axis and single-axis inverters.

IMPORTANT

The Logix Designer application prevents making feedback port
assignments with incompatible feedback types. For example, you
cannot assign the same port for multiple devices. The same port
cannot be used for Mator Feedback Device, Load Feedback
Device, and Master Feedback Device.
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Table 123 - Motor Feedback Compatibility

Motor Feedback Device
Option

Feedback Type

Description

Feedback
Connector

Universal Feedback 1 Port

- Digital AqB
« Digital AqB with UYW
« Sine/Cosine
« Sine/Cosine with UYW

Incremental

Applies to Kinetix MPL (-H) rotary motors, Kinetix MMA (-L2) Kinetix MPAS
(direct-drive) linear actuators, Kinetix LDAT (-xBx) linear thrusters, and Kinetix
LDC linear motors wired to the 2198-K57CK-D15M universal connector kit.

+ EnDat Sine/Cosine
EnDat Digital

DSL Feedback 1 Port

Hiperface

High-resolution,
absolute, single-turn
and multi-turn

Hiperface DSL

Applies to Kinetix RDB, Kinetix MMA (-53/-54, -M3/-M4) and VPC-Bxxxxx-Y
motors wired to the 2198-K57CK-D15M universal connector kit.

Applies to Kinetix MPL, MPM, MPF, MPS (-M/S or -V/E), and VPC-Bxxxxx-S and
VPC-B3004x-M rotary motors; Kinetix MPAS (ballscrew), MPAR, MPAI, linear
actuators; Kinetix HPK rotary motors and Kinetix MMA (-S1/-S2, -M1/-M2);
and Kinetix LDAT (-xDx) linear thrusters wired to the 2198-K57CK-D15M
universal connector kit.

15-pin universal
feedback (UFB)

Applies to Kinetix MPL, MPM, MPF, MPS (-M/S or -V/E) and VPC-Bxxxxx-Q
rotary motors; Kinetix MPAS (ballscrew), MPAR, MPAI linear actuators; Kinetix
HPK rotary motors and Kinetix MMA (-S1/-52, -M1/-M2); Kinetix LDAT (-xDx)
linear thrusters wired to the 2198-H2DCK converter kit.

Applies to Kinetix VPL, VPF, VPH, VPS and VPC-Bxxxxx-Q rotary motors and
Kinetix VPAR electric cylinders wired to the 2198-KITCON-DSL connector kit.

2-pin motor
feedback (MF)

IMPORTANT  Unprogrammed Smart feedback devices (Hiperface Sin/Cos,
Hiperface DSL, EnDat Digital, and EnDat Sin/Cos) 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 options.

This example shows acceptable feedback port assignments.

General Associated Axes
Connection
Safety .
Time Sync Axis 1: ‘Axis_z = ‘ u New Axis...
Madule Info
Internet Pratocal Mator Feedback Device: {DSL Feedback 1 Port =i ‘
Port Configuration
Network Load Feedback Device: ‘Unwersa\ Feedback 1 Port = ‘
=J-Motion
Associated Axes
Power Axis 2 (Auxiliary ‘<none> I ‘ New Axis...
Digital Input
Motion Diagnostics Master Feedback Device: {<none> A ‘
- Motion Safety 1

5. Click OK.

Configure Axis Properties

In this section you configure the axis properties of your Kinetix 5700 servo drive for the type of
feedback you intend use in your application.

Table 124 defines valid feedback assignments for each feedback type.
Table 124 - Valid Feedback Assignments

Feedback Type Permamr:;:\ilagnet Induction Motors Feedback Only
Hiperface DSL High-resolution

———|single-turnand

Hiperface multi-turn, absolute

Digital AqB

Digital AgB with UVW Motor feedback

Sine/Cosine Incremental Load feedback Master feedback
Sine/Cosine with

uvw

EnDat Sine/Cosine | High-resolution
— . |single-turnand

EnDat Digital multi-turn, absolute
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Digital AgB (TTL) Feedback

In this example, a motor feedback device is configured for Digital AqB 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
l =~ Mator
- Model
- Analyzer
= Motor Feedback
- Scaling
- Hookup Tests
- Polarity
- Autotune
=-Load
- Compliance
- Friction
- Observer
- Velocity Loop
- Acceleration Loop
- Torque/Current Loop

- Plannar

=X
Motor Feedback Device Specification

Device Function: Motor Mounted Feedback
Feedback Channel Feedback 1
Type: [Digital Aqs |
Units [Rev 'J
Digital AqB

Cycle Resolution: 1024 Feedback Cycles/Rev

Cycle Interpolation 4 Feedback Counts per Cycle

Effective Resolution 4096 Feedback Counts per Rev

Startup Method

Incremental -

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 AgB specification fields.
The only valid value for Cycle Interpolation is 4.

5. From the Startup Method pull-down menu, choose Incremental.

6. Click Apply.

When the Device Function is Load-Side Feedback or Master Feedback,

&) configuration is identical to Motor Mounted Feedback.

Digital AqB with UVYW (TTL with Hall) Feedback

In this example, a motor feedback device is configured for Digital AgB 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

Categories:

- General
l =~ Mator
- Model
- Analyzer
= Motor Feedback
- Scaling
- Hookup Tests
- Polarity
- Autotune
=-Load
- Compliance
- Friction
- Observer
- Velocity Loop
- Acceleration Loop

218

=x=)
Motor Feedback Device Specification

Device Function: Motor Mounted Feedback
Feedback Channel Feedback 1
Type: [Digital AqB with UVW |
Units [Rev 'J
Digital AqB with Uvw

Cycle Resolution: 1024 Feedback Cycles/Rev

Cycle Interpolation 4 Feedback Counts per Cycle

Effective Resolution 4096 Feedback Counts per Rev

Startup Method

Incremental -

3. Configure the device function and type.

In this example, Motor Feedback is the device function and Digital AqB with UVW is the
feedback type.

4. Enter values for the Digital AqB with UVW specification fields.
The only valid value for Cycle Interpolation is 4.
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5. From the Startup Method pull-down menu, choose Incremental.
6. From the Alignment pull-down menu, choose Not Aligned.

7. Click Apply.

Sine/Cosine Feedback

In this example, a motor feedback device is configured for Sine/Cosine 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.

Axis Properties - Axis 2

Categories:

- General
= Mator

- Model

- Analyzer
- Scaling
--Hookup Tests
- Paolarity
- Autotune
B-Load
- Compliance
- Friction
- Observer
- Velocity Loop
- Acceleration Loop
- Torque/Current Loop
- Planner
- Heming
- Actions
- Exceptions
- Drive Parameters
- Parameter List
- Status
- Faults & Alarms
.. Tag

Axis State:

Manual Tune...

Motor Feedback Device Specification

Device Function:
Feedback Channel
Type:
Units
Sine/ Cosine
Cycle Resolution:
Cycle Interpolation
Effective Resolution

Startup Method

Safety State:

Motor Mounted Feedback

Parameters..

Feedback 1

[SlnefCosme v]

[Rev v]

1024 Feedback Cycles/Rev
2048 Feedback Counts per Cycle
2097152 Feedback Counts per Rev

Incremental 7

[ OK ] [ 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 pull-down menu, choose Incremental.

Click Apply.

: When the Device Function is Load-Side Feedback or Master Feedback,
W/ 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 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.

Download the Program

Apply Power to the
Kinetix 5700 Drive System
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Axis Properties - Axis_2 lﬁ]
Categories:
.. General Motor Feedback Device Specification
o Device Function: Motar Mounted Feedback [re—
- Model evice Function: otor Mounted Feedbac R
- Analyzer Feedback Channel Feedback 1
= Motor Feedback]
- Scaling Type: [sine/CosinewihUvW |
- Hookup Tests Units
- Polarity IREV v‘
. Autotune Sine/ Cosine with Uvw
=-Load ! Cycle Resolution: 1024 Feedback Cycles/Rev
- Compliance
- Friction Cycle Interpolation 2043 Feedback Counts per Cycle
---Opserver 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 UYW is the
feedback type.

4, Enter values for the Sine/Cosine with UVW specification fields.
The only valid values for Cycle Interpolation are powers of 2 from & through 65536.
From the Startup Method pull-down menu, choose Incremental.
From the Alignment pull-down menu, choose Not Aligned.
Click OK.

After completing the Logix Designer application and saving the file you must download your
program to the Logix 5000 processor.

This procedure assumes that you have wired and configured your Kinetix 5700 system, your
Logix 5000 controller, and iTRAK power supply if present.

£\

IMPORTANT

SHOCK HAZARD: To avoid hazard of electrical shock, perform all mounting
and wiring of the Bulletin 2198 servo drives prior to applying power. Once
power is applied, connector terminals can have voltage present even when
not in use.

If multiple iTRAK power supplies are used on a track, they all need to
power up within 4 seconds of each other (or at least downstream
sections need to power up within 4 seconds of the bankmaster).
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Follow these steps to apply power to the Kinetix 5700 system.
1. Disconnect the load to the motor (does not apply to iTRAK PS).

disconnect the load to the motor. Make sure each motor is free of all

ATTENTION: To avoid personal injury or damage to equipment,
A linkages when initially applying power to the system.

2. Apply 24V DC control power.

The LCD display begins the startup sequence. Refer to Startup Sequence on page 161. 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 and iTRAK power supply NET status indicators are steady green.
b. DC-bus and iTRAK power supply MOD status indicators are flashing.
c. DC-bus power supply or regenerative bus supply axis-state is PRECHARGE.
d. iTRAK power supply axis-state is PRECHARGE.

If the DC-bus power supply, regenerative bus supply, or iTRAK power supply does not
reach the specified axis state and the two status indicators are not as specified, refer
to Kinetix 5700 Status Indicators on page 231.

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.

4. 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.

=, ltcan take as long as 1.8 seconds after input power is applied
' before the drive can accept motion commands (does not apply
to iTRAK power supply).

a. Verify that all NET and MOD status indicators are steady green.

b. Verify that the DC-bus power supply axis-state is RUNNING.

c. Verify that the regenerative bus-supply axis-state is RUNNING or STOPPED
depending on the Converter Startup Method used (see DC-bus Voltage Regulation on
page 37).

d. Verify that the iTRAK power supply axis-state is RUNNING.

If the DC-bus power supply, regenerative bus supply, or iTRAK power supply does not
reach the specified axis state, refer to Fault Code Overview on page 229.
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Understand Bus-sharing

Group Configuration

When configuring Module Properties>Power category for each Kinetix 5700 drive, you can
breakout drives from one or more servo systems into multiple bus-sharing (power) groups.

A drive that faults in Group 1does not affect the operation of Group 2, even though all of the
drives in Groups 1and 2 are in the same Motion group in the Logix Designer application. As
many as 25 bus-sharing groups are possible.

Figure 122 - Bus-sharing Group Configuration

||i | Module Properties: Local (2198-P208 3.001) X

General

- Connection
Time Sync

- Madule Info
Internet Protocol

--Port Configuration
Network

- Associated Axes
Power

- Digital Input
Meotion Diagnostics
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Power
Power Structure: 2198-P208 Advanced...
Kinetix 5700 Bus Power Supply, 694, 324-528 Volt
Bus Configuration: Shared AC/DC -
Bus Sharing [Groupz V|

Bus Regulaor Acton: R ——

p
Shunt Regulator Resistor Type: Group3

External Shunt:

Group4

Group5s

Groupt

Group?

Group8

Group?

Groupld
Groupil
Groupl2
Groupl3
Groupi4
Groupls
Groupls
Groupl?
Groupls
Groupld
Group2d
Group2i
Group22
Group23
Group24
Group2s

IMPORTANT  When used with an iTRAK system consisting of L16 motor modules, the
iTRAK power supply is not configured as part of a bus-sharing group in
the Logix Designer application. The gateway computer monitors bus
status and controls enabling and disabling the iTRAK power supply. See
iTRAK System with TriMax Bearings User Manual, publication
2198T-UM002.

When used with the iTRAK 5730 system, both primary and secondary
bus-sharing groups must be configured. See iTRAK 5730 System User
Manual, publication 2198T-UM0QS, for more information.

Bus-sharing Group Example

In Figure 123, twelve axes are needed to support the motion application. All twelve axes are
configured in the same Motion group in the 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.

connected to the same shared-bus connection system must be part of the

ATTENTION: To avoid damage to equipment all modules physically
A same Bus Sharing Group in the Logix Designer application.
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Figure 123 - Bus-sharing Group Example

CompactLogix Controller Programming Network Logix Designer

— Application

CompactLogix 5370 Controller

Logix Designer Application )
Kinetix 5700 Servo Drive System Module Properties>Power Category
Group 1
24V Input Power i
P d S— Controller Organizer Bus S.hannq Group
o i el Axis_01
| I ] | s 4 . Maotion Groups Axis 02
| [ ] P Axis_03
ey ey e | ey 4 s UM_Motion Axis_04
1585J-MBCBJM-x = (| @ Axis_01 ﬁi:ggg
Ethernet (shielded) Cable | | s <& Axis_02 Axis_07
o <& Axis_03
<& Axis_04
b hxis_05
a fxis_06
Three-phase Input Power @ Axis 07 Bus Sharing Group 2
B B L & Axi Axis_08
bjice 4 Axis_09
2198-Pxex 2@5_09 I
DC-bus (converter) Power Suppl ey Az 10 XIS
PP g8 DO0B-ERS3 AR Axis_12
Dual-axis Inverters oo
) G hxis 12
Kinetix 5700 Servo Drive System \_ Hngreged fae Y,
24 Input Power Group 2
3 T GRS

O e (=

oo || || oooa||  |[ooo

2198-D006-ERS3
Dual-axis Inverter

OOl = &=

Three-phase Input Power y—~

2198-P208 J u 2198-S086-ERS3 Single-axis Inverters

DC-bus (converter) Power Supply
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 124 - Group 1DC-bus Power Supply (converter) Configuration

N Mew Module

- General Power
i~ Connection
i Time Sync
i... Module Info Power Structure: 2193-P208 Advanced. ..
- Intemet Protocol Kinetix 5700 Bus Power Supply, 634, 195-264VAC, 324-528...
- Port Configuration
Network Voltage: 400-480 VAC R
- Bus Configuration: Shared AC/DC
Primary Bus Sharing Group: Groupl ~
Bus Regulator Action: Shunt Regulator -

Shunt Regulator Resistor Type: () External (@) Internal

External Shunt: <none

Status: Creating Cancal Help
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Figure 125 - Group 1Dual-axis Inverter Configuration
[N MNew Module

. General Power
‘- Connection
. Time Sync
‘- Module Info
- Intemet Protocol
‘... Port Corfiguration
i Network
- Motion
Associated Axes
Primary Bus Sharing Group:
Digital Input
i Diagnostics
‘... Cyclic Read/Write

Power Structure: 2198-D006-ERS4 Advanced...

Kinetix 5700 Dual Axis, 2,54, Networked Advanced Safety

Voltage: 400-480 VAC ~

Bus Configuration: Shared DC e

Group 1 L

Status: Creating

Cancel Help

Figure 126 - Group 2 DC-bus Power Supply (converter) Configuration

W New Module

;- General Power

Connection
Time Sync
Module Info Power Structure: 2198-P208 Advanced...
Intemet Protocol Kinetix 5700 Bus Power Supply, 69A, 195-264VAC, 324-528...
Port Configuration
Network Voltage: 400-430 VAC ~
Mation Bus Configuration: Shared AC/DC

Associated Axes

Primary Bus Sharing Group: Group2 ~

Digtal Input Bus Regulator Action: Shunt Regulator ~

Diagnostics

Shunt Regulator Resistor Type: () External (@) Internal
External Shunt: <none:
Status: Creating Cancel Help

Figure 127 - Group 2 Single-axis Inverter Configuration
B Hew Module

++ General Power
i+ Connection
i Time Sync
‘... Module Info Power Structure: 2198-5086-ERS4 Advanced...
i+ Intemet Protocol Kinetix 5700, 434, Networked Advanced Safety
Port Configuration
Network Voltage: 400-430 VAC ~
Mation Bus Configuration: Shared DC ~
Primary Bus Sharing Group: | Group 2 G
Cyclic Read/Write
Status: Creating Cancel Help

Figure 128 - Group 2 Dual-axis Inverter Configuration
B New Module

- General
i+~ Connection

Power

Power Structure: 2198-D006-ERS4 Advanced...

Kinetix 5700 Dual Axis, 2.5A, Metworked Advanced Safety

Voltage: 400-480 VAC -
Bus Configuration: Shared DC ~
Primary Bus Sharing Group: | Group 2 ~

i Cyclic Read/Write

Status: Creating

Cancel Help

This procedure assumes that you have configured your Kinetix 5700 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 Kinetix 5700
Status Indicators on page 231.
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For help using the 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 12.

Also, see Motor Nameplate Datasheet Entry for Custom Motor Applications, publication 2198-
AT002, for detailed information on testing and tuning custom motors.

For testing and tuning iTRAK movers see iTRAK System with TriMax Bearings User Manual,
publication 2198T-UM002, or iTRAK 5730 systems, see the
iTRAK 5730 System User Manual, publication 2198T-UM003.

Test the Axes

Follow these steps to test the axes.
1. Verify the load was removed from each axis.

must remove the load from each axis as uncontrolled motion can
occur when an axis with an integral motor brake is released during

2 ATTENTION: To avoid personal injury or damage to equipment, you
the test.

2. Inyour Motion Group folder, right-click an axis and choose Properties.
The Axis Properties dialog box appears.

e e | =[5 =5]

Categories:

. | Test Motor and Feedback Device Wiring

Motor and Feedback | Motor Feedback | Commutation I Marker|

Test Distance: 2.0 « Position Units

Start e DANGER: Starting test with controller in
= Program or Run Mode initiates axis motion.

TestState:  Passed

| Fﬂt complete.

2
""" Posttion Loap Current Test Results
----- Velocity Loop
----- Acceleration Loop |
----- Torque/Cument Lo|
""" Hane Motor Polarity: Normal Normal
..... Homing
..... Actions Motion Polarity: Normal Normal

..... Parameter List ] Accept Test Results &

----- Fautts & Alarms

4 1 L

3. Select the Hookup Tests category.
4. Inthe Test Distance field, enter the desired test distance.
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The Position Units are defined in Axis Properties>Scaling category.

Hookup Test Definitions
Verifies marker detection capability as you manually rotate the motor shaft. The
test completes when the drive either detects the marker or when the motor moves
the distance specified in the Test Distance field. If the marker remains undetected
Marker 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 tests.

Verifies the commutation offset and commutation polarity of the motor. 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. See Commutation Test on page

page 390.

Verifies feedback connections are wired correctly as you manually rotate the
motor shaft. The test completes when the drive determines that the motor moved

Commutation

Motor Feedback 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 connections are wired correctly as the drive
Motor and commands the motor to rotate. Because the drive is rotating the motor, this test
Feedback requires full bus power to run. Run the 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 Logix Designer - Motor and Feedback Test dialog box appears. The Test State is
Executing. TESTING appears on the drive LCD display.

Logix Designer - Motor and Feedback Test @ Drive LCD Display
Test State: Executing oK
T TESTING
Natch d d 1
Wat forted 1o compete, e 192168.1.1
DCBUS: 680.0V
5 =

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
(
Click OK. Logix Designer (==
This dialog box appears asking if the axis
moved in the forward direction. i, Didthe axis moven the forward direction?

Click Yes if you agree.
Click Accept Test Results. [

Yes ] [ Ne I I Cancel J

If the test fails, this dialog box appears. T ==

a. Click OK. @R Online command failed.

b. Verify the DC bus voltage. Iol T ks

c. Verify unit values entered in the Scaling [ok ] [ ek
category. ErorigasE0

d. Verify the motor power and feedback wiring.
e. Return to step 5 and run the test again.
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Tune the Axes

With Studio 5000 Logix Designer application, version 33 and later, the load observer and
adaptive tuning (tuningless) features are enabled by default for the following servo drives and
drive firmware, so drive configuration is not required for tuningless operation.

Table 125 - For Applications with Tuningless Capability

Drive Cat. No. Drive Firmware Revision Logix Designer Version
2198-xxxx-ERS3

(series B or later) 13.001 33.00

2198-xxxx-ERS4

For any other combination of servo drives, drive firmware, or Logix Designer version, see
Tuningless Feature Configuration Quick Start, publication MOTION-0SQ01.

If additional tuning is required, see the Motion System Tuning Application Technique,
publication MOTION-ATQQ5, for more information.
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Chapter 7

Safety Precautions

Interpret Status Indicators

Troubleshoot the Kinetix 5700 Drive System

This chapter provides troubleshooting tables and related information for your Kinetix® 5700
drive system.

Observe the following safety precautions when troubleshooting your Kinetix 5700 drive
system.

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.

2 ATTENTION: Capacitors on the DC bus can retain hazardous voltages after

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 either
personal injury or damage to equipment as a result of uncontrolled machine
operation.

2 ATTENTION: Do not attempt to defeat or override the module fault circuits.

used in troubleshooting. Failure to ground the test equipment could result in

ATTENTION: Provide an earth ground for test equipment (oscilloscope)
A 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 LCD display provides fault messages and troubleshooting information MAIN MENU
by using the soft menu items and navigation buttons. DIAGNOSTICS &
Under the Main Menu, select FAULT LOG by using the up and down arrows.
m Press to display the list of active fault codes.
m 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 Understand the Kinetix 5700 Display on page 153 for more information on navigating
the LCD display menu.

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.
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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-

RMOQS3.

The DC-bus power supply, regenerative bus supply, single-axis inverters, and dual-axis
inverters 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.

Table 126 - 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 . . . S

T Exceptions that prevent normal operation and occur during the initialization process.

NODE FLTxx Exceptions that can prevent normal operation of the drive module and apply to the
entire module and affect all axes.
Exceptions that can prevent normal operation of the drive module, but do not result in

NODE ALARM xx any action other than reporting the alarm to the controller.

INHIBIT Sxx Conditions that prevent normal operation and indicate the drive module is prevented

INHIBIT Mxx from being enabled.

ALARM Sxx An underlying exception condition that does not result in any action other than

ALARM Mxx reporting the alarm to the controller.

SAFE FLTxx®) Exception generated by a fault condition detected in the safety function.

(1) Sxx refers to Standard exceptions.

(2) Mxx refers to Manufacturer-specific exceptions.

(3) For troubleshooting 2198-xxxx-ERS3 inverter SAFE FLT fault codes, refer to Troubleshaot the Safe Torque-off Function on
page 262 (hardwired safety) or page 275 (integrated safety). For troubleshooting 2198-xxxx-ERS4 inverter SAFE FLT fault
codes, refer to the Kinetix 5700 Safe Monitor Functions Safety Reference Manual, publication 2198-RM0Q1.

#, Fault codes triggered by conditions that fall outside factory set limits are
&) identified by FL at the end of the display message. For example,
FLT SO7 - MTR OVERLOAD FL.

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.

Fault Codes

For Kinetix 5700 fault code descriptions and possible solutions, see Kinetix
5700 Servo Drive Fault Codes, publication 2198-RD003; download the spreadsheet for
offline access.
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SAFE FLT Fault Codes

For troubleshooting 2198-xxxx-ERS4 inverter SAFE FLT fault codes, refer to the Kinetix 5700
Safe Monitor Functions Safety Reference Manual, publication 2198-RM00Q1.

Kinetix 5700 Status Indicators

These status indicators apply to the Kinetix 5700 DC-bus power supply, the regenerative bus
supply, the inverters, and the iTRAK® power supply. 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.

Kinetix 5700 Modul .
et oS Table 127 - Module Status Indicator

oo O — Module Status Condition Status

NET (et — Network Status - -
Steady 0ff 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
9 incorrect or 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 Green/Red condition continues if drive is waiting for:

« Safety configuration when in Integrated STO mode

« Safety inputs when in Hardwired STO mode

Flashing Green/Red

Table 128 - Network Status Indicator

Condition Status
Steady 0ff No power applied to the drive or IP address is not configured.
Flashing Green No Motion or Safety connection is established, but drive has obtained an IP address.
Motion or Safety connection is established and no timeout has occurred. Normal
Steady Green operation,
. Connection timeout. One or more of the connections, for which this drive is the target,
Flashing Red has timed out.
Steady Red Duplicate IP address. IP address specified is already in use.
Self-test. The drive performs self-test during powerup. Once self-test is complete,
Flashing Green/Red Flashing Green/Red condition continues if drive is processing a safety device ID
proposal.
Ethernet RJAS5 Connectors Table 129 - Ethernet Link Speed Status Indicator
“ﬂ' Condition Status
2 Link Speed Steady 0ff 10 Mbit
é:jl Status Indicators Steady On 100 Mbit
1
% Link/Activity Table 130 - Ethernet Link/Activity Status Indicator
QL Status Indicators Condition Status
Steady Off No link
Steady On Link established
Blinking Network activity
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mop (@ -a—— Module Status Indicator
DCBUS (O -—— DC-bus Status Indicator

MODULE
STATUS

=

-a— Module Status
(MS) Connector

Kinetix 5700 Accessory Module Status Indicators

The Kinetix 5700 accessory modules include the 2198-CAPMOD-2240 capacitor module and
2198-DCBUSCOND-RP312 DC-bus conditioner module.

Capacitor Module

Status indicators and the module status (MS) connector are on the front of the module. The
module status connector is an output suitable for wiring to a DC-bus power supply,
regenerative bus supply, or inverter digital input assigned as Bus Capacitor OK, or the Logix
5000° contraoller.

Table 131 - Capacitor Module Status Indicators and Relay Output

m
ISI::it:astors Status gzl‘;‘l’“ Description Resolution
Steady off Open 24V DC is not present. -
24V DC is present and
Steady green | Closed internal fuse is closed. B
Module
status « Cycle control and bus power
24V DC is present and « Verify that AC input meets
Steady red Open internal fuse is open. specifications
« Replace the module if fault persists
24V DC is not present or _
DC-bus Steady off Open DC-bus measures < 50V DC.
status 24V DC is present and
Steady green | Closed DC-bus measures > 50V DC. |~

(1) Wiring the module status relay output is optional.

DC-bus Conditioner Module

Status indicators and the module status (MS) connector are on the front of the module. The
module status connector is an output suitable for wiring to a DC-bus power supply,
regenerative bus supply, or inverter digital input assigned as Bus Conditioner OK, or the Logix
5000 controller.

Table 132 - DC-bus Conditioner Module Status Indicators and Relay Output

Isl:git:astors Status gﬁ'::{n Description

Steady off Open 24V DC is not present
Module Steady green Closed 24V DC is present and internal fuse is closed
I e R e el
DC-bus Steady off - 24V DC is not present or DC-bus measures < 50V DC
status Steady green - 24V DC is present and DC-bus measures > 50V DC

(1) Remove DC-bus power and cycle control power. If the fault persists, the internal fuse is blown and the module needs to be
replaced. If the fault clears, then there was a thermal fault caused by a system issue. If the fault persists and the rest of the
system is functioning properly, add more DC-bus conditioners to the system to reduce thermal stress on the module.
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Axis Troubleshooting

These conditions do not always result in a fault code, but can require troubleshooting to

improve servo drive performance. For general iTRAK troubleshooting, see iTRAK System with
TriMax Bearings User Manual, publication 2198T-UMQ02, or iTRAK 5730 System User Manual,

publication 2198T-UM003.

Table 133 - Axis Troubleshooting

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 Logix Designer application.

Position loop gain or position controller acceleration/deceleration
rate is improperly set.

Run Tune in the 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 Logix Designer application.

Mechanical resonance.

« Notch filter or output filter can be required (refer to Axis Properties
dialog box, Compliance tab in the Logix Designer application).

« Enable adaptive tuning. See Adaptive Tuning on page 390 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 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 acceleration/
deceleration 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.

Motor does not respond to a
command.

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.

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 or 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.

No rotation

The motor connections are loose or open.

Check motor wiring and connections.

Foreign matter is lodged in the motor.

Remove foreign matter.

The motor load is excessive.

Verify the servo system sizing.

The bearings are worn.

Return the motor for repair.

The motor brake is engaged (if supplied).

« Check brake wiring and function.
« Return the motor for repair.

The motor is not connect to the load.

Check coupling.
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Table 133 - Axis Troubleshooting (Continued)

Condition Potential Cause Possible Resolution

The duty cycle is excessive. Fnhcz:ggggr;;emc;mmand profile to reduce acceleration, deceleration, or
Motor overheating ™ - v d e - - :

e rotor is partially demagnetized causing excessive motor Return the motor for repair.
current.
Motor tuning limits are set too high. Run Tune in the Logix Designer application.
« Remove the loose parts.
Loose parts are present in the motor. « Return motor for repair.
. « Replace motor.

Abnormal noise

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 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 V and W reversed.

Check and correct motor power wiring.

Regenerative Bus Supply

Troubleshooting

These conditions do not always result in a fault code, but can require troubleshooting to

improve regenerative bus supply performance.

Table 134 - Regenerative Bus Supply Troubleshooting

Condition

Potential Cause

Possible Resolution

AC current appears distorted,
non-sinusoidal on oscilloscope.

AC voltage distortion.

Improve AC voltage waveform with isolation transformer or line reactor
on input power. Distortion from the utility cannot be addressed.

Excessive boost voltage.

Reduce the BusVoltageSetPoint or set to automatic mode. See DC-bus
Voltage Regulation on page 37. for definition of boost voltage.

Current Saturation.

Normal operation, distortion improves closer to rated current.

Ride through condition.

Normal operation, distortion clears once input voltage disturbance
ends.

Load current (<50%).

Normal operation, distortion improves closer to rated current.

Excessive bus stiffness.

Detune the voltage and observer bandwidths.

Audible (loud) noise from
regenerative bus supply.

Excessive boost voltage.

Reduce the bus voltage set point or set to automatic mode.

Notching on AC line voltage.

Add isolation transformer or line reactor to isolate from notching
source.

Current overload.

Normal peak operation, no resolution needed.

Cooling fans enabled when AC input power is applied.

Normal operation.

DC-bus voltage fluctuations.

Loop response.

If changed, set loop response to medium (default).

Dynamic load change.

DC-bus voltage transient is normal with a peak-load step change, but
adding a capacitor module can help reduce voltage transients and
adding an external active shunt module can help prevent nuisance
over-voltage faults.

Voltage loop or observer bandwidths.

Optimal voltage loop bandwidth setting is 1/10 of the current loop
bandwidth or lower. Optimal observer bandwidth is >2x the voltage loop
bandwidth.

Normal voltage ripple of 1...2% or approximately 7...15V.

Normal operation.

External bus capacitance not entered correctly.

Enter the sum of all bus capacitance external to the regenerative bus
supply into the Logix Designer application. See Calculate System and
External-bus Capacitance on page 337 to calculate external bus
capacitance.

Bus overvoltage on other converters
sharing AC input with the
regenerative bus supply as soon as
DC-bus regulation is enabled.

Common mode current from regenerative bus supply
interacting with common-mode filter capacitors in non-
Kinetix 5700 drives.

Remave AC line filter or ground jumper from other non-Kinetix 5700
drives sharing the AC input with the regenerative bus supply.
Additionally, properly sized input reactors can help reduce DC-bus
pump-up on non-Kinetix 5700 drives.
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Table 134 - Regenerative Bus Supply Troubleshooting (Continued)

Condition

Potential Cause

Possible Resolution

Input overcurrent or ground current
fault on non-Kinetix 5700 drives
connected to the regenerative bus
supply as soon as DC-bus regulation
is enabled.

Single-axis inverters (catalog numbers 2198-S086-ERSx,
2198-S130-ERSx, 2198-S160-ERSx) firmware 10.3 or later
is required.

Update the single-axis inverter firmware (catalog numbers 2198-S086-
ERSx, 2198-S130-ERSx, 2198-S160-ERSx).

Motor insulation breakdown.

Replace the motor.

DC bus voltage remains low (<50V)
after the AC contactor closes and AC
is present at the input to the
regenerative bus supply.

DC-bus short circuit.

Find and resolve the DC-bus short circuit.

Inverter internal short circuit.

« Test regenerative bus supply with all inverters disconnected
« Replace the shorted inverter

Inverter ground jumpers installed.

Remove inverter ground jumpers.

Actual DC bus voltage is not equal to
the DC voltage set point in the Logix
Designer application.

DC voltage set point too high.

Set the DC-bus voltage set point to a value <747V or use automatic
mode.

DC voltage set point too low.

Set the DC-bus voltage to a value > (input AC voltage rms « 1.414 « 1.05)
or use automatic mode.

Startup draws excessive current
from the AC input on DC-bus voltage
regulation enable.

External bus capacitance entered incorrectly in the
Logix Designer application.

Enter the sum of all bus capacitance external to the regenerative bus
supply into the Logix Designer application. See Calculate System and

External-bus Capacitance on page 337 to calculate external bus
capacitance.

Voltage rate limit set too high in the Logix Designer
application.

Reduce the bus voltage rate limit in the Logix Designer application.

Current oscillations at no load.

Loop Response

Set the loop response to medium or low.

Filter Bandwidth

Increase the filter bandwidth (if lower than 4x the voltage regulator
bandwidth).

Notch Frequency.

Increase the notch frequency bandwidth (if lower than 4x the voltage
regulator bandwidth).

Source kVA.

AC current is limited to less than the
peak rating of the regenerative bus
supply.

Source kVA set too low.

Set the source kVA to the actual kVA rating of the AC input transformer
or input reactor.

Current loop vector limit set too low.

Set the current loop vector limit back to the default.

AC contactor won't close.

Stuck in configuring.

Check for messages on quick view pane of the controller organizer in
the Logix Designer application.

Contactor enable unplugged.

Plug in the contactor enable.

AC contactor coil failure.

Replace contactor.

Logix 5000 Controller and
Drive Module Behavior

e

\ ¥

By using the Logix Designer application, you can configure how the Kinetix 5700 system
responds when a module fault or 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 troubleshooting SAFE FLT fault codes, refer to Chapter 9 on page 260
(hardwired safety) or page 270 (integrated safety).

The iTRAK power supply cannot be configured by using the Studio 5000 Logix
Designer application, but the pre-configured faults are shown on page 239.

The DC-bus power supplies and servo drives support fault actions for Ignore, Alarm, Minor
Fault, and Major Fault as defined in Table 135. The drives also support five configurable
stopping actions as defined in Table 146.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024

235



Chapter 7 Troubleshoot the Kinetix 5700 Drive System

Table 135 - Kinetix 5700 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 Motion Alarm Status word, but does not

Aarm otherwise affect axis behavior. Like Ignore, if the exception is so fundamental to the drive,
Mlarm 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.

Mai The drive module latches the exception condition and executes the configured exception

ajor Fault action

You can configure exception behavior in the Logix Designer application from the Axis
Properties dialog box, Actions category. These controller exception actions are mapped to the
drive exception actions.

Table 136 - 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
g is not 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
Marm 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.
Like Alarm, Fault Status Only instructs the controller to set the associated bit in the Motion Fault Status word, but does not otherwise affect
Fault Status Only axis 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 Motion 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.

StopDrive (v31 and earlier)
Disable (v32 and later)

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

When the exception occurs, the drive brings the motor to a stop by using the stopping action defined by the drive (as in Stop Drive) and the
power module is disabled. An explicit Shutdown Reset is required to restore the drive to operation.
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DC-bus Power Supply Behavior

Stopping action for exception fault codes does not apply to the DC-bus power supply. The
Disable exception action for a DC-bus power supply means the power supply enters into a
Major Fault state that opens the contactor-enable output, removing three-phase power from
the Kinetix 5700 drive system. The Shutdown exception action exhibits the same behavior as
Disable, except the power supply enters into Shutdown as the final state and requires a
Shutdown Reset to recover.

Fault actions are shown in Table 137 and Table 138.

. Inthe Logix Designer application, version 32 and later, Disable replaced StopDrive
W/ asthe default Action.
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Figure 129 - Logix Designer Axis Properties - Exceptions Categor

ﬁ Axis Properties -

Categories:
... General Action to Take Upon Exception Condition
Exceptions
- Cyclic Parameters Exception Condition Action -
= DarEmetili Fus LREUE FeluE Disable ~JI= DANGER: Modifying Exception Action
- Status Bus Overvoltage Factory Limit Ignare £ l % seftings may require
- Faults & Alarms Bus Power Sharing Alarm programmatically stopping or
- Tag Bus Regulator Failure FaultStatusOnl disabling the axis to protect
Bus Regulator Overtemperature Factory Limit personnel. machine. and property.
Bus Regulator Thermal Overload Factory Limit onitdown et e
Bus Regulator Thermal Overload User Limit  |Disable =] information.
Converter AC Single Phase Loss Disable |
Converter Ground Current Factory Limit Disable =l
Converter Overcurrent Disable hd
Converter Overtemperature Factory Limit Disable =]
Converter Pre-Charge Failure Disable =l
Converter Pre-charge Overload Factory Limit  |Disable =l
Converter Thermal Overload Factory Limit Disable h
Converter Thermal Overload User Limit Disable =]
Enable Input Deactivated Disable |
Runtime Error Disable |
Table 137 - DC-bus Power Supply Behavior, FLT Sxx Fault Codes
Fault Action
= = Best Available
Exception Fault Code Exception Text = K Stopping Action
£ £ 5 5 (applies to major faults)
c & £ «
=2 =< = =
FLT S15 - CONV OVERCURRENT Converter Overcurrent Fault - - - X
FLT S16 - GROUND CURRENT Ground Current Factory Limit Fault - - - X
FLT $18 - CONV OVERTEMP FL Converter OverTemp Factory Limit Fault - - - X
FLT S20 - CONV OVERLOAD FL Converter Thermal OverLoad Factory Limit Fault - - - X
FLT $21- CONV OVERLOAD UL Converter Thermal Overload User Limit Fault X X X X DC-bus power supply does
- not perform stopping
FLT $23 - AC PHASE LOSS AC Single Phase Loss Fault - - - X actions.
FLT S25 - PRECHARGE FAILURE Precharge Failure Fault - - - X
FLT S27 - BUS REG OVERTEMP L) ESSIFEQUIMN Overtemperature Factory Limit _ _ _ X
FLT $29 - BUS REG OVERLOAD FL IEQ‘JSItRegulator Thermal OverLoad Factory Limit B _ B X
FLT $30 - BUS REG OVERLOAD UL Bus Regulator Thermal Overload User Limit Fault X X X X
FLT S31 - BUS REG FAILURE Bus Regulator Failure - - - X
FLT 532 - BUS CAPACITOR MODULE Bus Capacitor Module Failure X X X X DC-bus power supply does
FAILURE not perform stopping
FLT S35 - BUS OVERVOLT FL Bus Overvoltage Factory Limit Fault - - - X actions.
FLT S40 - BUS POWER SHARING FAULT Bus Power Sharing Fault - - - X
FLT S61- ENABLE INPUT Enable Input Deactivated - - - X
(1) Supported when shunt thermal switch is connected to the power supply digital input and configured in the Logix Designer application.
Table 138 - DC-bus Power Supply Behavior, FLT Mxx Fault Codes
Fault Action
= = Best Available
Exception Fault Code Exception Text 8 K Stopping Action
= £ 5 5 (applies to major faults)
15 & £ @
=2 = = =
FLT M12 - POWER CYCLE FL ™ Converter Precharge Overload Factory Limit Fault - - X DC-bus power supply does
not perform stopping
FLT M26 - RUNTIME ERROR Runtime Error - - - X actions.

U]

Single-axis and dual-axis drives assert Bus Power Sharing Exception.
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Table 139 - DC-bus Power Supply Behavior, NODE FLT Fault Codes

Exception Fault Code

Fault Action
] Best Available
Exception Text K Stopping Action
£ £ 5 (applies to major faults)
e & £
=2 =< =

NODE FLT 01 - LATE CTRL UPDATE

Control Connection Update Fault

NODE FLT 02 - PROC WATCHDOG

Processor Watchdog Fault - -

NODE FLT 03 - HARDWARE

Hardware Fault - -

NODE FLT 05 - CLOCK SKEW FLT

DC-bus power supply does

Clock Skew Fault - - - not perform stopping

NODE FLT 06 - LOST CTRL CONN

- actions.
Lost Controller Connection Fault - - -

NODE FLT 07 - CLOCK SYNC

Clock Sync Fault - - -

NODE FLT 09 - DUPLICATE IP ADDRESS

1
1
1
><| ><| ><| ><| ><| > >< | Major Fault

Duplicate IP Address Fault - - -

Regenerative Bus Supply Behavior

Stopping action for exception fault codes does not apply to the regenerative bus supply. The
Disable exception action for a regenerative bus supply means the power supply enters into a
Major Fault state that opens the contactor-enable output, removing three-phase power from
the Kinetix 5700 drive system. The Shutdown exception action exhibits the same behavior as
Disable, except the power supply enters into Shutdown as the final state and requires a
Shutdown Reset to recover.

Fault actions are shown in Table 140 and Table 141.

Figure 130 - Logix Designer Axis Properties - Exceptions Category

\Hq Axis Properties - Axis_1

Categories:
... General Action to Take Upon Exception Condition
AC Line
- DC Bus Exception Condition Action -
Bus Voltage Loop AC Line Resonance FL Disable =]
- Bus Observer AC Line Sync Failure Disable |
CurrentLoop AC Line Sync Loss Disable -
-~ Actions AC Line Undervoltage Factory Limit Disable =
Exceptions AC Line Vaoltage Sag Disable I
= Cychc Rarameters AC Line Voltage Unbalance Disable =
Parameter List B MbdileE e === = DAMNGER: Modifying Exception Action
- Status Te U ey O 4{\‘5 settings may require
Faults & Alarms Ignore programmatically stopping or
Ay Bus Regulator Overtemperature Factory Limit  ajarm disabling the axis to protect
Converter AC Power Loss FaultStatusOnl personnel, machine, and property.
Converter AC Single Phase Loss
Converter Ground Current Factory Limit Shutdawn Referto user manual for additional
Converter Ground Current User Limit Disable z [
Converter Overcurrent Disable =l
Converter Overtemperature Factory Limit Disable hd
Converter Pre-Charge Failure Disable =]
Converter Pre-charge Overload Factory Limit  [Disable =l E|
- Converter Thermal Overload Factory Limit Disable |
Converter Thermal Overload User Limit Disable >
Enable Input Deactivated Disable =]
Excessive Bus Voltage Error Disable =l
Runtime Error Disable =l
Axis State:
Manual Tune... OK ] l Cancel Apply
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Chapter 7 Troubleshoot the Kinetix 5700 Drive System
Table 140 - Regenerative Bus Supply Behavior, FLT Sxx Fault Codes
Fault Action
) . £ = Best Ayailah[e

Exception Fault Code Exception Text = K Stopping Action

£ E 5 5 (applies to major faults)

& 3 £ 9
FLT S15 - CONV OVERCURRENT Converter Overcurrent Fault - - - X
FLT S16 - GROUND CURRENT Ground Current Factory Limit Fault - - - X
FLT ST7 - GROUND CURRENT UL ™ Ground Current User Limit Fault X X X X Regenerative bus supply
FLT S18 - CONV OVERTEMP FL Converter OverTemp Factory Limit Fault - - - X does not perform stopping
FLT S20 - CONV OVERLOAD FL Converter Thermal OverLoad Factary Limit Fault - - - x|t
FLT $21- CONV OVERLOAD UL Converter Thermal Overload User Limit Fault X X X X
FLT S22 - AC POWER LOSS Converter AC Power Loss Fault X X X X
FLT S23 - AC PHASE LOSS AC Single Phase Loss Fault - - - X
FLT S25 - PRECHARGE FAILURE Precharge Failure Fault - - - X
FLT S27 - BUS REG OVERTEMP FLU) Egjlsegulator Overtemperature Factory Limit B _ B X
FLT S32 - BUS MODULE FAILURE Bus Module Failure X X X X
FLT S35 - BUS OVERVOLT FL Bus Overvoltage Factory Limit Fault - - - X
FLT S58 - EXCESSIVE BUS VOLTAGE ERROR Excessive Bus Voltage Error - - - X
FLT S61- ENABLE INPUT Enable Input Deactivated - - - X
FLT S64 - AC LINE OVERVOLTAGE FL AC Line Overvoltage FL - - - X Regenerative bus supply
FLT $66 - AC LINE UNDER VOLTAGE FL 12 AC Line Undervoltage FL - - - X ggte; ot perform stopping
FLT S68 - AC LINE HIGH FREQUENCY FL AC Line High Frequency FL - - - X
FLT S70 - AC LINE LOW FREQUENCY FL AC Line Low Frequency FL - - - X
FLT §72 - AC LINE VOLTAGE UNBALANCE AC Line Voltage Unbalance - - - X
FLT S73 - AC LINE CURRENT UNBALANCE AC Line Current Unbalance - - - X
FLT $74 - AC LINE VOLTAGE SAG @ AC Line Voltage Sag - - - X
FLT S75 - AC LINE FREQUENCY CHANGE AC Line Frequency Change - - - X

X
X

FLT S76 - AC LINE SYNCHRONIZATION FAILURE | AC Line Synchronization Failure - - -

(1) Supported when shunt thermal switch is connected to the power supply digital input and configured in the Logix Designer application.
(2) Asingle or three-phase open circuit can result in a number of different faults depending on the converter loading.

Table 141 - Regenerative Bus Supply Behavior, FLT Mxx Fault Codes

Fault Action
= = Best Available

Exception Fault Code Exception Text K K Stopping Action

£ £ 5 5 (applies to major faults)

e & £ Koy

=2 = = =
FLT M12 - POWER CYCLE FL™ Converter Precharge Overload Factory Limit Fault - - - X
FLT M26 - RUNTIME ERROR Runtime Error - - - X Regenerative bus supply

does not perform stopping

FLT M29 - AC LINE CONTACTOR AC Line Contactor - - - X actions.
FLT M30 - AC LINE RESONANCE FL AC Line Resonance FL - - - X

(1) Single-axis and dual-axis inverters assert Bus Power Sharing Exception.

iTRAK Power Supply Behavior

The iTRAK power supply exceptions behavior, as defined in Table 142, is shown in the following

tables.
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Table 142 - iTRAK Power Supply Exception Action Definitions

Exception Action |Definition

Hold Continue regulating the iTRAK DC buses.

Disable Actively discharge the iTRAK DC buses then disable the regulators.
Shutdown Disable the regulators, iTRAK DC buses passively discharge.

Table 143 - iTRAK Power Supply Behavior, FLT Sxx Fault Codes

Fault Action
Exception Fault Code Exception Text o . E E Stopping Action
FLT S10 - INV OVERCURRENT Inverter Overcurrent Fault - - - X Shutdown
FLT S15 - CONV OVERCURRENT Converter Overcurrent Fault - - X Shutdown
FLT S16 - GROUND CURRENT FL Ground Current Factory Limit Fault - - - X Shutdown
FLT S18 - CONV OVERTEMP FL Converter OverTemp Factory Limit Fault - - - X Shutdown
FLT S20 - CONV OVERLOAD FL Converter Thermal Overload Factory Limit Fault - - - X Shutdown
FLT $21- CONV OVERLOAD UL Converter Thermal Overload User Limit Fault X X X X Hold
FLT S25 - PRECHARGE FAILURE Precharge Failure Fault - - - X Shutdown
FLT S31- BUS REG FAILURE Bus Regulator Failure - - - X Shutdown
FLT S35 - BUS OVERVOLT FL Bus Overvoltage Factory Limit Fault - - - X Shutdown
FLT S38 - FUSE BLOWN Bus Power Fuse Blown Fault - - - X Shutdown
FLT S58 -BUS VOLTAGE ERROR Bus Voltage Error Fault - - - X Shutdown
FLT S61- ENABLE INPUT Enable Input Deactivated - - - X Disable
(1) Al modules in the same bus group assert a Bus Power Sharing Exception if they are enabled.
Table 144 - iTRAK Power Supply Behavior, FLT Mxx Fault Codes
Fault Action
Exception Fault Code Exception Text ° E E Stopping Action
= = = =
FLT M26 - RUNTIME ERROR Runtime Error - - - X Shutdown
Table 145 - iTRAK Power Supply Behavior, NODE FLT Fault Codes
Fault Action
Exception Fault Code Exception Text o . E E Stopping Action
§E | s | £ | ®
NODE FLT 01- LATE CTRL UPDATE Control Connection Update Fault - - - X Shutdown
NODE FLT 02 - PROC Processor Watchdog Fault - - X Shutdown
NODE FLT 03 - HARDWARE Hardware Fault - - - X Shutdown
NODE FLT 05 - CLOCK SKEW FLT Clock Skew Fault - - - X Shutdown
NODE FLT 06 - LOST CTRL CONN Lost Controller Connection Fault - - - X Shutdown
NODE FLT 07 - CLOCK SYNC Clock Sync Fault - - - X Shutdown
NODE FLT 09 - DUPLICATE IP ADDRESS Duplicate IP address Fault - - - X Shutdown
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Table 147 - Actions Definitions

Inverter Behavior

For the single-axis inverters and dual-axis inverters, only selected exceptions are
configurable. In the drive behavior tables, the controlling attribute is given for programmable
fault actions.

Table 146 - 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
Ramped Decel & Disable | Less control the most control aver the motor. However, not all faults
support every stopping action.

Current Decel & Disable Less control

Disable & Coast 2 Least control

(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 360.

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

Disable (MSF) Stopping Action

Ramped Decel & Hold
Current Decel & Hold
Ramped Decel & Disable
Current Decel & Disable
Disable & Coast

Execution of an MSF motion instruction.

« Ramped Decel & Disable

Standard . . . Loss of the motion connection (for example, inhibiting the module or a 8
Connection Loss Stopping Action network cable disconnect). . Cyrrent Decel & Disable
» Disable & Coast
Motor Overload Action Receiving MTR OVERLOAD fault. : ﬁ‘;::”t Foldback
Inverter Overload Action Receiving INV OVERLOAD fault. ﬁﬁ::m Foldback
- . . ; .+ |+ Ramped Decel & Disable
. Transition from logic 0 to 1of the SafeTorqueOffActiveStatus axis tag, which .
Safe Torque Off Action - . ) « Current Decel & Disable
Safely indicates a safe torque-off action was commanded (STO). . Disable & Coast
— - - - - G
Safe Stopping Action Transition from logic 0 to 1 of the SSTActiveStatus or SS2ActiveStatus axis |+ Ramped Decel

tag which indicates a safe stopping action was commanded (SS1, SS2). @ 1. 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.

Standard Actions

When a control connection update fault (NODE FLT 01) occurs or a controller connection loss
fault (NODE FLT 06) occurs, it is possible with firmware revision 11.001 and later, 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 occur first on a connection loss fault, we
recommend that you do not change the default connection loss setting of Current Decel &
Disable.

=, UseDLR ring topology (see Ring Topology on page 29) for applications where
&) the possibility of connection loss must be minimized.

Safety Actions

The Action Source pull-down menus include Connected Drive mode and Running Controller
mode.
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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.

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 will
occur. 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 pull-down menu.

Figure 131 - Logix Designer Axis Properties - Actions Category

13 Axis Properties - Axis —C—|

Categories:
General Actions to Take Upon Conditions
= Mator

SEERE

- Analyzer Disable (MSF) Stopping Action: [CunentDeceI & Disable VI
Motor Feedback

- Scaling
Hookup Tests Disable 8 Coast

-~ Polarity
Autotune Ramped Decel & Disable
-Load
Backlash
- Compliance Inverter Overload Action: [(none>
Friction
- Observer

Position Loop
- Velocity Loop

Connection Loss Stopping Action: [CurremDecel& Disable VI

Motor Overload Action: [(none>

Safety Actions

Safe Torque Off Action [CurrentDece\ & Disable

Acceleration Loop Safe Torque Off Action Source: [Ccnnected Drive
- Torque/Current Loop
Planner

Safe Stopping Action: [CurrentDece\

- Haming Safe Stopping Action Source: Connected Drive
Connected Drive *
- Exceptions Running Controller
Drive Parameters
- Parameter List
Status
- Faults & Alarms
Tag

Axis State: Safety State:

Manual Tune... Cancel
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Table 148 - Drive Behavior, FLT Sxx Fault Codes
Fault Action Best Availabl
Inverter Permanent . = = |oostivallable
Exception Fault Code Exception Text Modules Magnet “‘:t':,t"m 8| 8 (S;opELnsg‘Aot:::_l‘l“
2198-xxxx Motor g E| 5|5 |t PP J
S| 5| & | 2 [falts)
=2 = = =
FLT S02 - MTR COMMUTATION Motor Commutation Fault -ERSx X - - - - X |Disable/Coast
FLT SO3 - MTR OVERSPEED FL Motor Overspeed Factory Limit Fault -ERSx X X - - - X |Disable/Coast
-ERS3 (series A) Decel/Hold
FLT S04 - MTR OVERSPEED UL Motor Overspeed User Limit Fault -ERSA X X X | X | X :
-ERS3 Ramped Decel"/Hold
(series B or later)
Motor Overtemperature Factory Limit Fault |-ERS3 (series A) - - - - - | Disable/Coast
Motor Overtemperature Factory Limit Fault B _ ~ B .
FLT S5 - MTR OVERTEMP FL (If #589 vertical load control) Eggg X Y Current Decel/Disable
Motor Overtemperature Factory Limit Fault |(series B or later _ _ _ Y
(If not #589 vertical load control) ( ) Disable/Coast
-ERS3 (series A) - - - Decel/Disable
FLT SO7 - MTR OVERLOAD FL Motor Thermal Overload Factory Limit Fault |-ERS4 X X X
-ERS3 - - - Ramped Decel/Disable
(series B or later)
-ERS3 (series A) Decel/Hold
FLT S08 - MTR OVERLOAD UL Motor Thermal OverLoad User Limit Fault | -ERS4 X X X | X | x| x :
-ERS3 Ramped Decel/Hold
(series B or later)
FLT S09 - MTR PHASE LOSS Motor Phase Loss -ERSx X - X X X X |Disable/Coast
FLT S10 - INV OVERCURRENT Inverter Overcurrent Fault -ERSx X X - - - X |Disable/Coast
::r;vuel'[ter Overtemperature Factory Limit -ERS3 (series A) B B _ Disable/Coast
Inverter Overtemperature Factory Limit
Fault - - - Current Decel/Disable
FLT ST - INV OVERTEMP FL (If #589 vertical load control) Esgg X X X
Inverter Overtemperature Factory Limit (series B or later)
Fault - - - Disable/Coast
(If not #589 vertical load control)
-ERS3 (series A) - - - Disable/Coast
FLT ST3 - INV OVERLOAD FL ::nvelrter Thermal Overload Factory Limit ERS4 X X X .
ault -ERS3 - - - Current Decel/Disable
(series B or later)
-ERS3 (series A) Decel/Hold
FLT S14 - INV OVERLOAD UL Inverter Thermal Overload User Limit Fault |-ERS4 X X X | X | X | X :
-ERS3 Ramped Decel/Hold
(series B or later)
-ERSx
FLT $16 - GROUND CURRENT Ground Current Factory Limit Fault Single-axis X X - - - X |Disable/Coast
inverters
-ERS3 (series A) Decel/Disable
FLT S22 - AC POWER LOSS Converter AC Power Loss Fault -ERSA X X X X X X :
-ERS3 Ramped Decel/Disable
(series B or later)
FLT S27 - BUS REG OVERTEMP FL E;Jniiﬁle:gldll?tor Overtemperature Factory “ERSX X X B B B X | Disable/Coast
-ERS3 (series A) Decel/Hold
FLT $32 - BUS CAPACITOR MODULE : ] ERSk
Bus Capacitor Module Failure X X X X X X
FAILURE P -ERS3 Ramped Decel/Hold
(series B or later)
-ERS3 (series A) X X - - - X |Disable/Coast
FLT $33 - BUS UNDERVOLT FL Bus Undervoltage Factory Limit Fault -ERS4
-ERS3 X X - | - | - | X |Disable/Coast®
(series B or later)
-ERS3 (series A) Decel/Hold
FLT $34 - BUS UNDERVOLT UL Bus Undervoltage User Limit Fault -ERS4 X X X | X | X | X :
-ERS3 Ramped Decel/Hold
(series B or later)
FLT S35 - BUS OVERVOLT FL Bus Overvoltage Factory Limit Fault -ERSx X X - - - X |Disable/Coast
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Table 148 - Drive Behavior, FLT Sxx Fault Codes (Continued)

Fault Action Best Available
Inverter Permanent . = = varan'
Exception Fault Code Exception Text Modules Magnet “‘:‘l:::,t"’" 8|8 (S;DPELnsgtAo'::::'I:,r
2198-xxxx Motor ElE| 5| 5 f pp )
S| 5| 2| & [fauls)
= = = =
-ERS3 (series A) Decel/Disable
FLT S37 - BUS POWER LOSS Bus Power Loss ~ERS4 X X X | X | x| x :
-ERS3 Ramped Decel/Disable
(series B or later)
FLT $38 - FUSE BLOWN Bus Power Fuse Blown Fault -ERSX X X - - - X |Disable/Coast
-ERS3 (series A) Decel/Disable
FLT $40 - BUS POWER SHARING FAULT | Bus Power Sharing Fault -ERSA X X X | X | X | X :
-ERS3 Ramped Decel/Disable
(series B or later)
FLT S41- MTR AQB STATE FL Feedback Signal Noise FL -ERSx X X - - - X |Disable/Coast
FLT S43 - FDBK LOSS FL 48 Feedback Signal Loss FL -ERSx X X - - - X |Disable/Coast
-ERS3 (series A) Decel/Hold
FLT Skt - FDBK LOSS UL (4(8) Feedback Signal Loss UL -ERS4 X X X | X | X | X :
-ERS3 Ramped Decel/Hold
(series B or later)
FLT S45 - FOBK COMM FL ©)(6) Hotor Feedback Data Loss Factory Limit . ppg, X X - | - | - | X |pisable/Coast
-ERS3 (series A) Decel/Hold
FLT S46 - FDBK COMM UL 48 Motor Feedback Data Loss User Limit Fault |-ERS4 X X X | X | X | X :
-ERS3 Ramped Decel/Hold
(series B or later)
FLT S&47 - FDBK DEVICE FAILURE Feedback Device Failure -ERSx X X - - - X | Disable/Coast
-ERS3 (series A) Decel/Hold
FLT S49 - BRAKE SLIP FLT Brake Slip Exception -ERS4 X X X | X | X | X :
-ERS3 Ramped Decel/Hold
(series B or later)
-ERS3 (series A) Decel/Hold
FLT S50 - POS HW OTRAVEL Hardware Overtravel - Positive ~ERS4 X X X | X | X | X
-ERS3 Ramped Decel/Hold
(series B or later)
-ERS3 (series A) Decel/Hold
FLT S51- NEG HW OTRAVEL Hardware Overtravel - Negative ~ERSA X X X | X | X | X :
-ERS3 Ramped Decel"/Hold
(series B or later)
Excessive Position Error Fault -ERS3 (series A) Disable/Coast
Excessive Position Error Fault .
FLT $54 - POSN ERROR (If #5389 vertical load control) gl X X X | x | x| x(|burentDecel/Disable
Excessive Position Error Fault series B or later :
(If not #589 vertical load control) ( ) Disable/Coast
Excessive Velocity Error Fault -ERS3 (series A) Disable/Coast
Excessive Velocity Error Fault .
FLT $55 - VEL ERROR ©) (If #589 vertical load control) Esgg X X X | x | x | x |CurrentDecel/Disable
Excessive Velocity Error Fault series B or later ;
(If not #589 vertical load control) ( ) Disable/Coast
-ERS3 (series A) Decel/Hold
FLT S56 - OVERTORQUE LIMIT (©) Overtorque Limit Fault -ERS4 X X X X X X "
-ERS3 Ramped Decel'/Hold
(series B or later)
-ERS3 (series A) Decel/Hold
FLT S57 - UNDERTORQUE LIMIT (®) Undertorque Limit Fault ~ERSA X X X | X | X | X :
-ERS3 Ramped Decel/Hold
(series B or later)
-ERS3 (series A) Disable/Coast
FLT $61- ENABLE INPUT Enable Input Deactivated -ERS4 X X X | X | X | X
-ERS3 Ramped Decel "/ Disable
(series B or later)

(1) Available only in Velocity Control mode. Available stopping action is Current Decel in Position Control mode.

(2) Supported when shunt thermal switch is connected to the inverter digital input and configured in the Logix Designer application.

(3) Drives running firmware revision 11.003 or earlier use Stopping Time Limit attribute instead of the Coasting Time Limit attribute to determine when the brake will engage.
(4) Applies to all compatible feedback devices, except DSL encoder feedback.

(5) Applies to DSL and Hiperface feedback devices.

(6) Does not apply to induction motors in frequency control mode.
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Table 149 - Drive Behavior, FLT Mxx Fault Codes
Fault Action
Inverter . = = |Best Available
Exception Fault Code Exception Text Modules Permanent | Induction ks 8 |Stopping Action
Magnet Motor | Motor o " f
2198-xxxx g E 5 &5 |(applies to major faults)
5|2 | £ | f
FLT M02 - MOTOR VOLTAGE (" Motor Voltage Mismatch Fault -ERSX X X X X X X |Disable/Coast
FLT MO5 - FDBK BATTERY LOSS Feedback Battery Loss Fault -Esgg X - - - - X |Disable/Coast
FLT MOG6 - FDBK BATTERY LOW Feedback Battery Low Fault (series B or later) X - X X X X |Disable/Coast
FLT MO7 - FEEDBACK INCREMENTAL | Feedback Incremental Count Error .
COUNT ERROR FAULT Fault -ERSx X X X X X X |Disable/Coast
FLT M26 - RUNTIME ERROR Runtime Error -ERSx X X - - - X |Disable/Coast
FLT M28 - SAFETY comMM @ Safety Module Communication Error |-ERSx X X - - - X |Disable/Coast
(1) Does not apply to induction motors in frequency control mode.
(2) Applies to drives in Integrated STO mode.
Table 150 - Drive Behavior, NODE FLT Fault Codes
Fault Action
Inverter . = = |Best Available
Exception Fault Code Exception Text Modules ;Z;mn:;';';tmr “‘:t':;m" o :'«3 E Stopping Actio_n
2198-xxxx s E 5 & |(applies to major faults)
5|2 | £ | £
-ERS3 (series A) - - - Decel/Disable
NODE FLT 01- LATE CTRL UPDATE Control Connection Update Fault | -ERS4 X X X
-ERS3 - - Ramped Decel/Disable
(series B or later)
NODE FLT 02 - PROC WATCHDOG Processor Watchdog Fault -ERSx X X - - - X | Disable/Coast
NODE FLT 03 - HARDWARE Hardware Fault -ERSx X X - - - X |Disable/Coast
-ERS3 (series A) - - - Decel/Disable
NODE FLT 05 - CLOCK SKEW FLT Clock Skew Fault -ERS4 X X X
-ERS3 - - - Ramped Decel/Disable
(series B or later)
-ERS3 (series A) - - - Decel/Disable
. N Programmable per @
NODE FLT 06 - LOST CTRL CONN Lost Controller Connection Fault Eggg X X i ) ) X Connection Loss Stopping
(series B or later) Agt'gr‘zﬁfe Table 147 on
-ERS3 (series A) - - - Decel/Disable
NODE FLT 07 - CLOCK SYNC Clock Sync Fault -ERS4 X X X
-ERS3 - - - Ramped Decel/Disable
(series B or later)
NODE FLT 09 - DUPLICATE IP ADDRESS |Duplicate IP Address Fault -ERSx X X - - - X |Disable/Coast

(1) Available only in Velocity Control mode. Available stopping action is Current Decel in Position Control mode.
(2)  With firmware revision 9.xxx. Do not change the default stopping action.
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Notes:
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Chapter 8

Before You Begin

Remove and Replace
Kinetix 5700 Drive Modules

Remove and Replace Drive Modules

This chapter provides remove and replace procedures for Kinetix® 5700 drive modules.

parts 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

When each 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 Configure the Drive on page 162 to access those settings.

IMPORTANT  If youintend to use the same Logix Designer application after replacing
your drive module, the new module must be the same catalog number
as the old module.

You also need these tools available before you begin removal and replacement procedures:
«  Screwdrivers (to loosen and remove screws)
« Voltmeter (to make sure that no voltage exists on drive connectors)

Follow these steps to remove and replace DC-bus power supplies, regenerative bus supplies,
dual-axis inverters, single-axis inverters, iTRAK® power supplies, or accessory modules from
the system panel.

Remove Power and All Connections

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.

avoid 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.

2 SHOCK HAZARD: This product contains stored energy devices. To

3. Using a voltmeter, verify that the DC-bus voltage has discharged, and for iTRAK power
supply, verify that the output bus (ICP and IDC connectors) has discharged.

4, Label and remove all wiring connectors from the module that you are removing.
To identify each connector, refer to Kinetix 5700 Connector Data on page 79.

A For 2198-Pxxx DC-bus power supplies, you do not need to remove
\¥ the shunt (RC) connector, unless there is an external shunt wired
) toit.
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5. Unplug the DC-bus links and end caps from on top of the power supply, inverters, 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 drive module that you are removing (if applicable).

7. For 2198-Dxxx-ERSx dual-axis inverters, unplug the motor feedback, motor power, and
motor brake connectors and loosen the shield clamp until you can remove the cable
from the clamp.

—
_ 2198-Dxxx-ERSx
Motor Feedback & Dual-axis Inverters

Motor Power and
Brake Connectors

Loosen Motor Cable
Shield Clamp

8. Single-axis inverters differ by catalog number in how the motor cable bracket attaches
to the drive, when the bracket is used.

a. For 2198-S086-ERSx, 2198-S130-ERSx, and 2198-S160-ERSx single-axis inverters,
unplug the motor feedback and brake connectors, remove the tie wrap, and remove
the motor power bracket.

Motor Feedback | 7198-5086-ERS)X,
Connector 2198-S130-ERSx,
o 2198-S160-ERSx,
o o Single-axis Inverters
Tie Wrap =), Motor Brake
Connectors
llo o
Bracket Screws

= T T U U T Tl 0=

¥\
SEEE

Motor Power Connector
(bottom view

Motor Cable Bracket
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b. For 2198-S263-ERSx and 2198-S312-ERSx single-axis inverters, unplug the motor
feedback and brake connectors, and remove the tie wrap holding the feedback
cable.

Motor Feedback -
Connector 2198-5263-ERS,
2198-S312-ERSx,
Single-axis Inverters
Motor Brake
™ Connectors
Tie Wrap
*» d
M8 Hex Nut i I
o Hmmttsrmem 1| © © | Motor Power
Ground Conductor —— - | (©) [————= Connector Screws
Termination

Motor Cable Bracket

Shield Clamp

If your axis uses 2090-CPBM7DF power and brake (2 or 4 AWG) cable, remove the motor
power cable and bracket from the drive (do not loosen the shield clamp). Refer to the
steps and illustrations on page 138 to see how the bracket is attached.

If your axis uses customer-supplied cable (larger than 2 or & AWG), the motor cable
bracket does not apply.

9. For 2198T-W25K-ER iTRAK power supplies, unplug the iPS ready connector, 24V control
power output connectors, and DC-bus output connectors.

10. Loosen the shield clamp until you can remove the cable from the clamp.

W

A: —
iTRAK PS Ready

Connector 2198T-W25K-ER
iTRAK Power Supply

i

DC-bus and 24V
Output Connectors

=
Loosen Motor Cable
Shield Clamp

1. Remove the ground screw or lug nut and braided ground strap.

Kinetix 5700 Drive Module

Ground Screw or Lug Nut

:‘:' Braided Ground Strap
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Zero-stack Tab
and Cutout Engaged

Remove the Drive Module

You can remove DC-bus power supplies, regenerative bus supplies, dual-axis inverters, single-
axis inverters, iTRAK power supplies, or accessory modules from the panel in any
configuration by using the same procedure.

IMPORTANT  This procedure applies to any Kinetix 5700 drive module in any

configuration.

Follow these steps to remave Kinetix 5700 drive 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. Two or more top and bottom
screws are present on modules of greater width.

Handling and positioning of the 2198-RPxxx regenerative bus supply and all other
Kinetix 5700 drive modules, varies by catalog number. Follow these steps to lift and
remove the modules.

a. For the 2198-RP088 regenerative bus supply and all other Kinetix 5700 drive
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.
\ 2 Kinetix 5700 Drive System
— —\  (DC bus supply and dual-axis
|

inverter are shown)

Top Screws
(bottom screws not shown)

b. For the 2198-RP200, 2198-RP263, and 2198-RP312, madules, a hoist, straps, and J-
hooks with a lockable clasp capable of supporting the maximum module weight is
required to lift the module off the mounting screws and away from the panel.

For lifting instructions, see the Kinetix 5700 Regenerative Bus Supply Installation
Instructions, publication 2198-INO14.

Replace the Drive Module

To replace the drive module, reverse the steps that are shown above or refer to Mount Your
Kinetix 5700 Drive Modules on page 78.

Table 151 - Drive Module Torque Values

E:rtﬁ:ﬂﬂﬂ Drive Module Fasteners ﬁ?mﬂg.\iﬁlue
Al Kinetix 5700 Bulletin 2198-drive modules Module mounting screws 40(35.4)
Module ground lug
2198-Pxxx, 2198-RP088, 2198-RP200 0.8(71)
Input power connector screws 15..20
2198-RP263, 2198-RP312 (132..177)
Input power ground screw 5.6(50.0)
2198-Sxxx-ERSx Shield clamp screw 5.6(50.0)
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Start and Configure the
Drive Module

Table 151 - Drive Module Torque Values (Continued)

Kinetix 5700 Drive Module Torque Value
Cat. No. Fasteners Nern (Ibein)
2198-Dxxx-ERSx, 2198-Sxxx-ERSx Feedback connector kit screws 0.4(3.5)
2198-S086-ERSx, 2198-S130-ERSx, 2198-S160-ERSx Motor power bracket screws 0.8(7.1)
15...20
2198-5263-ERSX, 2198-S312-ERSxX Motor power connector screws | (133...7)
Motor power ground screw 5.6(50.0)

If replacing a drive module that was configured for Integrated STO mode, refer to Understand
Integrated Safety Drive Replacement on page 275.

Follow these steps to configure the replacement module.

IMPORTANT  If you intend to use the same 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 255.

1. Reapply power to the drive system.

Refer to Apply Power to the Kinetix 5700 Drive System on page 220 for the procedure.

2. Configure the network settings for the drive 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 Configure the Drive on page 162 to access those settings.

3. If you are replacing a 2198-xxxx-ERS3 (series A) drive with a 2198-xxxx-ERS3 (series B or
later) drive, see Replace 2198-xxxx-ERS3 (series A) with (series B or later) Drives for

more information.

4. Download the Logix Designer application to the controller.
5. Verify that the drive system is working properly.

Replace 2198-xxxx-ERS3 (series A) with (series B or later) Drives

When replacing a 2198-xxxx-ERS3 (series A) drive with a 2198-xxxx-ERS3 (series B or later)
drive, the procedure depends on how Electronic Keying is configured in the Module Definition.

IMPORTANT  If Electronic Keying in the Module Definition is configured for Exact
Match, the following guidelines apply:

« The Module Definition Revision level must match the 2198-xxxx-ERS3
(series B and later) drive firmware (revision 9 or later)

« For backwards compatibility with series A drives, Motion Safety in the
Module Definition of the 2198-xxxx-ERS3 (series B or later) drive must be

configured for STO Only.
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Figure 132 - Module Definition for 2198-xxxx-ERS3 (series B or later) drives

-

Module Definition

o

Revision:

Electronic Keying:

[Compatlb\e Module

Power Structure: [ZIQS*DU[]&ERSE

[] verify Power Rating on Connection

[Connection:

[Mation and Safety

e ] |

o ]

Help ]

Module Definition With

Module Definition

Compatible Module
Electronic Keying

Module Definition |
With Exact Match
Electronic Keying

Revision:

Electronic Keying: [Exact Match

=

Power Structure: [2198—D006—ERSE

=

Verify Powver Rating on Connection

Safety Application: MNetworked

Connection:

Mation and Safety

[l ala][«

Mation Safety 1: STO Only
Maotion Safety 2: STO Only
[ OK ] [ Cancel I l Help ]

In this flowchart, a 2198-xxxx-ERS3 series A drive (with drive firmware revision 7 or earlier) was
programmed by using Studio 5000 Logix Designer®, version 30 or earlier, and is replaced by a
2198-xxxx-ERS3 (series B or later) drives (with drive firmware revision 9 or later).

Figure 133 - 2198-xxxx-ERS3 (series B or later) Replacement Drive Flowchart

How is
Electronic Keying
configured?

No Program Changes

Download Program

Compatible Module

(select Revision 7or earlier
in Module Definition)

Exact Match

Must use Logix Designer
Version 31 or later.

Connection configured
for Motion and Safety

or Safety Only?

Must select Revision 9
or later in Module Definition
(selection must match
firmware revision in drive)

« Motion Only Connection
« Must select Drive Revision

+— Download Program

9 or later

Must configure Motion Safety (1) and
Motion Safety 2 as STO Only to avoid
any change in the application program.

Download Program
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Chapter 9

Overview

Kinetix 5700 Safe Torque-off Function

Use this chapter to become familiar with the safe torque-off functionality built into Kinetix®
5700 dual-axis and single-axis inverters.

The Kinetix 5700 dual-axis and single-axis inverters are equipped for hardwired safe torque-
off (STO). Hardwired STO mode, as described in this chapter, applies to 2198-xxxx-ERS3 and
2198-xxxx-ERS4 dual-axis and single-axis inverters.

The Kinetix 5700 dual-axis and single-axis inverters are also equipped for integrated safe
torque-off (STO) over the EtherNet/IP™ network. Integrated STO mode, as described in this
chapter, applies to 2198-xxxx-ERS3 and 2198-xxxx-ERS4 dual-axis and single-axis inverters.

The integrated Monitored SS1is supported by the 2198-Dxxx-ERS4 dual-axis and 2198-Sxxx-
ERS4 single-axis inverters. The Timed SS1stopping functions are supported by the 2198-Dxxx-
ERS3 (series B or later), the 2198-Dxxx-ERS4 dual-axis, and the 2198-Sxxx-ERS4 single-axis
inverters. For integrated Monitored SS1and Timed SS1stopping function operations, see the
Kinetix 5700 Safe Monitor Functions Safety Reference Manual, publication 2198-RMO0Q1.

Table 152 - Kinetix 5700 Functional Safety Mode Support

Safety Mode g::lha:is Inverters giﬂ?lﬁ?is Inverters
2198-Dxxx-ERS3 2198-Sxxx-ERS3
Hardwired STO mod
arduired >T2mode 2198-Dxux-ERSh 2198-Sxx-ERSh
2198-Dxxx-ERS3 2198-Sxxx-ERS3
Integrated STO mode
2198-Dxxx-ERS4 2198-Sxxx-ERS4
Monitored SS1stopping function |2198-Dxxx-ERS4 2198-Sxxx-ERS4
. . . 2198-Dxxx-ERS4 2198-Dxxx-ERS4
Timed 331 stopping function 2198-Dxxx-ERS3 (series B or later) | 2198-Sxxx-ERS3 (series B or later)

The hardwired and integrated STO modes and SS1 stopping functions meet the requirements
of Performance Level e (PL e) per IS0 13849-1and SIL CL 3 per IEC 61508, IEC 61800-5-2 and
IEC 62061.

Certification

The TUV Rheinland group has approved 2198-Dxxx-ERSx and 2198-Sxxx-ERSx inverters with
hardwired and integrated safe torque-off for use in safety-related applications up to

IS0 13849-1 Performance Level e (PL e), SIL CL 3 per IEC 61508, IEC 61800-5-2, and IEC 62061, in
which removing the motion producing power is considered to be the safe state.

For product certifications currently available from Rockwell Automation, go to rok.auto/

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 IS0 13849 performance level or IEC 62061 SIL
level

+  Project management and proof testing in accordance with IS0 13849
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Stop Category Definition

Stop Category 0 as defined in IEC 60204 or safe torque-off as defined by 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 [EC 60204-1.

Performance Level (PL) and Safety Integrity Level (SIL)

For safety-related control systems, Performance Level (PL), according to IS0 13849-1, and SIL
levels, according to IEC 61508 and 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.

Refer to the IS0 13849-1, IEC 61508, and 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 and continuous mode.
The SIL value for a High-demand and 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 153 provides 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 153 - PFH for 20-year Proof Test Interval (STO function)

Atibute Sigle-xis Inverters Duak-axis inverters

PFH (1e-9) 157 1.64

HFT (hardware fault tolerance) V|1 1

Proof test (years) 20 20
(1) FEBL{%%aerg fzault tolerance is the minimum number of faults that can cause a loss of the safety function as defined by

Safe Torque-off Feature

The safe torque-off (STO) circuit, when used with suitable safety components, provides
protection according to IS0 13849-1(PL e), according to IEC 61508, IEC 61800-5-2, and

IEC 62061(SIL CL 3). All components in the system must be chosen and applied correctly to
achieve the desired level of operator safequarding.

The 2198-xxxx-ERS3 and 2198-xxxx-ERS4 STO circuit is designed to turn off all of the output-
power transistors when the STO function is requested. You can use the 2198-xxxx-ERSx STO
circuit in combination with other safety devices to achieve a Stop Category 0 stop as
described in Stop Cateqory Definition on page 254, and protection-against-restart as specified
in IEC 60204-1.

performing mechanical work on the drive system or affected area of a

ATTENTION: The safe torque-off (STO) feature is suitable only for
A machine. It does not provide electrical safety.
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SHOCK HAZARD: In Safe Torque-off mode, hazardous voltages can still be
present at the drive. To avoid an electric shock hazard, disconnect power to
the system and verify that the voltage is zero before performing any work

on the drive.

ATTENTION: Personnel responsible for the application of safety-related
programmable electronic systems (PES) shall be aware of the safety
requirements in the application of the system and shall be trained in using
the system.

Out of Box State

Kinetix 5700 servo drives are capable of safe torque-off (STO) functionality in Hardwired STO
mode or Integrated STO mode. Out of the box, the Kinetix 5700 servo drives are in Hardwired
STO mode, which means they are ready for hardwired connections to the safety (ST0)
connector. To bypass the hardwired safety function, jumper wires must be installed in the STO
connector.

IMPORTANT Out of the box, Kinetix 5700 servo drives are in Hardwired STO mode.

IMPORTANT To bypass the STO feature while commissioning or testing the drive,
the drive must be configured for Hardwired STO mode. Refer to Safe.
Torque-off Feature Bypass on page 268 for a wiring example.

Out of the box, you can use Kinetix 5700 servo drives in Integrated STO mode only after a
Motion and Safety or Safety-only connection has been established at least once in the Logix
Designer application.

How to Recognize Hardwired STO Mode

You can read the safety control state from the axis tag AxisSafetyState, or by using an MSG
command in the Logix Designer application to read the Safety Supervisor status.

In Hardwired STO mode, if STO inputs are OFF then Safety Supervisor state is Not Configured
ES))and if STO inputs are ON then Safety Supervisor state is Not Configured, torque permitted
51).

Table 154 - Safety Supervisor States

Value Safety Supervisor State Definition Safety Mode

2 Configured (no safety connection) |No active connections Integrated

4 Running Normal running state Integrated

7 Configuring Transition state Integrated

8 Not Configured Hardwired STO mode with torque Hardwired (out of the box)
disabled

51 Not Configured (torque permitted) Hardwired STO mode with torque |y, 4y.ireq (out of the box)
permitted

52 Running (torque permitted) STO bypass state Integrated

Restore the Hardwired STO Mode by Using the Logix Designer Application

IMPORTANT This section applies to 2198-xxxx-ERS3 (series A) drives. The
2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B or later) drives are
configured for Hardwired or Networked mode in the Module Definition
dialog box under Module Properties>General category.

After the integrated safety connection configuration is applied to the Kinetix 5700 servo drive
at least once, you can restore the drive to the Hardwired STO mode by using the Logix Designer
application.
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IMPORTANT

Only authorized personnel should attempt Reset Ownership.

The safety connection must be inhibited before the reset is
attempted. If any active connection is detected, the safety reset is
rejected and Reset Failed appears on the display.

Follow these steps to restore your Kinetix 5700 servo drive to the Hardwired STO mode.

1. Right-click the Kinetix 5700 servo driveyou -
just created and choose Properties.

2. Select the Connection category.

The Connection category appears.

I/O Configuration
4 B9 1756 Backplane, 1756-A7
[0] 1756-L84ES UM_SafetyController
4 7 Ethernet
1756-L84ES UM_SafetyController
§ 2198-P208 UM_Converter

= 2198-D006-ERS4 UM_D006
£l 2198-5086-ERS4 UM_S086

4 f] 1756-EN2TR UM_EN2TR

B91756 Backplane, 1756-A17

¢ s roprtes Lo s ooz0ws4 o0«

- General

. Safety

- Time Sync

- Madule Info

- Internet Protocol

-- Port Configuration

- Metwork

[=]-Maotion

- Associated Axes
- Power

- Digital Input

- Motion Diagnostics
=-Motion Safety 1

- Actions

- Primary Feedback
- Sealing

- 8TO

- 881

[=-Motion Safety 2

- Actions

- Primary Feedback
- Sealing

- 8TO0

- 881

Status: Offline

Connection

Name

Requested Packet Interval (RPI)

Connection o

(ms) EtherNet/IP
B _MationSync 2.0 =] Set by Motion Group | Unicast
Safety Output 20 2| Set by Safety Task Unicast
Safety Input 10 | Set on Safety Page | Unicast

4|

I

[] Inhibit Module

[ major Fault On Contraller I Connection Fails While in Run Mode

Module Fault

Apply

3. Check Inhibit Module.
4. Click Apply.
5. Click the Safety category.

Mol properte:tocaGasss ouzn s o0y [

General Safety
- Connection
- Time Sync Connection | Requested Packet | Connection Reaction|  Max Observed
.- Module Info Type Interval (RPI) (ms) Time Limit (ms) Network Delay (ms)
- Internet Protocol Safety Input 103 401 | Reset
- Port Configuration Safety Qutput 20 60.0 | Reset
- Network
[=-Mation

- Associated Axes Configuration Ownership:

- Power

- Digital Input L

i~ Motion Diagnostics

6. Inthe Configuration Ownership field, click Reset Ownership.
The drive reverts back to Hardwired STO mode.
7. Click OK.
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Table 155 - Safety Related Axis Tags

Restore Hardwired STO mode by Using the Drive Display

After the integrated safety connection configuration is applied to the Kinetix 5700 servo drive
at least once, you can restore the drive to Hardwired STO mode by using the drive display and
navigation buttons.

IMPORTANT Only authorized personnel should attempt Reset Ownership.

The safety connection must be inhibited before the reset is
attempted. If any active connection is detected, the safety reset is
rejected and Reset Failed appears on the display.

Follow these steps to restore your Kinetix 5700 drive to the Hardwired STO mode.

1. Disable any Motion and Safety connections configured in the Logix Designer
application.

You can do this in Module Properties or by unplugging the Ethernet cable.

2. From the Home screen on the drive display, press the settings % button.

3. From the SETTINGS menu, scroll down by using the 2 K4 arrows and select K=
SAFETY.

4. PressE=to request a Reset Ownership.
Are You Sure? appears on the display.

5. Press K= to acknowledge and begin the reset ownership.

If a reset ownership is requested, but not acknowledged within 30 seconds, the display
automatically reverts back to the Home screen and the drive does not complete the
reset ownership.

If a reset ownership is requested and acknowledged within 30 seconds, the drive
reverts back to Hardwired STO mode.

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 a Kinetix 5700 add on profile (AOP) is added to a Logix Designer application I/0 tree, axis
tags are added to the controller tags.

This table lists the safety related STANDARD tags that are added when a new AXIS_CIP_DRIVE
axis is defined.

Logix Designer Tag Name Attribute [bit] Type Description

AxisFaults 34 DINT
GuardFaultStatus [5] BOOL STO fault - Hardwired
SafetyFaultStatus [8] BOOL STO fault - Integrated

ModuleFaults 163 DINT

GuardStatus 980 DINT
GuardOKStatus [0] BOOL Not STO fault - Hardwired
GuardGateDriveOutputStatus [2] BOOL Torque allowed - Hardwired
GuardStoplnputStatus [3] BOOL Safety inputs active - Hardwired
GuardStopRequestStatus [4] BOOL Safety input requesting STO - Hardwired

GuardFault 981 DINT
GuardStopInputFault [9] BOOL STO fault - Hardwired
GuardGateDriveFault [2] BOOL Internal STO circuit fault - Hardwired
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Table 155 - Safety Related Axis Tags (Continued)

Logix Designer Tag Name Attribute [bit] Type Description
CIPAxisFaultsRA 903 DINT
SafetyModuleCommunicationErrorFault [28] BOOL Loss of communication to safety control
CIPAxisAlarmsRA 904 DINT
SafetyModuleCommunicationErrorAlarm [28] BOOL Loss of communication to safety control
ClIPInitializationFaultsRA 910 DINT
InvalidSafetyFirmwareFault [14] BOOL Invalid safety control firmware
CIPStartinhibits 676 DINT
SafeTorqueOffActivelnhibit [5] BOOL Torque disabled - Integrated
CIPStartinhibitsRA 912 DINT
SafeTorqueOffInhibit [5] BOOL Torque disabled - Hardwired
AxisSafetyState 760 DINT Safety supervisor state
AxisSafetyStatus 761 DINT
SafetyFaultStatus [0] BOOL Status of Sl.SafetyFault
SafetyResetRequestStatus [1] BOOL Status of SO.Reset or SO.ResetRequest
SafetyResetRequiredStatus [2] BOOL Status of SI.ResetRequired
SafeTorqueOffActiveStatus [3] BOOL Status of S0.SafeTorqueOff or SO.STOOutput
SafeTorqueOffDisableStatus [4] BOOL Status of SI.TorqueDisabled
SafetyOutputConnectionClosed [30] BOOL 1if all output connections are closed
SafetyOutputConnectionldleStatus [31] BOOL 1if safety controller is in program mode
AxisSafetyFaults 763 DINT
SafetyCoreFault [1] BOOL Loss of communications to safety control
SafetyTorqueOffFault [3] BOOL Status of Sl.SafetyFault
(1) Bits not shown are always zero.
Explicit Messages

258

You can use explicit messages to obtain additional diagnostic information from the safety
controller by using an MSG instruction.

Safety Supervisor State

The safety supervisor state provides information on the state of the integrated safety
connection and the mode of operation. There is only one safety supervisor object per drive
module. Therefore, for dual-axis inverters, the safety supervisor is the same on both axes.

Table 156 - Safety Supervisor State: MSG

Parameter Value Description
Service Code 0x0E Get attribute single
Class 0x39 Safety supervisor
Instance 1

Attribute 0x0B Device status

Data Type SINT Short integer
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Table 157 - Safety Supervisor States

Value Safety Supervisor State Definition Safety Mode

2 Configured (no safety connection) |No active connections Integrated

4 Running Normal running state Integrated

7 Configuring Transition state Integrated

8 Not Configured Hardwired STO mode with torque | .. 4..:red (out of the box)
disabled

51 Not Configured (torque permitted) Hardwired STO mode with torque |, qyiroq (out of the box)
permitted

52 Running (torque permitted) STO bypass state Integrated

Safe Torque-off Mode

You can use the attribute STO Mode to check if the Kinetix 5700 inverter is in STO Bypass

mode.

Table 158 - Safe Torque-off Mode: MSG

Parameter Value Description

Service Code 0x0E Get attribute single
Class 0x5A Safety stop functions
Instance Tor2 Inverter axis number
Attribute 0x104 ST0 mode

Data Type SINT Short integer

Table 159 - Safe Torque-off Mode: Values

Value Definition
1 Normal operation
2 STO bypass mode

Safe Torque-off Faults

When a safety fault is indicated in any of the following tags:

« Sl.SafetyFault

» Axis.SafetyFaultStatus
« Axis.SafetyTorqueOffFault

The cause of the fault can be read using an explicit message.

Table 160 - Safe Torque-off Fault Type: MSG

Parameter Value Description

Service Code 0x0E Get attribute single
Class 0x5A Safety stop functions
Instance Tor2 Inverter axis number
Attribute 0x108 STO fault type

Data Type SINT Short integer

Table 161 - Safe Torque-off Fault Type: Values

Value Definition

1 No Fault

3 Circuit Error

104 Hardwired input in Network mode
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Hardwired Safe Torque-off  This section introduces you to the Kinetix 5700 hardwired safe torque-off (STO) feature that
meets the requirements of Performance Level e (PL e) per IS0 13849-1and SIL CL 3 per IEC
61508, IEC 61800-5-2 and IEC 62061.

The 2198-xxxx-ERS3 and 2198-xxxx-ERS4 inverters use the STO connector for wiring external
safety devices and cascading hardwired safety connections from drive-to-drive.

Compatible Controllers

A ControlLogix® 5570, ControlLogix 5580, CompactLogix® 5370 or CompactLogix 5380
controller is required for drive control.

The Studio 5000 Logix Designer® application provides support for programming,
commissioning, and maintaining these CompactLogix and ControlLogix controllers with Kinetix

5700 drive systems.
Table 162 - Studio 5000 Logix Designer Requirements
Studio 5000 Logix Designer Kinetix Dual-axis Inverters Kinetix Single-axis Inverters
Application Cat. No. Cat. No.
Version 26 or later 2198-Dxxx-ERS3 (series A) 2198-Sxxx-ERS3 (series A)
. 2198-Dxxx-ERS4 2198-Sxxx-ERS4
Version 31 or later 2198-Dxxx-ERS3 (series B or later) | 2198-Sxxx-ERS3 (series B or later)

Description of Operation

The safe torque-off feature provides a method, with sufficiently low probability of failure, to
force the power-transistor control signals to a disabled state. When disabled, or any time
power is removed from the safety enable inputs, all of the drive output-power transistors are
released from the ON-state. This results in a condition where the drive performs a Category 0
Stop (refer to Stop Cateqgory Definition on page 254). Disabling the power transistor output
does not provide physical isolation of the electrical output that is required for some
applications.

For hardwired control of the safe torque-off (STO) function:
« The STO function needs to be in Hardwired STO mode
«  The appropriate wiring must be connected to the Safety (STO) connector plug

Refer to Hardwired Safe Torque-off Electrical Specifications on page 269 for more information
on the safety inputs.

Under normal operation, the safe torque-off inputs are energized. If either of the safety enable
inputs are de-energized, then all of the output power transistors turn off. The safe torque-off
response time is less than 12 ms.

ATTENTION: Permanent magnet motors can, in the event of two
simultaneous faults in the IGBT circuit, result in a rotation of up to 180
electrical degrees.

field indicates the SafeTorqueOffInhibit and GuardStopRequestStatus bits of
the AxisGuardStatus tag are set to 1.

2 ATTENTION: If any of the safety enable inputs de-energize, the Start Inhibit
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Figure 134 - Normal System Operation
24V DC

SS_IN_CHO |
0V DC

24V DC

SS_IN_CH1

0V DC

GuardFault

SafeTorqueOffinhibit

GuardOkStatus

GuardGateDriveQutputStatus

GuardStoplnputStatus

GuardStopRequestStatus

GuardStoplnputFault

Event

1
0

[
j——— 1 Second Discrepancy Limi
|

|
Nofault —m :

-«—— 15econd Debounce Time

Table 163 - Normal System Operation Legend

|
|
| |
o I
I |
| Start Inhibit : ; : Start Permit
I I (I I
| | | |
| | [ [l
| | oK [ [
[ [ (. I
I | [ I
T f
| Torque Disabled : | : | Torque Permitted
I I [ I
| I [ I
| Di;abIeTorque : | : : Permit Torque
| I [ I
| [ !
Torque Disabled ‘ : I Torque Permitted
| |
| I [ I
I | [ T
| | No Fault | [
1 2 34 56

Event |Description

1

At least one input is switched-off. The GuardStopRequestStatus bit is set to 1.

2

Second input is switched off. If both STO inputs are not in the OFF state simultaneously within 100 ms
or after 1second, then GuardStopInputFault is posted.

First input is switched-on.

Second input is switched-on within 1second of event 3.

posted.

Both inputs are in the ON state simultaneously within 1second. As a result, GuardStopInputFault is not

The GuardStopRequestStatus bit sets back to 0 if event 4 occurs within a 100 ms interval after event 3.
If event 4 is outside of the 100 ms interval, but within the a 1 second interval after event 3, then the
GuardStop RequestStatus bit sets back to 0 after the 1second interval following event 3 (not
immediately following event 4).
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Troubleshoot the Safe Torque-off Function

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

IMPORTANT  If both STO inputs are not in the OFF state simultaneously within 100 ms
or after 1second, then GuardStopInputFault is posted.

Figure 135 illustrates when the safe torque-off mismatch is detected and GuardStoplnputFault
is posted.

Figure 135 - System Operation in the Event of STO Inputs Discrepancy (fault case 1)

24V DC
SS_IN_CHO |
0V DC

24V DC ;
SS_IN_CH1 :
0V DC !
_>: ;4— 1 Second Discrepancy Limit
GuardFault . 1 No Fault Faulted
| [
1 [
SafeTorqueOffinhibit [ Start Inhibited
|
0 ‘ |
[
1 [
GuardOkStatus : oK Not OK
0 | |
| |
GuardGateDriveQutputStatus ! ‘
| Torque Disabled
0 T
[
-I |
GuardStoplnputStatus |
0
[
1 L
GuardStopRequestStatus | Stop Requested
0 |
[ [
1 \
GuardStoplnputFault . | No Fault Faulted

When one safety input is turned off, the second input must also be turned off, otherwise a fault
is asserted (see Figure 136). The fault is asserted even if the first safety input is turned on
again, without the second input transitioning to the ON state.
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Figure 136 - System Operation in the Event of STO Inputs Discrepancy (fault case 2)

SS_IN_CHO 24V | |
0V DC ‘
[
ssNch 24VDC ;
0vDC \
—>: |~«—— 1 Second Discrepancy Limit
GuardFault ) No Fault Faulted

e 'I
SafeTorqueOffnhibit | Start Inhibited

0 T
| |
GuardOkStatus 1 ] ” o
0 :
[
[
GuardGateDriveOutputStatus 1 | )
0 ‘ Torque Disabled
[ [
[ [
GuardStoplnputStatus 1 T
0 | [
[ \
[ [
GuardStopRequestStatus 1
Preq 0 | : Stop Requested
\ \
\
GuardStopInputFault ! | No Fault Faulted
0

Figure 137 - System Operation in the Event of STO Inputs Discrepancy (fault case 3)

24V DC [
sNcho _I |

— | 14—1 Second Discrepancy Limit
24V DC T
SS_IN_CH1 I |
0vDC — I
—>‘I ‘I<—100ms | |
‘I |
GuardFault : : NoFault | Faulted
* T/ ; |
Lo | |
SafeTorqueOffinhibit | | w w Strt Inhibited
0 w B
Lo | |
L
GuardOkStatus | ; | oK ; Not 0K
0 —t ‘
Lo | |
| ‘
GuardGateDriveQutputStatus | | | ; Torque Disabled
0 I
o : :
| |
GuardStoplnputStatus 1 I
oL 1
Lo ‘ |
I
-I L |
GuardStopRequestStatus . | : j j Stop Requested
Lo
L S
GuardStopInputFault 0 |1 Nofault | Faulted

ATTENTION: The safe torque-off fault is detected upon demand of the safe
torque-off function. After troubleshooting the STO function or performing
maintenance that might affect the STO function, the STO function must be
executed to verify correct operation.
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IMPORTANT  The GuardStopInputFault can be reset only if both inputs are in the OFF-
state for more than 1second. After the fault reset requirement is
satisfied, an MAFR command in the Logix Designer application must be
issued to reset the GuardStoplnputFault.

Safe Torque-off Connector Data

Two rows of eight pins are provided for making drive-to-drive connections. The dual-axis
inverters have pins designated for axis A and axis B. The single-axis inverters do not use ST0-
6, -7, -8 and STO-14, 15, -16.

Figure 138 - Pin Orientation for 16-pin Safe Torque-off (STO) Connector

2198-Dxxx-ERSx 2198-Sxxx-ERSx
Dual-axis Inverter Single-axis Inverter

Safety (ST0) Connector Plug Safety (ST0) Connector Plug
TOCE] | sB+/NC ZD( E‘ SB+/NC
LI || s1A 21| || s1A
51OCH] || sca BIOCHT] || sca
O || s2a M| || s2A
HOGERE:E HOGERE:S
61T ||s1B 61T || NiC
71OCTs] || scB H@ ORI e
le 316 S28B 8] ] ]N/C

Table 164 - Safe Torque-off Connector Pinouts

STOPin |y o Ry 758 Seot RS« Signal
1 Safety bypass plus signal. Connect to both safety inputs to disable safe torque-off function. | SB+

2 |10 |Safe stop input channel 1, axis A. S1A

3 |Mm |Safe stop input common, axis A. SCA

4 112 |Safe stop input channel 2, axis A. S2A

5 |13 |Safety bypass minus signal. Connect to safety common to disable safe torque-off function. |SB-

6 |14 |Safe stop input channel 1, axis B. N/C S1B

7 |15 |Safe stop input common, axis B. N/C SCB

8 |16 |Safe stop input channel 2, axis B. N/C S2B

9 N/C N/C -

IMPORTANT ST0-3 and STO-7 is common for the digital inputs, the safety inputs,
and the encoder power supply (optional).
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Wire the Safe Torque-off Circuit

This section provides guidelines for wiring safe torque-off connections to your Kinetix 5700
drive.

IMPORTANT When replacing 2198-xxxx-ERS3 (series A) single-axis and dual-axis
inverters with 2198-xxxx-ERSx (series B or later) inverters, you must
use the connector plugs that are included with your inverter and
drive.

Install 2198-xxxx-ERS3 (series A) Safety (STO) Connector Plugs

The right side of the safety connector plug requires an off-center push when inserting it into
the STO connector. This applies to 2198-xxxx-ERS3 (series A) single-axis and dual-axis
inverters.

IMPORTANT An off-center push is required to engage the locking features on the
bottom of the safety connector plugs and seat properly with the drive
STO connector. Failure to do this can result in the connector plug
pulling out of the drive connector during normal operation.

Figure 139 - Insert the 2198-xxxx-ERS3 (series A) Safety Connector Plug
0ff-center Push

Kinetix 5700 Inverter Drive .
(2198-xxxx-ERS3, series A, Locking Features
inverter is shown)

Push the Right-hand Side

&
Safety (STO) Connector Plug — ‘ e

BREZEZ
][ E[
- NET-(5) Safety Plug
- 7777777772 L
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Kinetix 5700 Inverter Drive
(2198-xxxx-ERS4 inverter is shown)

Safety (STO) Connector Plug — |

266

Install 2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B or later) Safety Connector Plugs

The safety connector plugs have two locking leavers that you push in a clockwise direction as
you insert the plugs into the drive connector. This is the locked position. Rotate the leavers
counter-clockwise to the open position to release the connector plugs. This applies to
2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B or later) single-axis and dual-axis inverters.

IMPORTANT

Push the locking leavers clockwise into the locked position as you
insert the STO connector plugs. Failure to do this can result in the
connector plugs pulling out of the drive connector during normal
operation.

Figure 140 - Insert the 2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B or later) Safety Connector

Plugs

I

&)
o=

Y

@ @g

‘E@
i Z L

Push to Lock

Push to Lock

g Locking Leavers in
Push to Unlock ~g—___ 7 Locked Position

j Open Position
(rotated counter-clockwise)

Locked Position
(rotated clockwise)

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

IMPORTANT  Toimprove system performance, run wires and cables in the wireways
as established in Establish Noise Zones beginning on page 60.

IMPORTANT  Pins ST0-1and ST0-5 (SB+ and SB-) are used to disable the safe torque-

off function. When wiring to the STO connector, use an external 24V
supply for the external safety device that triggers the safe torque-off
request. To avoid jeopardizing system performance, do not use pin
STO-1as a power supply for the external safety device.
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Safe Torque-off Wiring Requirements

The safe torque-off (STO) connector uses spring tension to secure the wire. Depress the
numbered tab along side each pin to insert or release each wire. Two rows of pins are
provided for drive-to-drive connections. Wire must be copper with 75 °C (167 °F) minimum

rating.
IMPORTANT  The National Electrical Code and local electrical codes take precedence
over the values and methods provided.
IMPORTANT  Stranded wires must terminate with ferrules to prevent short circuits,

per table D7 of 1S0 13849.

Figure 141 - Safe Torque-off (STO) Terminal Plug

2198-Sxxx-ERSx
Single-axis Inverter
Safety (STQ) Connector Plug

Table 165 - Safe Torque-off (ST0) Connector Plug Wiring

2198-Dxxx-ERSx
Dual-axis Inverter
Safety (STO) Connector Plug

Kinetix 5700 Inverter, Top View
(2198-D057-ERS4 dual-axis inverter
is shown)

Safe Torque-off (ST0)

Connector Signal Rec;:mmended Wire Size Stri?'lﬁngth 'ﬁorqﬂg ya)lue
mm (in. om (Ibein

STO Pin 2198-Dxxx-ERSX 2198-Sxxx-ERSX mm* (AWG)

1 SB+ SB+

2 10 S1A S1

3 1l SCA SC

4 12 S2A S2

6 14 S1B NC

1 15 SCB NC

8 16 S2B NC

9 NC NC

(1) This connector uses spring tension to hold wires in place.
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Safe Torque-off Feature Bypass
The Kinetix 5700 inverters do not operate without a safety circuit or safety bypass wiring. For
applications that do not require the safe torque-off feature you must install jumper wires to
bypass the safe torque-off circuitry.
Kinetix 5700 inverters ship with a 16-pin wiring plug for wiring to safety devices. To bypass the
safety function, wire these signals as shown in Figure 142. With the jumper wires installed, the
safe-off feature is not used.
Figure 142 - Safe Torque-off Bypass Wiring
2198-Dxxx-ERSx 2198-Sxxx-ERSx
Dual-axis Inverter Single-axis Inverter
Safety (ST0) Connector Plug Safety (ST0) Connector Plug
bl 11 (9 SB+/NC el 19 SB+/NC
--ZEJCE-I S1A ZE)C]E-' S1A
HE@H SCA H@@ SCA
--EEJCE-I S2A --EE]OE-I S2A
--EEJOE-I SB- EEJE]E-I SB-
[ 6] (e S1B 6] ) Td] N/C
pepe 7] (TS :I scB He@H N/C
—--EEJEE-I S2B Z[j 16 N/C
— L] gﬁm
IMPORTANT If the safe torque-off function is not required, the drive safety
configuration must be returned to Hardwired STO mode and the
bypass jumper wires applied to the safety (STO) connector plugs.
Cascade the Safe Torque-off Signal
The total number of drives in a single cascaded safety circuit is limited by the current carrying
capacity of the cascaded safety wiring. Refer to Table 166 for current rating per channel, per
drive.
In this example, the cascaded safe torque-off (STO) wiring is for an application with three
single-axis inverters and a single safety device.
Figure 143 - Cascaded STO Wiring - Single-axis Inverters
Dual-channel
Equivalent
Safety Device NN First Drive Middle Drive Last Drive
SB+/NC SB+/NC SB+/NC
S1A S1A S1A
-@ ScA SCA SCA
S2A S2A S2A
24V DC SB- SB- SB-
N/C N/C N/C
N/C N/C N/C
N/C N/C N/C
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In this example, the cascaded safe torque-off (STO) wiring is for an application with three

dual-axis inverters and two separate safety devices.

Figure 144 - Cascaded STO Wiring - Dual-axis Inverters with Two Safety Devices

Equivalent

Dual-channel

Safety Device

1y

Dual-channel
Equivalent
Safety Device

B

AT

)2
AT

= o
B 4
w
4
o
=3
o =
@

SB+/NC
STAm

SCAm

.@

24V DC

Dual-channel
Equivalent
Safety Device E S First Drive Middle Drive
SB+/NC OCE SB+/NC neen SB-+/NC
1A mpmpenl 3 (0] STA 2] ([0} S1Am
@ SCAmmen 3 T (1T} SCAmpmmtet 3 T (1T} SCAmy
S2A ne@H S2A AOCTh S2A
24VDC % | | EOCH % | | EOCE -
e | B e 6 | )(_[14] S Bt 6 | (14 S1Bm-
@ Sl 7] ) [5 S T (e
28 (8] (6} S2Bmmpump 8 ] )([16 S2B
LT LT

Last Drive _

In this example, the cascaded STO wiring is for an application with three dual-axis inverters
and a single safety device for all axes.

Figure 145 - Cascaded STO Wiring - Dual-axis Inverter with Single Safety Device

SB-+/NC
S1A

S2A
SB-
pr— | B

SCB

SCA

2A

Middle Drive

SB+/NC
S1A

s
g

SCA

Last Drive

SB-

S1B!

L

SCB

0000000

rS“B

i

rSZB

S2A

SB-

S1B!
SCB!

I—SZB

Hardwired Safe Torque-off Electrical Specifications

IMPORTANT

To maintain their safety rating, Kinetix 5700 inverters must be installed

inside protected control panels or cabinets appropriate for the

environmental conditions of the industrial location. The protection class
of the panel or cabinet must be IP54 or higher.

Table 166 - Hardwired STO Electrical Specifications

Attribute Value

Input current <10 mA

Input ON voltage range 18...26.4V DC

Input OFF voltage, max 5vDC

Input ON current, per input, max |10 mA, each drive "
safety inputs Input OFF current, max
(per channel) (@Vin<5V00) ' 2mA

Pulse rejection width 700 ps

External power supply @ SELV/PELV

Input type

Optically isolated and reverse voltage protected

(1) The maximum number of drives cascaded with safe torque-off wiring is 50.
(2) SELV or PELV rated power supplies must be used to energize external safety devices connected to the Kinetix 5700 safety

inputs.
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Integrated Safe Torque-off

For additional information regarding Allen-Bradley® safety products, including safety relays,
light curtain, and gate interlock applications, refer to
https://ab.rockwellautomation.com/Safety.

This section introduces you to the Kinetix 5700 safe torque-off (STO) feature over the
EtherNet/IP network that meets the requirements of Performance Level e (PL e) per

IS0 13849-1and SIL 3 per IEC 61508, IEC 61800-5-2, and IEC 62061. Integrated STO applies to
2198-xxxx-ERS3 and 2198-xxxx-ERS4 dual-axis and single-axis inverters.

In Integrated STO mode, the GuardLogix® safety controller issues the STO command over the
EtherNet/IP network and the 2198-xxxx-ERS3 and 2198-xxxx-ERS4 dual-axis and single-axis
inverters execute the STO command.

Compatible Safety Controllers

A GuardLogix 5570 or Compact GuardLogix 5370 safety controller is required for integrated
safety control of the Kinetix 5700 safe torque-off function.

The Studio 5000 Logix Designer application, version 26.00 or later, provides support for
programming, commissioning, and maintaining Logix 5000° safety controllers with
Kinetix 5700 drive 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 controls only the safety, while a separate ControlLogix 5570,
ControlLogix 5580, CompactLogix 5370, or CompactLogix 5380 controller that controls
motion

Table 167 - Studio 5000 Logix Designer Requirements

Studio 5000 Logix Designer | Kinetix Dual-axis Inverters Kinetix Single-axis Inverters
Application Cat. No. Cat. No.
Version 26 or later 2198-Dxxx-ERS3 (series A) 2198-Sxxx-ERS3 (series A)

2198-Dxxx-ERS4 2198-Sxxx-ERS4
2198-Dxxx-ERS3 (series B or later) ! |2198-Sxxx-ERS3 (series B or later)

(1) When 2198-xxxx-ERS3 (series B or later) drives are used in Timed SS1 safety applications, Studio 5000 Logix Designer
application, version 31, must be used.

Version 31 or later

Safety Application Requirements

Safety application requirements include evaluating probability of failure rates (PFH), system
reaction time settings, and functional verification tests that fulfill SIL 3 criteria. Refer to
Average Frequency of a Dangerous Failure on page 254 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 1/0 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 12.

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
Kinetix 5700 drive.
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Description of Operation

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 motor
is coasting. 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 Kinetix 5700 drive module must be added to the GuardLogix 5570 or Compact
GuardLogix 5370 controller 1/0 Configuration.

»  The module must be configured for Safety Only or Motion and Safety connections
« The safety bypass jumper wires must be removed.

IMPORTANT If the STO bypass jumper wires were applied during machine
commissioning or maintenance, they must be removed before the
drive will operate in Integrated STO mode.

The Kinetix 5700 drive STO function reaction time is less than 10 ms. Reaction time for the
drive is the delay between the time the drive STO command receives the CIP Safety™ packet
with an STO request and the time when motion producing power is removed from the motor.

Table 168 - Safe Torque-off Network Specifications

Attribute 2198-xxxx-ERS3 | 2198-xxxx-ERS4
STO function reaction time 10 ms, max

Safety connection RPI, min 6ms

Input assembly connections ! 3 |1

Output assembly connections 0 1

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 5570 or Compact GuardLogix 5370

safety controller commands the Kinetix 5700 safe torque-off function through the appropriate
tag in the safety output assembly.

IMPORTANT  The tag names listed in Table 169 changed in the Logix Designer
application, version 31 and later, depending on how Motion Safety is
configured in the Module Definition.

Table 169 - STO Tag Name Changes in the Logix Designer Application

STO0 Tag Names STO Only Tag Names Safe Stop Only - No Feedback Tag Names
Studio 5000 Logix Designer | Studio 5000 Logix Designer | Studio 5000 Logix Designer

(version 30 and earlier) (version 31 and later) (version 31 and later)

S0.SafeTorqueOff S0.SafeTorqueOff S0.ST00utput

S0.Reset S0.Reset S0.ResetRequest

The S0.Command tags are sent from the GuardLogix safety output assembly to the Kinetix
5700 safety output assembly to control the safe torque-off function.

The Sl.Status tags are sent from the Kinetix 5700 inverter to the GuardLogix safety input
assembly and indicate the Kinetix 5700 safety control status.

The Sl.ConnectionStatus tags indicate the safety input connection status.
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Table 170 and Table 171 list the safety tags added to the controller tags when a Kinetix 5700

servo drive is added to a GuardLogix I/0 Configuration and the connection is configured for
Motion and Safety or Safety Only.

IMPORTANT  The S0.SafeTorqueOff and S0.ResetRequest tag names change when
Motion Safety in the Module Definition is configured as Safe Stop Only -

No

Feedback.

The attribute values listed are the Assembly Object attribute values.

Table 170 - Single-axis Inverter Integrated STO Specifications

Safe Stop Only - No Feedback Tag Names Attribute
Logix Designer Tag Name Studio 5000 Logix Designer [bit] Type Description
(version 31and later)
Sl.ConnectionStatus @ DINT
SI.RunMode (0] BOOL Combinations of the RunMode and
SI.ConnectionFault [ BOOL ConnectionFaulted states
sl.status () SINT
- 0 = Torque Permitted
Sl.TorqueDisabled [0] BOOL 1= Torque Disabled
Sl.SafetyFault [6] BOOL 1= ST0 fault present
Sl.ResetRequired [7] BOOL 1=Reset is required
$0.Command ) SINT
$0.SafeTorquedff S0.5T00utput [0] pooL |0 Disable Permit
’ a ’ p 1=Permit Torque
S0.Reset 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.

272

IMPORTANT

Only the data listed in Table 170 is communicated with SIL 3 integrity.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024



Chapter 9 Kinetix 5700 Safe Torque-off Function

Table 171 - Dual-axis Inverter Integrated STO Specifications

. . Safe Stop Only - No Feedback Tag Names Attribute L
Logix Designer Tag Name Studlp 5000 Logix Designer [bit] Type Description
(version 31 and later)
Sl.ConnectionStatus 2 DINT
SI.RunMode [0] BOOL Combinations of the RunMode and
Sl.ConnectionFaulted [1 BOOL ConnectionFaulted states
Sl Status1 W) SINT Motion Safety 1
Sl.TorqueDisabled1 [0] BOOL 0 = Torque Permitted; 1= Torque Disabled
Sl.SafetyFault] [6] BOOL 1=ST0 Fault present
Sl.ResetRequired1 [7] BOOL 1= Areset is required
sl.Status2 M ©) SINT Motion Safety 2
SI.TorqueDisabled2 [0] BOOL 0 = Torque Permitted; 1= Torque Disabled
Sl.SafetyFault2 [6] BOOL 1=ST0 Fault present
Sl.ResetRequired2 [7] BOOL 1= Areset is required
$0.Commandi M (&) SINT Motion Safety 1
S0.SafeTorqueOffl S0.ST00utput] [0] BOOL 0 = Disable Permit; 1= Permit Torque
S0.Resetl S0.ResetRequestl [7] BOOL 0-->1=Reset STO Fault
$0.Command2 M (4) SINT Motion Safety 2
S0.SafeTorque0ff2 S0.ST0Output2 [0] BOOL 0 = Disable Permit; 1= Permit Torque
S0.Reset2 S0.ResetRequest2 [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 protocal.

(4) The Command is sent from the controller to the drive using integrated safety protocol.

IMPORTANT Only the data listed in Table 171 is communicated with SIL 3 integrity.

In these examples, the appropriate STO bit permits torque when the bit is high (see Table 169
on page 271 for changes in STO tag names).

Figure 146 - STO Function (Logix Designer, version 30 or earlier)

Enable UM_5086:50.SafeTorqueOff  Enable

0 E L Ur—
Reset UM_S086:50.Reset  Reset

1 =I: |
Disable UM_S088:50.SafeTorgueOff Disable

2 —F U U—

(End}

Figure 147 - STO Function with STO Only (Logix Designer, version 31 or later)

Enable UM_S086:50.SafeTorqueOff  Enable
. C L. {U—

Reset UM_S086:50.Reset Reset

i 3 W—
Disable UM_S5086:50.5afeTorgueQff Disable

2 —E ] U—

(End)
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Figure 148 - STO Function with Safe Stop Only-No Feedback (Logix Designer, version 31 or later)

UM_5086:50.5TO0utput  Enable

Reset UM_S086:50. ResetRequest  Reset

Disable UM_S5086:50.5TOOutput  Disable

STO Fault Reset

To clear the STO Fault condition, a transition from logic 0 to 1 of the SO.Reset tag is required
after the S0.SafeTorqueOff tag has transitioned from logic 0 to 1(see Table 169 on page 271 for
changes in STO tag names).

If the Kinetix 5700 servo drive safety controller detects a fault, the input assembly tag
Sl.SafetyFault is set to 1.

To reset Axis.SafetyFault, an MAFR command must be issued.

IMPORTANT Transition of the S0.SafeTorqueOff tag to logic T must always be
executed prior to transition of the SO.Reset tag to logic 1.

IMPORTANT All Kinetix 5700 inverter axes enter the faulted state if any STO
function fault is detected. Refer to Understand Integrated Safety Drive
Replacement on page 275 for integrated safety troubleshooting.

Refer to Figure 149 for an understanding of the Kinetix 5700 STO state restart functionality.

Figure 149 - Reset Safe Torque-off Fault Diagram

~«—— Safety Fault Occurs

I
. U]
Drv:S0,SafeTorqueOff DisabIeTorque: | I Permit Torque
I

Drv:80, Reset (! |

Drv:Sl.TorqueDisabled Torque Permited Torque Disabled |
Drv:Sl.SafetyFault No Fault [
Drv:SI.ResetRequired ! Reset Not Required
Axis.SafetyFault No Fault Faulted (cleared by MAFR)
Axis.SafeTorqueOffActivelnhibit Start Permitted [ Start Inhibitted [
|
Axis.SafetyFaultStatus No Fault [ Faulted |
|
Axis.SafetyResetRequestStatus S0.ResetRequest ! |
Axis.SafetyResetRequiredStatus Reset Not Required Reset Required |
Axis.SafeTorqueOffActiveStatus Permit Torque Disable Torque [
Axis.SafeTorqueDisabledStatus Torque Permited | Torque Disabled [
|
Axis SafeTorqueOffFault No Fault [ [

(1) See Table 169 on page 271 for STO tag name changes.
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Understand Integrated Safety Drive Replacement

GuardLogix controllers retain 1/0 device configuration on-board and are able to download the
configuration to the replacement device.

IMPORTANT If the Kinetix 5700 replacement drive was used previously, clear the
existing configuration before installing it on a safety network by
resetting the drive to Hardwired STO mode. To see how this is done,
refer to Restore the Hardwired STO Mode by Using the Logix Designer
Application on page 255.

Replacing a Kinetix 5700 servo drive 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 Kinetix 5700 servo drive.

When the Logix Designer application is online, the Safety category of the Module Properties

dialog box displays the current configuration ownership. When the opened project owns the
configuration, Local is displayed.

Configuration Ownership: Local

A communication error is displayed if the module read fails. Refer to Replace an Integrated

Safety Drive in a GuardLogix System on page 275 for integrated safety drive replacement
information.

Replace an Integrated Safety Drive in a GuardLogix System

When you replace an integrated safety drive, the replacement device must be configured
properly and the replacement drives operation must be user-verified.

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 category of the Controller
Properties dialog box in the Logix Designer application:

«  Configure Only When No Safety Signature Exists
«  Configure Always

Figure 150 - Safety Drive Replacement Options

@ Controller Properties - UM_SafetyController = @
@eml I Major Faults I Minor Faults I Date/Time I Advanced I SFC Execution I Project |
Safety™ | Monvolatile Memory I Capacity I Security I Alarm Log |
Safety Application: Unlocked
Safety Status:
Safety Signature: G &

[ Protect Signature in Run Mode

When replacing Safety 1/0:
@ Configure Only When No Safety Signature Exsts
*) Configure Always

[ ok ][ cCancel |[ My |[ Heb
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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 I/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, refer to Additional Resources on page 12 for the appropriate user
manual for your GuardLogix or Compact GuardLogix controller.

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
« Thedrive is in Hardwired STO mode or has an SNN that matches the configuration

integrated safety control system is not being relied on to maintain SIL 3
behavior during the replacement and functional testing of a Kinetix 5700
drive. Do not place drives that are in Hardwired STO mode on an integrated
safety network when the Configure Always feature is enabled.

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 safety network when the Configure Always feature is enabled. For
the device replacement procedure, refer to Additional Resources on page 12
for the appropriate user manual for your GuardLogix or Compact GuardLogix
controller.

2 ATTENTION: Do not place any devices in the out-of-box condition on any

Motion Direct Commands in Motion Control Systems

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 perform 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 removing 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 personal injury or damage to equipment, follow these
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Understand STO Bypass When Using Motion Direct Commands

If a Safety-only connection between the GuardLogix safety controller and the Kinetix 5700
servo drive 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 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, Kinetix 5700 drive 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 your machine’s safety operating
procedures.

A\

ATTENTION: Consider the consequences of allowing motion through the
use of MDC when the controller is in Program mode. You must acknowledge
warning messages in the 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 requests of the STO function if
MDC mode is entered.

Itis your responsibility to maintain machine safety integrity while executing
motion direct commands. One alternative is to provide ladder logic for
Machine Maintenance made that leaves the controller in Run mode with
safety functions executing.

Logix Designer Application Warning Messages

When the controller is in Run mode, executing safety functions, the Kinetix 5700 servo drive
follows the commands that it receives from the safety controller. The controller reports Safety
state = Running and Axis state = Stopped and Running, as shown in Figure 151.

Figure 151 - Safety State Indications When Controller is in Run Mode (safety task executing)
@ 'Motion Direct Commands - axisl:2 = o 5
Commands:

=1 Motion State - | Hods: =as] 4 ™

MSO

g MSF Label

@ MASD

Qe MASR
@ MDO
Qs MDF
@ MDS

@2 MAFR
=1 Motion Move
g MAS
Qs MAH
Qs MAJ
Qo MAM
Qo MAG

Qe MCD 1Y

DANGER: Executing motion command with controller in

@ MRP
=-(0 Motion Group
Qe MGS
Qe MGSD
@ MGSR
MGSP
% MAW

Program or Run Mode may cause ads motion
Execution Emor.
Axis State:
Axis Fault:
Start Inhibited:

Stopped Safety State:
No Fauls

Not Inhibited

Running

l

When the controller transitions to Program mode, the integrated safety drive is in the safe

state (torque is not permitted). The controller reports Safety state = Not Running and Axis state
= Start Inhibited, as shown in Figure 152).
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Figure 152 - Safety State Indications After Controller Transitions to Program Mode

S Motion Direct Commands - axisl:2 o B[S

@ M50 ~ | Pis: axis] - :]

@9 MSF

@y MASD

Qo MASR

@9 MDO

@9 MDF

@ MDS

o MAFR
=23 Motion Move

@9 MAS

@y MAH

Qo MA

Ry MAM

@9 MAG

@ MCD

@ MDD T | 4y  DANGER: Executing motion command with controller in
Program or Run Mode may cause axis motion.

m

Axis State: Start Inhibited Safety State: Mot Running
Axis Fault: No Faults
Start Inhibited: SafeTorqueCFffactivelnhibit

[ Motion Group Shutdown | Execute ] | 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 153.

Figure 153 - 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?

equipment damage exists if a motion direct command is issued for one axis
of any 2198-Dxxx-ERS3 dual-axis inverter. Both (A and B) inverters
associated with the physical drive permit torque after you acknowledge this
warning message by clicking Yes. Make sure that preventive measures are
in place for both axes to maintain the safety integrity of the machine.

2 ATTENTION: Unexpected motion and the possibility of personal injury or

IMPORTANT The warning in Figure 153 is displayed only the first time a motion
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 154. The controller
reports Safety state = Not Running (torque permitted), Axis state = Stopped and Running and
Persistent Warning = Safe Torque Off Bypassed.

IMPORTANT Switch the controller to Run mode to exit Motion Direct Command
mode and end the STO function bypass.
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Figure 154 - Safety State Indications After Controller Transitions to Program Mode
(MDC executing)

@ Motion Direct Commands - axisl:2 =@

[T T%MSO— ,- Axis: ads -
Qe MSF
Qe MASD
@y MASR
@ MDO
Qe MDF
Qe MDS
Qe MAFR
=-[C3 Motion Move
Qe MAS
Qe MAH
Qe MAI
Qe MAM
@ MAG

B MCD
@ MOD 15 _ﬁ DANGER: Executing motion command with controller in

Program or Run Mode may cause axis motion.

m

S|

(]

Commands: MotionServoOn

(]

N C Safe 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 bypa
appears when a motion direct command is executed.

The 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

ssed

safety drive's Safety State is restored to the Running state.

Torque Permitted in a Multi-workstation Environment

The warning in Figure 155 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 155 - STO Bypass Prompt When MDC is Issued in Multi-workstation Environment

e W

I Drive is permitting motor torque while the safety controller is in Program Mode
LA

Safe Torque Off safety function is currently bypassed.

Do you want to perform requested operation in this state?

l Yes I [ No ] I Help

Warning Icon and Text in Axis Properties

In addition to the other warnings that require your acknowledgment, the 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.
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Figure 156 - Axis and Safe State Indications on the Hookup Services Dialog Box

As St Stopped Safety Sate: Mot Running (Torque Permitted)
4\ SefeTorque Offbypassed [ ok | ooy | (o)

Figure 157 - Axis and Safe State Indications on Motion Direct Commands Dialog Box

@ Motion Direct Commands - axis1:2 [_n_n@_]ﬁ'

@ MSO .| s axs 1 .E]

,?
8

. @ MaFR
=23 Motion Move
. Qe mas
-G MAM
B MAG
Qe MoD
@ MRD pe _ﬁ DANGER: Executing motion command with controller in
Program or Run Mode may cause axis motion.

4\ Safe Torque OFf bypassed
Axis State: Stopped Safety State: Not Running (Torque Permitted)
Axis Fault: No Faults
Start Inhibited: Mot Inhibited

[ otonGroup Sutionn | Coswe ) Com ) e )

Figure 158 - Axis and Safe State Indications on the Motion Console Dialog Box

Manual Tuning | Reset I Motion Genera More Commands...
€ Spem  nsu {J  Herty | Commands - Motion SevoOn
E 0.0 2.0 % NS0
Sysien = : Qo MSF
g Damping: 10 O b3 Qe MAH
. 0.8 L5 Qs MAJ
[ Tuning Config: Qo MAM
Position Loop > Qe MAS
Loop Bandwidth: 18.52124 o eHertz Q¢ MDS
Integrator Bandwidth: 0.0 o *Hertz e
grator Hold: Disabled v« I —
Error Tolerance: 0.94524145 -5~ +Position Units 1\ DANGER: Executing motion command with controller in
Velocity Loop - Program or Run Mode may cause ads motion.
Loop Bandwidth: 74.08496 - eHertz Execution Eror. A\ Safe Torque Off bypassed
Integrator Bandwidth: 0.0 i eHertz Axis State: Stopped  Safety State: Nat Running {Torque Permitted)
Integrator Hold: Disabled . HBos Fault: No Faus
Error Tolerance: 26.317974 -+ «Position Units/s Start Inhibited:  Not Inhibked
1\ DANGER: Tuning may result in unstable axis motion. [ Exscute J i Disable Axs ]
(¥ Addtional Tune )
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Chapter 9 Kinetix 5700 Safe Torque-off Function

Functional Safety Considerations

ATTENTION: Before maintenance work can be performed in Program mode,
the developer of the application must consider the implications of allowing

A\

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 and the STO function is not available when
motion direct commands are used in Program mode.
Motion direct commands issued when the controller is in Program mode

cause 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.

A\

leaving the machine unattended.

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

Integrated Safe Torque-off Specifications

IMPORTANT

To maintain safety rating, Kinetix 5700 drives must be installed inside

protected control panels or cabinets appropriate for the environmental
conditions of the industrial location. The protection class of the panel or
cabinet must be IP54 or higher.

Table 172 - Integrated STO Specifications

Attribute Value Logix Designer Tag Name
Safety connection RPI, min 6 ms N/A
Input assembly connections 3
(2198-xxxx-ERS3 drives) NA
Input assembly connections 1
(2198-xxxx-ERS4 drives)
Output assembly connections 1 N/A
Integrated safety open request support | Type 1and Type 2 requests N/A
Bit 0: Safety fault Axis.SafetyFaultStatus

Axis safety status

Bit 1: Safety reset request

Axis.SafetyResetRequestStatus

Bit 2: Safety Reset Required

Axis.SafetyResetRequiredStatus

Bit 3: Safe torque-off active

Axis.SafeTorqueOffActiveStatus

Bit 4: Safe torque disabled

Axis.SafeTorqueDisabledStatus

Bit 5...31: Undefined (0)

N/A

Bit 1: Safety core fault Axis.SafetyCoreFault
Axis safety faults Bit 3: Safe torque-off fault Axis.SafeTorqueOffFault
All others: Undefined (0) N/A
Table 173 - Single-axis Inverter STO Assembly Specifications
Attribute Value Logix Designer Tag Name

Bit 0: Torque disabled

Drv:Sl.TorqueDisabled

Safety input

Bit 6: Safety fault

Drv:Sl.SafetyFault

assembly
Bit 7: Reset required Drv:SI.ResetRequired
s i Drv:S0.SafeTorqueOff or
Safety output Bit 0: Safe torque-off output Drv:S0.5T0Output
assembly . Drv:S0.Reset or
Bit 7: Reset request Drv:S0.ResetRequest
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Chapter 9 Kinetix 5700 Safe Torque-off Function

Table 174 - Dual-axis Inverter STO Assembly Specifications

Attribute

Value

Logix Designer Tag Name

Safety input assembly

Byte 0 Bit 0: Torque disabled 1

Drv:Sl.TorqueDisabled1

Byte O Bit 6: Safety fault 1

Drv:Sl.SafetyFault]

Byte 0 Bit 7: Reset required 1

Drv:Sl.ResetRequired1

Byte 1Bit 0: Torque disabled 2

Drv:Sl.TorqueDisabled2

Byte 1Bit 6: Safety fault 2

Drv:Sl.SafetyFault2

Byte 1Bit 7: Reset required 2

Drv:Sl.ResetRequired2

Safety output assembly

Byte O Bit 0: Safe torque-off output 1

Drv:S0.SafeTorqueOff1 or
Drv:S0.ST0Outputl

Byte 0 Bit 7: Reset request 1

Drv:S0.Resetlor Drv:S0.ResetRequest]

Byte 1Bit 0: Safe torque-off output 2

Drv:S0.SafeTorque0ff2 or
Drv:S0.ST0Output2

Byte 1Bit 7: Reset request 2

Drv:S0.Reset2or Drv:S0.ResetRequest2
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Appendix A

Interconnect Diagrams

This appendix provides wiring examples and system block diagrams for your Kinetix® 5700
system components.

Interconnect Diagram This appendix provides wiring examples to assist you in wiring the Kinetix 5700 drive system.
Notes These notes apply to the wiring examples on the following pages.

Table 175 - Interconnect Diagram Notes

Note |Information
1 For power wiring specifications, refer to Wiring Requirements on page T14.
2 For input fuse and circuit breaker sizes, refer to Circuit Breaker and Fuse Selection on page 42.
3 For fuse and circuit breaker sizes and other 8720MC-RPS specifications, see the 8720MC Regenerative Power Supply User Manual, publication 8720MC-RMQQ1.
4 The iTRAK® system with TriMax bearings power supply must have three-phase power sourced from grounded-wye power distribution.
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
5 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-TD003. 2198-DBRxx-F line filters are preferred.
6 Terminal block is required to make connections.
7 Cable shield clamp must be used to meet CE and UK requirements with Kinetix 2090 power cables 2 AWG and smaller. See Customer-supplied Motor Power Cables
on page 145 to meet CE and UK when wiring 2198-S263-ERSx and 2198-S312-ERSx drives with power cables larger than 2 AWG.
8 2198-Dxxx -ERSx dual-axis inverters include separate digital inputs, DSL feedback, universal feedback, motor power, and motor brake wiring plugs for each axis.
9 See Digital Inputs Connector Pinouts beginning on page 87 for digital input configurable functions and default settings.
« When a 2198-Sxxx-ERSx single-axis inverter is the first drive module (adjacent to the 2198-CAPMOD-2240 capacitor module) you must configure the Digital Input
1 category in the Logix Designer application as Regeneration 0K and wire the 10D connector.
« When a 2198-Dxxx-ERSx dual-axis inverter is the first drive module (adjacent to the 2198-CAPMOD-2240 capacitor module) and Axis 1and 3 are used, you must
configure the Digital Input category in the Logix Designer application as Regeneration OK and wire the 10D connector for each axis.
n PE ground connection bonded to the panel must be used to meet CE and UK requirements. See Ground the Drive System on page 112.
» Contactor coil (MC) needs integrated surge suppressors for AC coil operation and must have a normally-open auxiliary contact that is terminated at TB3 (24V DC to
MC input as shown). See the 8720MC Regenerative Power Supply User Manual, publication 8720MC-RM0Q1 for contactor types and wiring examples.
13 For M1 contactor selection and specifications, refer to Contactor Selection on page 43.
14 Internal shunt wired to the RC connector is default configuration. Remove internal shunt wires to attach external shunt wires.
5 Default configuration for ground screws/jumper is for grounded power at customer site. For impedance-grounded power configurations, remave the screws and
jumper. Refer to Input Power Configurations for Kinetix 5700 Power Supplies on page 103 for more information.
. Leave jumper between PR2 and PR3 as shown to use the internal precharge resistor. Remove jumper when external precharge and circuit is required. For more
information, refer to the 8720MC Regenerative Power Supply User Manual, publication 8720MC-RMOO1.
17 ATTENTION: Implementation of control circuits and risk assessment is the responsibility of the machine builder. Reference international
standards |EC 62061 and IS0 13849-1 estimation and safety performance categories.
ATTENTION: An AC three-phase mains contactor must be wired in series between the branch circuit protection and the Kinetix 5700 system power
n supply. In addition, the AC three-phase contactor control string must be wired in series with the contactor-enable relay at the CED connector. Refer
to Contactor Enable Relay on page 93, for more information. The recommended minimum wire size for wiring the circuitry to the contactor-enable
connector is 1.5 mm? (16 AWG).
19 For motor cable specifications, refer to Kinetix Rotary and Linear Motion Cable Specifications Technical Data, publication KNX-TD0O4.
20 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.
2 Kinetix LDAT linear thrusters do not have a brake option, so only the 2090-CPWM7DF-xxAAxx or 2090-CPWM7DF-xxAFxx motor power cables apply.
22 MPAS-Bxxxxx-VxxSxA (ballscrew) linear stages use the 9V supply. MPAS-Bxxxxx-ALMx2C (direct-drive) linear stages use the 5V supply.
93 Mount the 8720MC-RPS unit on the same panel and as close to the Kinetix 5700 drive system as possible. DC-bus cables not to exceed 2.0 m (6.5 ft), maximum
length. See the 8720MC Regenerative Power Supply User Manual, publication 8720MC-RM001, for installation and wiring instructions.
9% MPL-A/B15xx-H...MPL-A/B&45xx-H, MPL-A15xx-V/E...MPL-A2xx-V/E, MPL-A3xx-S/M...MPL-A45xx-S/M, MPM-AT15xx...MPM-A130xx, MPF-A3xx...MPF-A4bxx, MPS-Axxx,

MPAS-Bxxx (direct drive), and encoders use the +5V DC supply.
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Appendix A Interconnect Diagrams

Table 175 - Interconnect Diagram Notes (Continued)

Note |Information

95 MPL-B15xx-V/E...MPL-B2xx-V/E, MPL-B3xx-S/M...MPL-B6xx-S/M, MPL-Abxx, MPM-Bxx, MPM-A165xx...MPM-A215xx, MPF-Bxx, MPF-ASxx, MPS-Bxxx, MPAR-Bxxx, and
MPAS-Bxxx (ballscrew) encoders use the +3V DC supply.

2% 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.
The Converter OK relay provides a 24V signal to non-Kinetix 5700 inverters indicating that they can draw power from the regenerative power supply and that the

27 power supply is not faulted. This signal is intended for use with Kinetix 6000, Kinetix 6200, or Kinetix 7000 drives when migrating from the 8720MC-RPS to the
2198-RPxxx regenerative bus supply. Interposing relay can be required if more than one drive is attached.
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Interconnect Diagrams

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 inverter drives and optional accessory modules are downstream of a

single 2198-Pxxx DC-bus power supply.

Figure 159 - DC-bus Power Supply (single converter) Configuration

2198-Pxxx 2198-Sxxx -ERSx or Additional Invert
itional Inverters or
Refer to table on page 283 for note information. DC-bus Power Supply 2198-Dxxx -ERSx . Accessory Modules
Inverter
Note 8
Note 7
DC+ Shunt Power .
Cable Shield
(RC) Connector Clamp
4
v 3 Three-phase
Motor Power | V Motor Power
(MP) Connector [~ 2 Connections
T | Notes 8,19
I 2 MBRK-
Motor Brake | MBRK - Motor Brake
(BC) Connector = oo™ m” Connections
DC+ DC+ | DCBus Note 8
. oc._| (DC)Connectors
Bonded Cabinet ‘
Gruunfgi@&‘
Custorgivlﬁlcpplind 2 RG] 24V COM (Eun)trol Power
+ 1 Y y CP) Connectors
Power Supply * +24V +24V
2198-TCON-24VDCIN36 2198-xxxx-P-T
24V Input Power T-connectors
1 Wiring Connector and Bus Bars 1
Digital Input >—2 IN1 Dicital Inout IN1 2—(
(10D) Connector 5= | Igital Inpu <
3 com Connections oM 3
Grounding Screws/Jumpers 4 - Note 9 Digital nput |2 4 igi
Notels LD (00)Comnector | SHLD |- —— pECReN
om 6—< Note 8
***************** I EN C Enabl s 7—<
. + ontactor Enablg
> ; T T iy FONTEN+ [ (cED) Connector COM 8 s
| CR1* START* | CONTEN- [ Note 18 e p—
24V AC/DC I oM —-<
50/60 Hz ! s 10
| | SHID —
I
| PE Ground PE Ground
Notes 13,18 CRT* | Note T1 Note Tl
- 7R§fe?tu]t{en?inast;t§rla1tﬁluﬁz ﬁ)i o Three-phase Input
) (IPD) Connector | = | B]12|L1
Bonded Cabinet | o Li——
Ground Bus* | o T
5> iJ
o+
2198-DBRxx-F
105,520V AC s >—{T—T}———| |—— Three-phase
Three-phase Input AC Line Filter * Indicates User Supplied Component
Notes 1, 2 LT Note 5
—
Circuit Ml
Protection™ Contactor
Note 2 Note 13

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024

285



Interconnect Diagrams

Appendix A

¢ 30N

gL 30N 011031014
101383107 |W 1Nl
—— 11—
G 810N 7L S8l0N
7 7 J18)|14 8urq gy — —T—< nduj aseyd-aaiy|
aseyd-sa )yl 4| T T}—< Sul OV A8ZS 56l
Juauodwog paljddng Jas sayealpu| h [ [ 1-007490-8612
¢ 810N
, U010810J4 N1 o 6 o o]
] (siuauodwoa paJinbai)
S101280Y 4Ur)  SNg punoJg jaulqeq papuog
8-084¢-12¢l
L1 €1+ L1 | €1] F 11| 71| €1 4| S40308uu0] (0dl)
B B T nduj aseyd-aaiy| Gl 810N
ssadwnp/smalag buipunoig
1L 810N 1L 810N 1L 810N 1L 810N 1L 810N
punoig 3d punoig 3¢ punotg 34 punoig 34 punoltg 34
-\3 p
sopouucs ey [0 “\' o] —{en __ \deoN)euiels uohushy 01 oY
T ¥ T | ‘0] $810
ajqeu3 Joyeyuoy | TNIINOD N3 INOD NINO) |- I 81’51 SaloN ,
I
-T- | ZH09/0§
s 149 | 07k
* *
| 1 '
10398Uu09 bupIm | d IS
Jeg sng pue 10j38uu03-| Jeg sng pue 10j98uu00-| 1eg sng pue J0)33uu0d-| 1Bg SNg pUe J0}93UL0I-| amogwmdupz 00 |0 T —
1-d-xxxx-g6l 1-d-xxxx-g6lg 1-d-0L0H-86LC 1-d-0L0H-8612 92NIJQAYZ-NOOL-8612
. Aiddng Jamoq
si0j08uu0 (4) | AYTH AT+ et et Wt 0 AT+
18M0g [043U0) [0 ART WOD A¥T WO AvC NOD™ APT WO AbT payjddng
T T [4 JaWwoisng
“fjjesedas paiapio aq Jsnw syuil-sng 00zJ0S8-NOIYVE-86LZ [euonIppe
om) ‘ajjesed uj pajoauuod ale sayddns Jamod sng-90 0Zd-86IL 3341 UaUM SISSey)
$10)98UU0) Ge -0 -0 -0 -0 -0
sngag | +Xd +)4 +)0 +)0 +3d « SNG puno.g Jauiqe) papuog
1 810N 1 810N
nys [euIsly, wnys [eulaiu
_ _ “U0I}eWIOJUI 310U 10} TgZ 30T UO 3|qe) 0} Jajay
S8|Npo} JauoNIpUO) SNg-9Q 10128uU03 (3y) Hs 10123UU0) (Jy) 10393UU0J (3Y) HS
10 'sa|npoyy Jo}joede) Jamod Junys +0 Jamod yunyg 0 Jamod junys +0
'S18)J3AU] [RUOIPPY gal0N g 310N
JajiaAau| JallaAu|

XSy3- Xxxq-861¢
10 XSY3- Xxx$-861C

XSy3- xxxa-861e
10 XSY3- XxXS-8612

Kjddng Jamod snq-3q

802d-8612

Kddng 1amod snq-9q

802d-8612 802d-8612

Kiddng samod sng-3q

uone.nbiyuog (siapianuod ajdnynw) fjddng 1amog sng-9q - gg anbi4

‘wayshs

8ALIp 8y} 0} (MY) Jamod aiow sapiroid uoieanbijuod siy| "80z4d-861z Jaqunu bojeiea aq isnw Aay) ‘pasn a.e saljddns Jamod sng-9( 8.y}
10 om) uayp -saljddns Jamod (18118AU0I) SNG-J( 881U} JO WEBIISUMOP 3Je S8|npow Jo}1aeded [euoiydo pue SaALIp JaliaAul 8y} ‘8|dwexa Siy} uj

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024

286



Appendix A Interconnect Diagrams

In this example, the 2198-CAPMOD-2240 capacitor module is included for energy storage and to
improve dynamic performance.

Figure 161 - DC-bus Power Supply with Capacitor Module

2198-Pxxx 2198-Sxxx -ERSx or 2198-CAPMOD-2240
DC-bus Power Supply 2198-Dxxx -ERSx Capacitor Module
Refer to table on page 283 for note information. Inverter
Note 8
DG+ Shunt Power

(RC) Connector

Bonded Cabinet Ground Bus * DC+ DC+ DC+ | DCBus
DC) Connectors
o DC - oc | (00)
Chassis
Customer 2
Supplied ] 24V_COM 24V_(OM 24V_COM| Control Power
+24V DC 124V 4y <22y | (CP)Connectors
Power Supply *
= 2198-TCON-24VDCIN36 2198-xxxx-P-T 2198-H040-P-T
***************** 24V Input Power T-connector and Bus Bar T-connector and Bus Bar

N . ! Wiring Connector
- _L [ 9
| CR1* START* | Module TS
24V AC/DC | \ Status (MS) L} 1
50/60 Hz | o) Connector L
‘ STop * E| I
| CR1* Monitor capacitor module status by
‘ Notes 13,18 wiring to digital input Bus Capacitor

*************** 0K or Logix 5000 controller. Refer

Refer to Attention statement (Note 17). CONTEN Contactor Enable to Capacitor Module Status Wiring
+ | ==(CED) Connectors Example on page 299, for an
CONTEN- T \ote 18 '
Grounding’\ngtrs\%VSS/Jumpers PE Ground PE Ground PE Ground
Note Tl Note T Note 11

Three-phase Input Ll

60 o 0] Bonded Cabinet  (IPD) Connectors |*
Ground Bus *
8 Bonded Cabinet

2198-DBRxx-F Ground Bus *
195...528V AC rms >—{—T——— ——— Three-phase |—— S
Three-phase Input {11 AC Line Filter J
Notes 1,2 Note 5
— -
Circuit M
Protection*  Contactor
Note 2 Note 13

|
—
w

* Indicates User Supplied Component
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Interconnect Diagrams

Figure 162 - DC-bus Power Supply (single iTRAK po

wer supply) Configuration

2198-P070 2198T-W25K-ER
. . Kinetix 5700 Kinetix 5700
Refer to table on page 283 for note information. DC-bus Power Supply iTRAK Power Supply
Cable Shield
Clamp m 1 E
0Cr Note 7 DC- 5
Shunt Power L DC Power Bus A
SH | (RC) Connector DC-bus Power Output A E to iTRAK
|; (IDC) Connector A 1 4 Motor Modules
and Control Power Qutput A =
nternal Shunt (ICP) Connector | 1
Note 14 24V + —————> Control Power A
- S toilRAK
Motor Modules
Bonded Cabinet D+ DG+ 0C Bus
Ground Bus * E DC- DC- | (DC) Connectors
| o -
O
DC-bus Power Output B L L2 DC Power Bus B
2198-TCON-24VDCIN36 (IDC) Connector 3 to iTRAK
Chassis 24V Input Power and Control Power Output B g H T Motor Modules
Wiring Connector (ICP) Connector + VA
| |
Customer +24V +24V Control Power v+ |- Control Power B
Supplied (CP) Connectors 2 to iTRAK
AT 247_COM 2V_COM M- 5 o Modules
2198T-W25K-P-T I
T-connectors and Bus Bars 1
1 Digital Input BuABLEF
oy L (10D) Connector | COM |2 24V CoM
S oM gital Input 3
3 (10D) Connector QAR 12
>—— N2 Note 9 FAULT 4
Grounding Screws/Jumpers >—4 SHLD OM < 24V COM
Note 15 5
SHLD < SHIELD
,,,,,,,,,,,,,,,,, |
:L T EE,\It (ONTEN+ — Contactor Enable
CRI* START* I CONTEN— = (CED) Connector
24V AC/DC CR1* |
50/60 Hz = prow
| iTRAK Power Supply L | +
| Three-phase Input Ready (IR) Connector ™ RDY+ <
Notes 13,18 CR1* | (IPD) Connector I
i PE Ground PE Ground
Refer to Attention statement (Note 17). lileln Aot o
Bonded Cabinet | O —
Ground Bus * | ©
g y
i 2198-DBRxx-F
324.528VACTms  >—T__T—— F—— Three-phase
Three-phase Input  »_j7—p | AC Line Filter * Indi i
Notes 1.2, — A Indicates User Supplied Component
T
Circuit Ml
Protection* Contactor
Note 2 Note 13
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Interconnect Diagrams

In this example, the DC-bus power supply 24V input-wiring connector and the three iTRAK
power supply 24V input wiring connectors are wired separately. The 2198T-W25K-P-IN input
wiring connector is rated for 41 A. See Appendix C on page 335 to determine 24V current
requirements needed for proper distribution for 24V control power.

Figure 163 - DC-bus Power Supply (multiple iTRAK power supply) Configuration

2198-P141 2198T-W25K-ER 2198T-W25K-ER 2198T-W25K-ER
Refer to table on page 283 for note information. Kinetix 5700 Kinetix 5700 Kinetix 5700 Kinetix 5700
DC-bus Power Supply iTRAK Power Supply | iTRAK Power Supply | iTRAK Power Supply
DC+ | Shunt Power
|;SH (RC) Connector
Internal Shunt
Note 14
Bonded Cabinet
Ground Bus * D(+ DC+ DC+ DC+ | DC Bus
a 8 2 (DC) Connectors
Chassis S ¢ S S
Customer |
Supplied L
+24V DC | |
Power Supply * [~
|\1 |
. > +24V +24V +24V +24V Control Power
Ground|ng,\lS§tr:\1v;IJumpers 24V_COM 24V_(OM 24V_COM 24v_com | (CP) Connectors
TOON- 2198T-W25K-P-IN 2198T-W25K-P-T 2198T-W25K-P-T
2198-TCON-24VDCIN3B
24V Input Power 24V Input Power T-connectors and Bus Bars | T-connectors and Bus Bars
Wiring Connector Wiring Connector
””””””””” I EN
> -T_ ‘ EN+ CONTEN+ |—  Contactor Enable
: CRI* START* | ~ ["coNTEN- = (CED) Connector
24V AC/DC | !
50/60 Hz | [e)
I
‘ | PE Ground PE Ground PE Ground PE Ground
: Notes 13,18 CR1* | Note 11 Note 1l Note 11 Note 11

Refer to Attention statement (Note 17).

Bonded Cabinet
Ground Bus *

Three-phase Input
(IPD) Connector |+ |L3{L2|L1

2198-DBRxx-F
Three-phase

Bonded Cabinet

Ground Bus *

AC Line Filter
Note 5

)J’

324..528V AC rms T 11 { |
Three-phase Input I
Notes 1,2, 4 T 1
T il
Circuit M1 Contactor
Protection™ Note 13
Note 2

* Indicates User Supplied Component
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In this example, the inverter drives and optional accessory modules are downstream of a 2198-
RPxxx regenerative bus supply.

Figure 164 - Regenerative Bus Supply Configuration

2198-RPxxx 2198-Sxxx -ERSx or -
. Additional Inverters or
Refer to table on page 283 for note information. Regenerative Bus Supply 2198-Dxxx -ERSx Accessory Modules
Inverter
Note 8

Active Shunt (optional component) Note 7

See External Active-shunt g S Shunt Power Cable Shield

Connections on page 149 for more — DC- (RC) Connector Clamp
4 l
3

v Three-phase
Motor Power v Motor Power
(MP) Connector [~ [.2 Connections
T | Notes 8,19
I 2 MBRK-
Motor Brake | MBRK- Motor Brake
(BC) Connector MBRK + 1 MBRK+§”Connections
Note 8
DC+ DC+ | DC Bus
C DC- (DC) Connectors
Bonded Cabinet |
Ground Bus * Chassis
G 2
Supplied 24V_COM 24v_Com | Control Power
+24V DC Ll ey 24y | (CP)Connectors
Power Supply * 298-TCON-24Y0CINg6 ) [Z8BomPT
or 2198T-W25K-P-IN [T-connectors and Bus Bars
1 N 24V Input Power T 1 (
See Contactor Wiring for Regenerative Bus Supply on 2 Wiring Connector oM 12
page 300 for M1 auxiliary contact wiring example. > 3 oM 3 <
>—4 IN2 IN2 —(4
. >——{ SHLD | . . Digital Input. | SHLD F—-
Digital Input 5 Digital Input 1gital Inpu 5 Digital Input
Connections >_6 COM_| (10D) Connector (10D) Connector | COM 6—< Connections
>—21 153 | Noted Note ["ng |8 ¢ Note
>—; [l o H——<
2 v [T R —
>—190 oM G EA
> SHiD D 1O ¢
Grounding Screws/Jumpers
Note 15 OK-+
>——{ oV oK+ |+
OK— | = Contactor Enable
————————————————— | m CONV 0= (CED) Connector
); _T_ ‘ b LCONTEN+ — Note 8
| ORI+ START* | CONTEN- [
24V AC/DC I
50/60 Hz | 5
I
I
R
,,,,,,,,,,,,,,,,, PE Ground PE Ground
Refer to Attention statement (Note 17). Note Tl Note Tl
Three-phase Input
(IPD) Connector |L |13 |12|L1
Bonded Cabinet | o Lo ——
Ground Bus * | o TR
=, ﬂ
o+
2198-DBRxx-F
3265080 AC 1ms > —— Three-phase * Indicates User Supplied Component
Three-phase Input ST AC Line Filter
Notes 1,2 Note 5
M T——
Circuit M
Protection* Contactor
Note 2 Note 13

(1) Use 2198-TCON-24VDCIN36 input wiring connector with 2198-RP088 and 2198-RP200 bus supplies. Use 2198T-W25K-P-IN
input wiring connector with 2198-RP263 and 2198-RP312 bus supplies. See CP_ Connector Wiring - Shared Bus on page 119 for
wiring specifications.
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In this example, the 2198-DCBUSCOND-RP312 DC-bus conditioner module is included because
total motor cable length exceeds 400 m (1312 ft).

Figure 165 - Regenerative Bus Supply with DC-bus Conditioner Module

Refer to table on page 283 for note information. 2198-RPxxx 2198-Sxxx -ERSx or 2198-DCBUSCOND-RP312
Regenerative Bus Supply 2198-Dxxx -ERSx DC-bus Conditioner Module
Inverter
Note 8
Active Shunt (optional component) | | DCr Shunt Power
See External Active-shunt {RC) Connector
Connections on page 149 for more — DC-
Bonded Cabinet Ground Bus * DC+ DC+ DC+ DC Bus
DC- DC- oc. | (DC)Connectors
Chassis
Customer 2
Supplied T1.24v_COM 24V_(OM 24V_(0M| Control Power
) +24§I [][;I X v 4y Y (CP) Connectors
ower Su
Kinetix 6000 Dri = 2198-TCON-24VDCIN36 ) 2198-xxxx-P-T 2198-H040-P-T
(0D-3 (metix 0700 Prives or 7198 T-WI5K-P-IN T-connector and Bus Bar |  T-connector and Bus Bar
b LM f-------- \ 24V Input Power
——fable |- ----- < Wiring Connector Module 2
- . v Status(MS) LM 5>
00-40 Kinetix 6200/6500 Drives : \ Connector T ms  —>
lopay RO ___F - Vo I
RegenerationOK | — -~ | ! INote 27 Monitor DC-bus conditioner module status by
. - [ : | ote wiring to digital input Bus Conditioner OK or
PI0-7 Kinefix 7000 Drives oo oK Logix 5000 controller. Refer to DC-bus
— Regen_OK+ o' o ' O CoNvOK:| Contactor Enable Conditioner Module Status Wiring Example on
P08 Fgen Ok . o2 convor=] (CED) Connectors page 299, for an example.
= - Note 18
CONTEN+
BN o e T PE Ground PE Ground PE Ground
N ! i Note 1 Note 1 Note 1
7 1
! Three-phase Input
24V ACIDC | (1PD) Comnectors | | 13|12 11
50/60Hz |
I

O Bonded Cabinet
Ground Bus *
Grounding

Refer to Attention statement (Note 17). Screm/t\éu]?pers

m Bonded Cabinet
-/

2198-DBRxx-F
324..508V AC rms >—1__TFH——— ——— Three-phase ——

Three-phase Input —T 11— AC Line Filter J

Notes 1,2 Note 5
T —A -
Circuit Ml
Protection*  Contactor
Note 2 Note 13

(1) Use 2198-TCON-24VDCIN36 input wiring connector with 2198-RP088 and 2198-RP200 bus supplies. Use 2198T-W25K-P-IN
input wiring connector with 2198-RP263 and 2198-RP312 bus supplies. See CP Connector Wiring - Shared Bus on page 119 for
wiring specifications.

o
Lo
o
o

* Indicates User Supplied Component

IMPORTANT  The regenerative bus supply is not compatible with the iTRAK power
supply.
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Appendix A Interconnect Diagrams

In this example, three-phase AC input power is fed to two 8720MC-RPS065 units in a leader and
follower configuration. The DC-bus (TB1) terminals connect to the Kinetix 5700 DC-bus via the
DC-bus conditioner module because the system current exceeds 104 A.

Figure 168 - 8720MC-RPS065 Leader and Follower Units with Kinetix 5700 Drive System

324...506V AC rms

Three-phase Input . .
Note 3 Refer to table on page 283 for note information.

Circuit
Protection * Bonded Cabinet
[_@ Ground Bus *
Three-phase 8720MC-RPS065
AC Line Filter Regenerative
Note 5 " - Power Supply
aFrirlT;gplc (Follower)
EN
Rl [ 1] L - Note 23
[ —— 6
T T + Circuit
: | : ‘m}_z n W, Protection *
1 T L2 D+ N T
' L 3 DC- T
v MC* O Line
Varistor 1 Note12 1 Reactors
Aux Contact
MC1 . B2
LTAUX
S A
LN YT ——> DCBusto
o b Note § _ Kinetix 5700
o Inter?;vs; ] 7 Drive System
Note 16 " Board e
i( ) S
324,506V AC rms Canoed Ma
Three-phase Input 120V AC >—@— MQ
Note 3 |
Circuit
Protection * Bonded Cabinet
f—@ Ground Bus * 8720MC-RPS065
Three-phase Regenerative
AC Line Filter Power Supply
Note 5 _ (Leader)
Harmonic
Filter Note 23
EN
Rl S| T
‘ /J7 81 Power
= ] e
L élile—— & —
) H TTTe— Circuit
R : 1 | T t: - Protection *
1 . il oer T
Tt

. MC* 1 Line !
Varistor 1 Note12 1 Reactors s

}J 183 MCT MC2

Aux Contact
MC2 Contactor * | M+ — —
Note 12 [,
a 82
L1 AUX o Regeneration 0K
S 2w ROY to Digital Inputs
T A ! !
PR1 | 1
R \ 1 Note 6
I I
Note 16 |: PR3 | | Aux Contact to

Customer > | g 124V DC Control String

* Indicates User Supplied Component S]'-'Q%l;/'iig >_@_ Ve WR
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Appendix A Interconnect Diagrams

IMPORTANT  The 8720MC-RPS regenerative power supply is not compatible with the
iTRAK power supply.

8720MC-RPS065 Leader and Follower Units with Kinetix 5700 Drive System (continued)

2198-DCBUSCOND-RP312  2198-CAPMOD-2240

Refer to table on page 283 for note information. L
DC-bus Conditioner Module  Capacitor Module

2198-Sxxx -ERSx 2198-Dxxx -ERSx
/ Inverter Inverter
Circuit @ ® Note 8 Note 8
Protection * " | ”
Additional Inverters .
Note 23
DC Bus From 5P
Regenerative N
Power Supply 2 DC+ DC+ DG+ DC+ | DCBus
a e Y e (DC) Connectors
Chassis
Bonded Cabinet Note 26
Ground Bus * i 2
Customer Supplied 20w 2V_COM 24V_COM 24V_CoM | Control Power
Power Supply * +24V +24V +24V 4y | (CP)Connectors
2198-TCON-24VDCIN36 2198-H040-P-T 2198-xxxx-P-T 2198-xxxx-P-T
Note 6 24V Input Power T-connector T-connector and Bus Bar T-connector and Bus Bar
Wiring Connector and Bus Bar
Note 26
Regeneration OK Digital Inputs 2
From TB3-RDY p MS_[T21 Module Status
Ms | ——T (MS)Connector 1/0 1/0-A 1/0-B
i 1
2["com | (I0D) Connector oM oM
* Indicates User Supplied Component L e 'ng]tzl%ams nertr INx INx
2 I (10D) Connectors
Note 6 p MS__ [T1_ Module Status Dual-axis Inverter
Aux Contact to Ms | (MS)Connector Note 10
Control Stri
onirat otring Grounding Screws/Jumpers
___________ Note 15
Start * I PE Bround
PE Ground PE Ground roun PE Ground
I ot Note T Note Note T
°

|Refer to Attention statement
(Note 17). | Lo

____________ o
Bonded Cabinet Ground Bus *
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Appendix A Interconnect Diagrams

In this example, three-phase AC input power is fed to the 8720MC-RPS190 unit. The DC-bus
(TB1) terminals connect to the Kinetix 5700 DC-bus via the DC-bus conditioner module because
the system current exceeds 104 A.

IMPORTANT  The 8720MC-RPS regenerative power supply is not compatible with the
iTRAK power supply.

Figure 169 - 8720MC-RPS190 Unit with Kinetix 5700 Drive System

Refer to table on page 283 for note information.

324..506V AC rms 8720MC-EF190-VB 8720MC-RPS190BM

Three-Nphtasae Input AC Line Filter L1|  8720MC-LR10-100B L4 Regenerative
ote 0 Line Reactor L
- e I Power Supply

[ [ [ [Fan2 m TB1

181
Circuit L 2 ;JE L
- =
Protection 4 L1
@z 81 L5 12
L 6 |e P 13 -
= Note 6 Note 6 Circuit .
Al Protection
o U] 8720MC-LRI0-100B | 14— L1 [ 0C Bus to
7] Line Reactor Gl— o¢r =TT yinetix 5700
= X} [ T} ¢ T rive System
s 600000
] aT=T= MC*
] ~ 182 183 | Note 2
A3 | RED 111 aux M
_ﬁ§ WHT 1™ aux ov :l
81 | B S aux | oM
| B2 | o = | Regeneration 0K
—{ii ROY to Digital Inputs
PR2 1 1
B
I [ PR3 X X
N4 I | 1 Note 6
1 B4 | |
R1[ 1 >
s1 (2 03 ! ! Aux Contact to
s o Y — Control String
N1 —————— SENS PUR
Mc1 A1 +242
MQ [R2 J
240 R f o2
o2 A | /] Ma
NC [AS
+24v3 [ B MC2
o3 [B2 |
SENS-out [ B3
+24V [ B4
MC |85
—_I— * Indicates User Supplied Component
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Appendix A Interconnect Diagrams

8720MC-RPS190 Unit with Kinetix 5700 Drive System (continued)

2198-DCBUSCOND-RP312  2198-CAPMOD-2240

Refer to table on page 283 for note information. DC-bus Conditioner Module  Capacitor Module

|
2198-Sxxx -ERSx 2198-Dxxx -ERSx
\ \ Inverter Inverter
Circuit ® @ ® @ Note 8
Protection * ” | | ” ” | "
Additional Inverters .
Note 23
DC Bus From 5P
Regenerative N
Power Supply > DC+ DG+ DG+ DC+ | DCBus
e e e b | (BC) Connectors
Chassis
Bonded Cabinet Note 26
Ground Bus * i
Customer Supplied f 247_COM 24V_COM 2UV_COM 24V_CoM] Control Power
Power Supply * +UV +24V +24V <2y | (CP) Connectors
27198-TCON-24VDCIN3G 2198-H040-P-T 2198-xxxx-P-T 2198-xxxx-P-T
Note 6 24V Input Power T-connector T-connector and Bus Bar T-connector and Bus Bar
Wiring Connector and Bus Bar
Note 26
R tion 0K Digital Inputs
B T3 01 L7WS 11 Hodle Sats
,— MS T (MS) Connector 10 V.O-A 1/0-B
2 oM (10D) Connector oM oM
- . ] Single-axis
Indicates User Supplied Component Ny | Inverter INx INx
I Note 10
2 (10D) Connectors
Note 6 1 MS 721 Module Status Dual-axis Inverter
Aux Contact to Ms | (MS)Connector Note 10
Control Stri
ontret otring Grounding Screws/Jumpers
Note 15
PE Ground PE Ground PE Ground PE Ground
it Note T Note T Note T
°
IRefer to Attention statement I
| (Note 17). 9

Bonded Cabinet Ground Bus *

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024 297



Interconnect Diagrams

Appendix A

, SN punoJg 13uiqe) papuog I

o |
4 gl atoN _
sladwnp/sma.ag buipunolg | juauodwoy payddng Jasf seealpu|
_ —_——
1L 310N 1L 310N 1L 310N 1L 310N
punoig 34 punoig 34 punoig 34 punoig 34 _|_
—1 SW A H v < JV AOCL
S T - Ymd ow pajiddng
[4 20 AT+ W —————< j3uosm)
| [ €4d
0L 810N $10}33UU07 1 1 9L 810N
1318AU| SIXe-leng (SW) Smes anpoyy g ajoN | | 4
$10398UU07 (Q0I) " " L4d
NI NI NI — SW |_ 1 I e
sixe-a|bulg L - | L Xnv a1
) W) | Jojosuuay(gor) | WOD L A 1S
T — ¢ _ snduj enbig o LT v
g4-0/ Y-0/1 0/ 6 [0 «IT
leg sng pue Jeg sng pue leg sng pue 40198uu0g bulim ho 7L 310N
10}93UU02-| 10393UU02-| 10}28UU09-] 1amod Indu| g 9 010N o |, soj0e0g ﬁmw_@ou UBJI0I0W 0L «—TT]
1-d-XXXX-861Z 1-d-XXXX-861Z 1-d-040H-8612 mmz_ugﬁ.zcuw-wmﬁ yoewog | eaL T
$10)08UU07 (dg) | AFTH AT+ AT+ MTH 7]+ fddng 1amoq o xny , buisny ue4 Jojo
13M0g 011U0) [WOY AV WOY v WOY v WOy ArC f— . JOATE 2 _ i _
7 | panddng Jswoisng w 4 Sg punoug s100e8y | ZL8ION 1 _|_§m:m>
| 5 [ 18ulqe] papuog UM 1 LI !
sissey) - 00009+ — It
N 20 €1 I I T hd
si098uu0g (9q) |0 2 0 Rl 0 a0 ——ae))0)e—H
sngaa | +a +)0 +)0 0 T a “|§~§w.ul_ —
7 e
| T
, U0N98014 £ 310N n_n\ LS|
1Ny v 18!
S1a}IaAU| I~ —~ £iddng 1amog Q_Sﬁmx
feuonippy @ A© anesauabiay : g al0N
13|14 8ur gy
[ Il I ey S
7 910N 590Sdy-IW0ZL8
8 810N ® , SNg puno.g @L
JLTET U] Ja)ianu| 13ulqe] papuog 4 1011231014
©) T
XSY3- Xxxq-86Le XSY3- XXxs-861¢ 7
, U01}23)014
unaigy

anpoy Joydedey  anpoyy JaUORIPUOY SNG-9g “uojjeurioju; ajou Joj $g7 abed uo ajqe) 0} Jajay

0%22-00NdVI-86IC  ZISdY-ANOISNGIA-8612

wa)skg 3ALIQ QOLS XII3UIY YNM S¥-IWOZLS - OLL 2nbij

‘fiddns Jamod Yy 11 Y1 yum ajqnedwoa jou si Addns Jamod aniesauabal Sdy-IW0Z/8 38Ul LNVLYOdUI

‘paJinbau osje si ajnpow JauonIpuod
SNg-90 8y 'y 80z Jo wnwixew e 0] dn 'y (| Paadxa 1eyl suoljednbijuod uj ‘ajnpow Joyoeded gkzzZ-00WdYI-86LZ U1 BIA SNQ-90 00LS XNauly
ay} saljddns abejjoa sng-9q ay] “A|ddns Jamod aanelausbal G90Sdy-IW0Z.8 UNa|ng ayi 01 pay st samod Indui qy aseyd-aaiy) ‘ajdwexa Siyi uj

unai)

¢ 8loN

ndu) aseyd-aaly]
SW Qv A0S 2

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024

298



Appendix A

Interconnect Diagrams

Capacitor Module Status

Wiring Example

DC-bus Conditioner Module
Status Wiring Example

You can configure either of the DC-bus power supply digital inputs as Bus Capacitor 0K in the
Logix Designer application to monitor the Module Status output. Refer to page 169 to see how
the DC-bus power supply Digital Inputs category is configured.

Figure 171 - DC-bus Power Supply with Capacitor Module

2198-Pxxx
DC-bus Power Supply

Digital Input

INx

2198-CAPMOD-2240
Capacitor Module

(10D) Connector

Q1]

MS

T—1_ Module Status(MS)

MS

| —7— Connector

—+

24V DC

(1) Configure either of two digital inputs as Bus Capacitor OK. For DC-bus power supply configurable functions, see the DC-bus

Power Supply Configurable Functions table on page 88.

Refer to the Kinetix 5700 Capacitor Modules Installation Instructions, publication 2198-INOOS,

for additional installation information.

You can configure any of the regenerative bus supply digital inputs as Bus Conditioner 0K in
the Logix Designer application to monitor the Module Status output. Refer to page 173 to see

how the regenerative bus supply Digital Inputs category is configured.

Figure 172 - Regenerative Bus Supply with DC-bus Conditioner Module

2198-DCBUSCOND-RP312
DC-bus Conditioner Module

2198-RPxxx
Regenerative Bus Supply
Digital Input INx
(10D) Connector
[Q]]

MS

—_ Module Status(MS)

MS

| —— Connector

—+

24V DC

(1) Configure any one of four digital inputs as Bus Conditioner OK. For regenerative bus supply configurable functions, see the

Regenerative Bus Supply Configurable Functions table on page 88.

Refer to the Kinetix 5700 DC-bus Conditioner Module Installation Instructions, publication

2198-INQ16, for additional installation information.
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Appendix A Interconnect Diagrams

Contactor erlng Examples We recommend that you wire an Allen-Bradley® (Bulletin 100) auxiliary contactor to the 2198-
RPxxx regenerative-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.

Figure 173 - Contactor Wiring for DC-bus Power Supply

2198-Pxxx Allen-Bradley
DC-bus Power Supply Bulletin 100 Contactor
Contactor Enable  — CONTEN+ — @ + (ONTEN+
(CED) Connector —— | CONTEN- CONTEN-
AC Input P U] 2198-DBRxx-F I H
nput Power -DBRxx-
(1PD) Connector | 12 AC Line Filter L2
13 13

Figure 174 - Contactor Wiring for Regenerative Bus Supply

2198-RPxxx Allen-Bradley
Regenerative Bus Supply Bulletin 100 Contactor
— )T
Contactor Enable _— CONTEN+ @ C(ONTEN+
(CED) Connector  ~T—| coNT EN— CONTEN-
1]
AC Input Power 2198-DBRxx-F
(IPD) Connector | 12 AC Line Filter
13
Digital Input INx
(10D) Connector oM
)

(1) Configure digital input #2 as AC Line Contactor OK (default setting). For regenerative bus supply configurable functions, see
the Regenerative Bus Supply Configurable Functions table on page 88.

Refer to IEC Contactor Specifications Technical Data, publication 100-TD013, for additional
contactor related information.
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Passive Shunt Wiring Wiring from the Bulletin 2198 shunt modules and resistor are made directly to the shunt (RC)
Exambles connector. You can configure either of the DC-bus power supply digital inputs as Shunt
p Thermal Switch 0K in the Logix Designer application. Refer to page 169 to see how the DC-bus

power supply Digital Input category is configured.

IMPORTANT  Passive shunts attach to only 2198-Pxxx DC-bus power supplies. Before
wiring the Bulletin 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.

2198-R014, 2198-R031, or 2198-R127 shunt thermal switch to a digital input on
the DC-bus power supply and configure the Shunt Thermal Switch 0K

2 ATTENTION: To avoid damage to the Kinetix 5700 drive system, wire the
function in the Logix Designer application.

Figure 175 - DC-bus Power Supply with External Passive Shunt Module

2198-Pxxx 2198-R014, 2198-R031, and
DC-bus Power Supply 2198-R127 External Passive
Shunt Module

Shunt (RC) DC+:><>< R1 } Resistor
Connector SH R2

e
Internal Shunt I \Vrl.r Thermal Switch
nternal Shun L&

Digital Input INx

(10D) Connector
(OM —{ 24V DC

(1) Configure either of two digital inputs as Shunt Thermal Switch OK. For DC-bus power supply configurable functions, see the
DC-bus Power Supply Configurable Functions table on page 88.

Figure 176 - DC-bus Power Supply with External Passive Shunt Resistor

2198-Pxxx 2198-R004 External Passive
DC-bus Power Supply Shunt Resistor

Shunt (RC) DC+:><><
Connector SH

Internal Shunt

Refer to the Kinetix 5700 Passive Shunt Module Installation Instructions, publication 2198-
INOTI, for additional installation information.

Active Shunt Wiring Active shunts are available from the Rockwell Automation Encompass™ partner Powerohm
Examples Resistors, Inc. (https://www.hubbell.com/powerochm/en).

IMPORTANT  Powerchm Bulletin PKBxxx active shunt modules use built-in internal
brake resistors. Bulletin PWBxxx active shunt modules require
appropriately sized external brake resistors.
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Appendix A Interconnect Diagrams

For compatible Powerohm active shunts paired with 2198-Pxxx DC-bus power supplies and
2198-RPxxx regenerative bus supplies, see External Active-shunt Connections on page 149.

ATTENTION: To avoid damage to the Kinetix 5700 drive system, wire the
active shunt thermal switch to a digital input on the power supply and
configure the Shunt Thermal Switch 0K function in the Logix Designer

application.

Figure 177 - 2198-RPxxx Supply with External Active Shunt (built-in brake resistor)

(1

(2)
(3)

2198-RPxxx Powerohm
Regenerative Bus Supply Bulletin PKB-xxx-xxx
| Active Shunt Module
Shunt (RC) DC+ 0 DCH Resist
esistor
Connector Y ><>< I L
4.6 m (15 ft) Maximum Cable Length
3 } Fault Contact
4
Digital Input [y @ =y 9 @)
(10D) Connector [~ o\ _(2avic - w
I

The active shunt (RC) connector is rated for wire size up to 6 mm? (10 AWG). When conductors larger than 6 mm? (10 AWG)
connect to the shunt, the drive connection must be made to the external DC-bus connections on an accessory module.
Configure any available digital input as Shunt Thermal Switch OK. See the Digital Inputs Connector Pinouts on page 87.
Powerohm PKBO50 and PKB050-800 shunts require 120V AC between pins 9 and 10 to supply power to the cooling fans.

Figure 178 - 2198 Power Supply with External Active Shunt (built-in brake resistor)

2198-Pxxx

or
2198-RPxxx

Digital Input
(10D) Connector

DC-Bus Power Supply

Regenerative Bus Supply

2198-xxxx-ERSx

Inverter 2198-CAPMOD-2240

Capacitor Module

INx

4.6 m (15 ft) Maximum Cable Length
D+

DC+
DC-

External DC-bus

DC-

+

oM

m 1 |

(1)

Configure any available digital input as Shunt Thermal Switch OK. See the

24V DC

} Fault Contact

Powerohm
Bulletin PKBxxx-xxx
Active Shunt Module

Resistor

L

9
10
|

Digital Inputs Connector Pinouts on

page 87.

(2) Powerohm PKB050 and PKB050-800 shunts require 120V AC between pins 9 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.
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IMPORTANT

Due to the 10 A connector current rating, connections to the Active Shunt

(RC) connector on the regenerative bus supply are limited to Powerohm
PKBxxx-xxx active shunts. PWBxxx-xxx active shunt connections must be
made to the 2198-CAPM0OD-2240 capacitor module.

Figure 179 - 2198 Power Supply with External Active Shunt (external brake resistor)

2198-Pxxx
DC-Bus
Power Supply
or
2198-RPxxx
Regenerative
Bus Supply

Digital Input
(10D) Connector

INx

2198-xxxx-ERSx

Inverter

2198-CAPMOD-
2240
Capacitor Module

©
® @

ML__1I

el

4.6 m(15 ft)
Maximum Cable Length

Powerohm
Bulletin PWBxxx-xxx
Active Shunt Module

Powerohm
External Passive
Shunt Module

=2 |

+ |

R1

XX

=

2)

}Fault Contact
9

10

R2

§ Resistor

9.1m (30 ft)

Maximum Cable Length

15

o

N

+

oM

(M

—{ aavic

Thermal
Switch

(1) Configure any available digital input as Shunt Thermal Switch OK. See the Digital Inputs Connector Pinouts on page 87.
(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.

For more information on Powerohm products, refer to the documentation included with those
products or online at (https://www.hubbell.com/powerohm/en).
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Appendix A Interconnect Diagrams

Kinetix 5700 Servo Drive These Kinetix rotary motors use single cable technology. The motor power, brake, and
and Rotary Motor Wiring feedback wires are all packaged in a single cable.

Examples Figure 180 - Kinetix 5700 Drives with Kinetix VPL, VPC-Bxxxxx-0, VPF, VPH, and VPS Motors
2198-Sxxx -ERSx or VPL-A/Bxxxx-C/P/Q/W,
2198-Dxxx -ERSx Refer to table on page 283 for note information. VPC-Bxoxxxx-0,
Kinetix 5700 Servo Drives VPF-A/Bxxxx-C/P/Q/W,
Note 8 VPH-A/Bxxxx-C/Q/W,
Note 7 or VPS-BxxxD-P Motors
ote - "
Cable Shield with High-resolution
Clamp \: Feedback
I
v A Brown EA/U
3 BV -
Motor Power v Black (Al Three-phase
(MP) Connector w L2 Blue EC/W Motor Power
1 |1 Green/Yellow @
Note 20
1 M Black M) F/+
Motor Brake | MBRK+ Motor
(BC) Connector MBRK. 2 White 6/— %‘ Brake
N o
M) N
Motor Feedback Dt 1 Blue Data+/EPWR+ @ Motor
(MF) Connector [~ 2 White/BlueX( X _Data-/EPWR- Hi2 Feedback
bl i Shield ¢/ v/ <
2198-KITCON-DSL - - = -
Connector Kit 2090-CSBMIDE-xxxAxx
or 2090-CSBMIDE-xxxFxx
or
2090-CSBM1DG-xxxAxx
or 2090-CSBMIDG-xxxFxx SpeedTec DIN
Single Motor Cable Single Motor Connector

Note 19

| E—
i N

Power, Brake, and
Feedback Connector

2090-CSxM1DE cables include the 2198-KITCON-DSL connector kit pre-assembled with the
feedback conductors. 2090-CSxM1DG cables have flying-leads and the 2198-KITCON-DSL kit is
ordered separately.

Figure 181 - Single Motor Cables for Kinetix 5700 Servo Drives

2090-CSBMIDE-xxxAxx
2090-CSBM1DE-xxxF xx

(%E) 2090-CSWMIDE-xxxAxx
b (not shown)
2198-KITCON-DSL
Feedback Connector Kit
2090-CSBM1DG-xxxAxx
géﬁ (D) a? - 2090-CSBM1DG-xxxFxx
S )
Bl 2090-CSWMIDG-xxxAxx

(not shown)

Flying Leads
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These Kinetix rotary motors have separate cables for motor power, brake, and feedback

connections.

Figure 182 - Kinetix 5700 Drives with Kinetix VPC-Y Continuous Duty Motors

2198-Sxxx -ERSx
2198-Dxxx -ERSx
Kinetix 5700 Servo Drives

Refer to table on page 283 for note information.

VPC-Bxxxx-Y Continuous Duty
Servo Motors with
High Resolution Feedback

Cable Shield
: 2198-K57CK-D15M
vl Note 7 l Shield o . Feedbacl;(‘
- 1 4 Brown A U onnector Kit
3 Black B v Three-phase =Y
2 Motor Power V15 Bl Motor Power 3 CLK+ RED 9
3 (MP) Connector | ue ¢ 4 Q- XX e 15
‘51 1 1 Green/Yellow D @ 5 DATA+ CREEN 5
6 2090-CPxM7DF-xxAAXx ]__ D 6 DATA- XX WHITE/GREEN 10
7 (standard) or Note 20 Motor | ¢ +5VDC GRAY 14
g | Universal Feedback 2090-CPxM7DF-xxAFxx Feedback | ECOM XX WHITE/GRAY 6
9 (UFB) Connector (continuous-flex) o 13 15 WHITE/ORANGE 1
10 Motor Power Cable Thermostat L
1 1 M Whit M F MBRK 5 1t /i
ite + .
12 Motor Brake | MBRK -+ - .Refer to feedback kit
13 (BC) Connector 2 Black G MBRK- S oM illustration (lower left)
14 MBRK - JU for proper grounding technique.
15 ~ Motor Brake
2090-CFBM7DF-CEAAXx (standard) or
2090-CFBM7DF-CEAFxx (continuous-flex)
(flying-lead) Feedback Cable
Note 19
Grounding Techniques for
Feedback Cable Shield
SpeedTec DIN
2198-K57CK-D15M D Motor Connectors
Universal Feedback o
Connector Kit g8
0 Feedback Connector Power Connector
Clamp Screws (2)
Exposed shield secured
under clamp. Cable Clamp

Refer to Universal Feedback Connector Kit Installation Instructions,
publication 2198-IN010, for connector kit specifications.

These Kinetix rotary motors have separate cables for motor power, brake, and feedback

connections.
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2198-Sxxx -ERSx
2198-Dxxx -ERSX
Kinetix 5700 Servo Drives

Figure 183 - Kinetix 5700 Drives with Kinetix MMA Asynchronous Main Motors

See table on page 283 for note information.

MMA-Bxxxxxx-xx
Absolute Encoder Feedback

Motor Feedback Connector

See Table 176.

See feedback kit illustration for
proper grounding technique.

2090-CFBM7DF-CEAAXx (standard) or
2090-CFBM7DF-CEAFxx (continuous-flex)
(flying-lead) Feedback Cable
Note 19

(able Shield
(lam : l_
I:)Note7 | Shield

— 4 Brown A U

1 U5 Three-phase

2 Motor Power v Black B Motor Power

3 (MP) Connector 2 Blue ( W

4 w 1

n Green/Yellow D @

5 = )

6 . Customer Supplied Note 20 = GND

7 Universal Feedback Motor Power Cables

8 (UFB) Connector

9 Thermostat
: 'y
n .

2 Motor Brake | MBRK+ 1 M) White M F MBRK+

otor Brake

13 (BC) Connector 2 Black 6 MBRK- %‘ ‘Motor Brake
1" MBRK -

15 — S

SpeedTec DIN
Feedback Connectors

2198-K57CK-D15M
Universal Feedback I

Connector Kit

Encoder and Feedback Designations: See Table 176 for more information:

L2 = 2048 ppr, TTL Incremental Encoder

$1=1024 sin/cos, Absolute Single-turn Encoder (Hiperface protocol)
$2 =1024 sin/cos, Absolute Single-turn Encoder, SIL2/PLd rated (Hiperface protocol)
S3 = 2048 sin/cos, Absolute Single-turn Encoder (EnDat protocol)
S& = 25-bit Absolute Single-turn Digital Encoder EnDat protocol)
M1=1024 sin/cos, Absolute Multi-turn Encoder (Hiperface protocol)

M2 = 1024 sin/cos, Absolute Multi-turn Encoder SIL2/PLd rated (Hiperface protocol)

M3 = 2048 sin/cos Absolute Multi-turn Encoder (EnDat protocol)
M4 = 25-bit Absolute Multi-turn Encoder (EnDat protocol)
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Exposed shield secured

under clamp.

Grounding Techniques for
Feedback Cable Shield

See Universal Feedback Connector Kit Installation
Instructions, publication 2198-IN010, for connector
kit specifications.

Cable Clamp
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Table 176 - Kinetix MMA Motor Feedback Connector Pinout

Catalog Number Encoder Designation

E:;::E::fgia:k L2 glzl/wé ?13:‘5' '311;., Signal Description Motor Feedback Connector Pins
VP60 ShAOSIL2  |ENgA2S EONE37
: A+ - - - A quad B: A differential signal +
- SIN+ SIN+ - 1V p-p sine differential signal +
) A- - - - A quad B: A differential signal -
- SIN- SIN- - 1V p-p sine differential signal -
5 B+ - - - A quad B: B differential signal +
- CoS+ COS+ - 1V p-p cosine differential signal +
L B- - - - A quad B: B differential signal -
- C0s- oS- - 1V p-p cosine differential signal -
: - DATA+ DATA+ DATA+ Serial data differential signal +
M+ - - - Index differential signal +
5 - DATA- DATA- DATA- Serial data differential signal -
IM- - - - Index differential signal -
7 - - CLK+ CLK+ Serial data clock differential signal +
8 - - CLK- CLK- Serial data clock differential signal -
9 - - - -
10 - - - -
1 EPWR 9V EPWR 9V EPWR 9V EPWR 9V 9V DC encoder power
12 ECOM ECOM ECOM ECOM Encoder power common
13 TS+ TS+ TS+ TS+ Thermostat differential signal +
14 TS- TS- TS- TS- Thermostat differential signal -
15 - - - -
16 PT1 PT PT1 PT PT1000 differential signal +
17 PT2 P12 PT2 PT2 PT1000 differential signal -
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These compatible Allen-Bradley rotary motors have separate cables for motor power, brake,
and feedback connections.

Figure 184 - Kinetix 5700 Drives with Kinetix MPL, MPM, MPF, MPS, and VPC Motors

2198-Sxxx -ERSx or
2198-Dxxx -ERSx
Kinetix 5700 Servo Drives

Refer to table on page 283 for note information.

MPL-A/B15xx...MPL-A/B9xx,
VPC-Bxxxxx-S and VPC-B3004x-M
MPM-A/Bxxx, MPF-A/Bxxx, and

2198-H2DCK Feedback
Converter Kit or

Note 8 MPS-A/Bxxx Servo Motors with 2198-K57CK-D15M Feedback
Cable Shield : High Resolution Feedback Connector Kit
Clamp ) - I
Note 7 ® Shield o< 1 SIN+ BAk () |1

1 m 4 Brown A U 2 siN- XX WHT/BLACK 2
; Motor P . 3 Black B v ;h?e}?hase 3 05+ ReD 3

otor Power otor Power

(05S- WHT/RED
4 (MP) Connector W 2 Blue C w 4 XX 4
5 -1 Green/Yellow D @ 5 DATA+ GREEN 5
6 - 2090-CPXM7DF-xchAxx 1 D Motor 6 DATA- )X WHT/GReen 12
; Universal Feedback (standard) or Feedback — :gg&c Nwﬂ;g;”
b | (08 Comnector 2090-CPXMTDF-1xAFax Note 20 10 6
10 (continuous-flex) 1 +9VDC ORANGE 7
T WHT/ORANGE
" Motor Power Cable Thermostat O 13 S XX N
F Notor ke | MR+ |- e (L F MBRK-- -Lrlz—%” > »
otor Brake )
14 (BC) Connector | | o 2 Black G MBRK- % VARG Refer to feedback kit
15 N illustrations (lower left)
~ Y Motor Brake

for proper grounding technique.
1_< 2090-CFBM7DF-CEAAXx (standard) or
2090-CFBM7DF-CEAFxx (continuous-flex)
(flying-lead) Feedback Cable
Note 19, 24, 25

Motor Feedback D+
(MF) Connector | . | .2 ¢

T SpeedTec DIN
Motor Connectors

Grounding Techniques for
Feedback Cable Shield

T oY =
2198-H2DCK

Hiperface-to-DSL
Feedback Converter Kit

Feedback Connector Power Connector

"PL-AIBISXX..."PL-A./BA'SXX 2198-K57CK-D15M
Servo Motors with Feedback

Incremental Feedback .
Clamp Screws (2) Connector Kit

1 AM+ BLACK /\ 1_
: A 2 AM- XY whmeack [ 1] 2
® B u BM+ 3
L=rg =& Three-phase 3 RED
Exposed shield secured Cable Clamp C :2 |V Motor Power 4 BM- XX whreren [ ] 4
under clamp. &) :éﬂ 5 IM+ GREEN 5
Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions, 6 IM- XX WHITE/GREEN 10
publication 2198-INOOG, for converter kit specifications. Feegb[:at;z 9 +5VDC GRAY 14
Note 20 10 ECOM XX WHITE/GRAY 6
) 11 - ORANGE
2198-K57CK-D15M - o= % e
Universal Feedback Thermostat O- 13 1S WHITE/ORANGE 1
Connector Kit . MBRK .ﬂ "
O———— e
G MBRK= ‘ 15 S1 WHITE/BLUE 12
16 S2 YELLOW \ I 13
Motor Brake 17 s3 WX whirevewow | | [ g
12 (Q]] LI
Clamp Screws (2) 20T /i
Refer to feedback kit illustrations
(left) for proper grounding technique.
Exposed shield secured 2090-XXNFMF-Sxx (standard) or
under clamp. Cable Clamp 2090-CFBM7DF-CDAFxx (continuous-flex)

(flying-lead) Feedback Cable
Notes 19, 25

Refer to Universal Feedback Connector Kit Installation Instructions,
publication 2198-IN010, for connector kit specifications.
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Figure 185 - Kinetix 5700 Drives with Kinetix HPK Servo Motors

2198-Sxxx -ERSx Refer to table on page 283 for note information. Kinetix HPK
Kinetix 5700 Servo Drives HPK-Bxxx and HPK-Exxx
Note 8 Asynchronous Servo Motors with
High Resolution Feedback 2198-H2DCK Feedback
. Converter Kit or
Cable Sield @——\ ' 2198-K5TCK-D15M Feedback
P Note 7 Shield & Motor Connector Shell Connector Kit
- 1 SIN+ suc () [ 1]
1 m 4 Brown u 2 SiN- XX WHIBLAK 2
2 3 Black v Three-phase 3 05+ RED 3
3 Motor Power v 7 Blue W Motor Power 4 0s- XX whRe 4
4 (MP) Connector W
5 -1 Green/Yellow 5 DATA+ GREEN 5
6 = \ 6 DATA- XX WHI/GREEN 10
7| Universal Feedback - pOtEL k - - o
g | Universal Feedbac eedbac ECOM WHT/GRAY 6
o | (UFB)Connector 10 e
10 1 +9VDC ORANGE 7
13 15 XX WHT/ORANGE 1
11 Thermostat O~ |
12 .
1l whie A BR+ -"rli_HM s
:i Motor Brake | MBRK+ ) Black BR %‘ 12 N ;-‘. com  Refer to feedback kit
15 (BC) Connector | yggy - ) illustrations (below)
=~ = Motor Brake for proper grounding technique.
1 2090-CFBM7DF-CEAAxx (standard) or
D+ —<
’}ﬂt;’)rg;ffeb;z‘; 2 2000-CFBM7DF-CEAFxx (continuous-flex)
- < (flying-lead) Feedback Cable

Grounding Techniques for Feedback Cable Shield

2198-H2DCK

Hiperface-to-DSL
Feedback Converter Kit

Clamp Screws (2)

Exposed shield secured Cable Clamp

under clamp.

Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions,
publication 2198-INOQS, for converter kit specifications.
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Note 19
[ 1

SpeedTec DIN
Feedback Connector

2198-K57CK-D15M
Universal Feedback
Connector Kit

S

Exposed shield secured

under clamp. able Clamp

Refer to Universal Feedback Connector Kit Installation Instructions,
publication 2198-IN010, for connector kit specifications.
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Figure 186 - Kinetix 5700 Drives with Kinetix RDB Direct Drive Motors

o N oUW N —

2198-Sxxx -ERSx or
2198-Dxxx -ERSx
Kinetix 5700 Servo Drives

Refer to table on page 283 for note information.

RDB-Bxxxx Direct Drive
Servo Motors with
High Resolution Feedback

2198-K57CK-D15M
Feedback

Cable Shield .
Clamp @__1 Connector Kit
Note 7 Shield 1 SIN+ uk () [
U 4 Brown @ 2 SIN- XX wHITE/BLACK 2
Motor Power v 3 Black yw é_” j—- GND 3 05+ RED 3
(MP) Connector 2 Blue BV V_ Three-phase 4 €05~ XX wHne/ReD 4
LU Green/Yellow A éW Motor Power 5 DATA+ GREEN 5
+ é— 6 DATA- XX WHITE/GREEN 10
" 2090-CPWM7DF-xxAAxx 7 (LK+ BROWN 9
- Note 20 Motor
Universal Feedback (standard) or Feedback |8 (LK- X)X wHiTe/BROWN 15
(UFB) Connector 2090-CPWM7DF-xxAFxx 9 +5VDC GRAY 14
(continuous-flex) 10 ECOM XX WHITE/GRAY 6
Motor Power Cable 1 - ORANGE
Notes 19 Thermistor 13 15 XX WHITE/ORANGE 11
o1 >le /77
2 Refer to feedback kit
> (oM illustration (lower left)
for proper grounding technique.
2090-XXNFMF-Sxx (standard) or
2090-CFBM7DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable
Grounding Techniques for Note 19
Feedback Cable Shield
SpeedTec DIN
2198-K57CK-D15M D Motor Connectors
Universal Feedback =
Connector Kit g
0 Feedback Connector Power Connector
Clamp Screws (2)
-
Exposed shield secured |©
under clamp. Cable Clamp

Refer to Universal Feedback Connector Kit Installation Instructions,
publication 2198-IN010, for connector kit specifications.
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Kinetix 5700 Servo Drive These Kinetix linear actuators use single cable technology. The motor power, brake, and
and Linear Actuator Wiring feedback wires are all packaged in a single cable.

Examples Figure 187 - Kinetix 5700 Drives with Kinetix VPAR Electric Cylinders
2198-Dxxx -ERSx VPAR-Blxxxx-W
Kinetix 5700 Servo Drives Refer to table on page 283 for note information. VPAR-B2xoxx-W
Note 8 VPAR-B3xxxx-0
Electric Cylinders
Note 7 with High-resolution
ote
Cable Shield Feedback
Clamp © o° 1
4 Brown N EA/U
. B/V
3 -
Motor Power v Black (el Three-phase
(MP) Connector W 2 Blue EC/W Motor Power
1 |1 Green/Yellow @
Note 20
1 M Black M) F/+
Motor Brake | MBRK+ Motor
BC)C t 2 i - %‘
(BC) Connector MBRK - White G/ Brake
A N
(M) ~
Motor Feedback Dt 1 Blue Data+/EPWR+ @ Motor
(MF) Connector D- 2 White/BIuemata—/EPWR— Z H/2 Feedback
Pl ¢ Shield N
2198-KITCON-DSL - = - -
Connector Kit 2090-CSBMIDE-xxxAxx
or 2090-CSBMIDE-xxxFxx
or
2090-CSBM1DG-xxxAxx
or 2090-CSBMIDG-xxxFxx SpeedTec DIN
Single Motor Cable Single Motor Connector

Note 19

Power, Brake, and &
Feedback Connector

2090-CSxM1DE single cables include the 2198-KITCON-DSL connector kit pre-assembled with
the feedback conductors. 2090-CSxM1DG cables have flying-leads and the 2198-KITCON-DSL kit
is ordered separately. See the single cable examples on page 304.
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These compatible linear actuators have separate connectors and cables for power, brake, and
feedback connections.

Figure 188 - Kinetix 5700 Drives with Kinetix LDAT Linear Thrusters

) 2.198-Dxxx -ERSX, LDAT-Sxxxxxx-xDx
Kinetix 5700 Servo Drives Refer to table on page 283 for note information. Linear Thrusters with
Note 8 High Resolution Feedback 2/98-H20CK Feedback

Converter Kit or
2198-K57CK-D15M Feedback

Cable glhield @_ Connector Kit
amp )
Note7 Shield 1 SIN+ sk [

1 (1]
] T 4 Brown A U 2 SIN- XXtk 2
2 3 Black Three-phase +
; Motor Power v = B : Motor F?ower ; ((%55 XX WHRTE/DRED ;
! (MP) Connector W 2 Blue C m 4 - 4
5 -1 Green/Yellow D 5 DATA+ GREEN 5
p = . 6 DATA- XX WHT/GREEN 1
; " 2090-CPWM7DF-xxAAxx = GND 9 - -
g | Universal Feedback (standard) or . [R]"t”; 10 EoM_ XX wHi/GRaY 6
eedbac
9 (UFB) Connector ZUQU-CP'WWDF-XXAFXX . +OVDC ORANGE 7
10 (continuous-flex) 13 15 WX whr/onanGe n
1 Motor Power Cable O~
12 Motor Feedback | D+ | Notes 19, 21 Thermost:;rli_ ILEENN D b
2
12 (MF) Connector | p_ —< Refer to feedback kit
1 % > (OM illustrations (lower left)
—|— for proper grounding technique.
2090-CFBM7DF-CEAAxx (standard) or
2090-CFBM7DF-CEAFxx (continuous-flex)
Grounding Techniques for SpeedTec DIN (flying-lead) Feedback Cable
Feedback Cable Shield Motor Connectors Note 19
Y — s —
o/ - =
® %E Feedback Connector N Power Connector
2198-H2DCK
Hiperface-to-DSL
Feedback Converter Kit LDAT-Sxo000-xBx
Linear Thrusters with 2198;5:5:;5 1ot
Clamp Screws (2) Incremental Feedback .
Connector Kit
1 AM+ BLACK [\ (1]
o o, Hél 2 A XX whesLack l[ HE
Exposed shield secured 8 4 |V Three-phase 3 BM+ RED 3
under clamp. Cable Clam C :gﬂ Motor Power 4 BM- XX wamereo | | [ 4
Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions, D @<< 5 IM+ GREEN 5
publication 2198-INOOS, for converter kit specifications. _]__ oND 6 IM- )X wHTErGRee 10
Motor |—2 +5VDC GRAY 14
2198-K57CK-D15M D Feedback 10 ECOM XX WHITE/GRAY 6
Universal Feedback = 1 _ ORANGE
Connector Kit = 3 TS W)X WHITE oRANGE 1
D O
o_x% Sle
Thermostat 15 S1 WHITE/BLUE 12
16 S2 YELLOW \ I 13
Clamp Screws (2) 17 S3 X)X whnereow | [ | g
112 s 51 com L
Refer to Universal feedback
Exposed shield secured connector kit illustration (left)
under clamp. Cable Clamp
Refer to Universal Feedback Connector Kit Installation Instructions, 2090-XXNFMF-Sxx (standard) or
publication 2198-INQ10, for connector kit specifications. 2090-CFBM7DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable
Notes 19
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Exposed shield secured

2198-Dxxx -ERSx
Kinetix 5700 Servo Drives

Figure 189 - Kinetix 5700 Drives with Kinetix MPAS Linear Stages

Refer to table on page 283 for note information.

MPAS-Bxxxxx-VxxSxA

Ballscrew Linear Stages with

2198-H2DCK Feedback

under clamp.

Cable Clamp

Refer to Universal Feedback Connector Kit Installation Instructions,
publication 2198-IN010, for connector kit specifications.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024

Note 8 High Resolution Feedback Converter Kit or
Catle Shield 2198-K57CK-D15M Feedback
abie ohie :'— Connector Kit
Clamp )
Note 7 Shield ° 1 SIN+ s () [1]
1 U 4 Brown A U 2 SIN- XX WHT/BLACK 2
1 3 -
Black B v Three-phase 3 05+ RED 3
Motor Power
2 v
3 (MP) Connector ” 2 Blue C y Motor Power 4 05— XX whteD 4
4 -1 Green/Yellow D 5 DATA+ GREEN 5
5 - 2090-CPAMTDF-xxAex Lo [ DAtk XX wer | 11g
2 | universatFeedbac {standard)or oo [ 5 G
o | (UFe) Comnoctor 2090-CPXMTDF-xeAFxx oator: [ 1o Eon Xy | | | 6
9 (continuous-flex) 1 +9VDC ORANGE 7
10 Motor Power Cable Thermostat O 13 15 XX WHT/ORANGE 1
n . L
1 Y White F MBRK+ 14 ,%
12 Motor Brake | MBRK+ O >t )
13 (BC) Connector 2 Black G MBRK- % - .Refertlofeedbackkn
14 MBRK - OO v 2 S SH oM illustrations (lower left)
15 =~ Motor Brake for proper grounding
1 2090-CFBM7DF-CEAAxx (standard) or
- -Cease (continuous-flex
hotor Feedback | b+ |——< 2090-CFBMTDF-Cease (continuous-flex)
(HMF) Connector =, 2 (flying-lead) Feedback Cable
Notes 19, 22
SpeedTec DIN
Grounding Techniques for Motor Connectors
Feedback Cable Shield
Y @Y ﬁ E Feedback Connector Power Connector
2198-H20CK
Hiperface-to-DSL
Feedback Converter Kit MPAS-Bxxxxx-ALMx2C
Direct Drive Linear Stages with 2198-KSTCK-DISH
Incremental Feedback Feedback
Clamp Screws (2) Connector Kit
1 AM+ BLACK [\ (1]
H - 2 - XX whmeswa [ ] | 2
B u
;  — > (&— Three-phase 3 BM+ RED l 3
Exposed shield secured Cable Clamp é
under clamp, [V Motor Povier 4 BM- XX wwmere [ | [ 4
. . ) ) D @< w 5 IM+ GREEN 5
Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions, — é_ _ WX wHITe/GReen
- . P— Motor 6 IM 10
publication 2198-INOQS, for converter kit specifications. Feedback | 9 +5UDC . 1
10 ECOM XX whiTe/GRay 6
2198-K57CK-D15M o 1 7 ORANGE
Universal Feedback
Connector Kit § o 13 TS XX WHITE/ORANGE 1
D
Thermosta?‘-rli—H14
15 20 St WHITE/BLUE 12
16 S2 YELLOW \ ] 13
17 53 XX whmenvewtow | | [ g
Clamp Screws (2) 12 oM
H>__ I

Refer to Universal feedback
connector kit illustration (left)

2090-XXNFMF-Sxx (standard) or

2090-CFBM7DF-CDAFxx (continuous-flex)

(flying-lead) Feedback Cable

Notes 19, 22
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2198-Dxxx -ERSx
Kinetix 5700 Servo Drives

Refer to table on page 283 for note information.

Figure 190 - Kinetix 5700 Drives with Kinetix MPAR and MPAI Electric Cylinders

MPAR-Bxxxxx and MPAI-Bxxxxx
Electric Cylinders with

2198-H2DCK Feedback

Note 8 High Resolution Feedback Converter Kit or
2198-K57CK-D15M Feedback
Cable Shield : Connector Kit
Clam ) . I
P Note 7 Shield o< 1 SIN+ BLACK 1
. ; 4 Brown A U 2 SIN- XX whizeLck )
1 3 Black B v Three-phase 3 05+ RED 3
Motor Power
; (MP) Connector \)Iv 2 Blue C \ Motor Power 4 0s- XX whRe 4
4 - Green/Yellow D 5 DATA+ e GREEN 5
= 6 DATA- WHT/GREEN 10
° Universal Feedback Refer to Table 177 for J: GND (Raoml: 9 -
6 (UFB)C N motor power cable. eedbac GRAY
7 onnector Notes 19 10 EoM XX whieray 6
8 . 1 +9VDC ORANGE 7
‘] ' Y
9 Motor Brake | MBRK- White F MBRK+ Thermoz;at B IS WANGE "
1? (BC) Connector | yiaor 2 Black G MBRK- y /% _—
D | o U o U Motor Brake O———>>r¢
13 1 Refer to feedback kit
12 Motor Feedback | D+ 2—< % >H oM illustrations (lower left)
15 (MF) Connector | p_ =< for proper grounding technique.
L I Refer to Table 177 for
(flying-lead) motor feedback cable.
Grounding Techniques for Feedback Cable Shield Note 19
TS T H 2198-K57CK-DI5M
2198—HZDCK Universal Feedback
Hiperface-to-DSL Connector Kit SpeedTec DIN
Feedback Converter Kit Motor Connectors
il Clamp Screws (2) Feedback Connector Power Connector
Refer to Hiperface to DSL Feedback —
Converter Kit Installation Instructions, Clamp Screws(2)  Refer to Universal Feedback Connector Kit
publication 2138-INOOG, for converter kit Installation Instructions, publication 2198-IN010,

Exposed shield secured
under clamp.

Cable Clamp

specifications.

Exposed shield secured
under clamp.

Cable Clamp

Table 177 - Kinetix MPAR and MPAI Electric Cylinders Power and Feedback Cables

for connector kit specifications.

Kinetix MPAR and MPAI Electric Cylinders Frame Power Cable Feedback Cable

Cat. No. Cat. No. Cat. No.

MPAR-B1xxx (series A and B) 32 |2090-XXNPMF-16Sxx (standard) or 2090-XXNFMF-Sxx (standard) or

MPAR-B2xxx (series A and B) 40 2090-CPxM4DF-16AFxx (continuous-flex) 2090-CFBMA4DF-CDAFxx (continuous-flex)

MPAR-B1xxx (series B or later) 32

MPAR-B2xxx (series B or later) 40

MPAR-B3xxx 63

MPA-B 2o 64 2090-CPxM7DF-16AAxx (standard) or 2090-CFBM7DF-CEAAxx (standard) or
2090-CPxM7DF-16AFxx (continuous-flex) 2090-CFBM7DF-CEAFxx (continuous-flex)

MPAI-B3xxxx 83

MPAI-Bhxxxx 10

MPAI-B5xxxx a4
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Figure 191 - Kinetix 5700 Drives with Kinetix LDC Linear Motors (cable connectors)

2198-Dxxx -ERSx
Kinetix 5700 Servo Drives
Note 8

Cable [Sjlhalrer:glzl

Shield

Kinetix LDC ] )
Refer to table on page 283 for note information.
LDC-Cxxxxxx-xHTx1
Linear Motor Coil with

2198-H2DCK Feedback
Converter Kit or
2198-K57CK-D15M Feedback

Sin/Cos or TTL External Encoder
and Cable Connectors

Note 7 o Connector Kit
e ; 4 Brown A < U Thermostat 12 St -
1 Motor Power 3 Black B b v 3— 13 TS WHT/ORANGE [\ | 11
v
; (MP) Connector 2 Blue C < W Three-phase . L>__“ /\
L 1 Green/Yellow D Motor Power 15 51 WHTBLOE 12
4 i % Y 16 52 YELLOW 13
° - ~ = GND Motor ™55 53 XX wh/veLLow 8
6 | Universal Feedback 2090-CPWM7DF-xxAAxx Feedback .
7 | (UFB)Connector (standard) 10 ECOM X)CNHGT;;};AY 6
8 or 2090-CPWMTDF-xxAFxx 2 +5V0C 14
9 (continuous-flex) 6 IM- WHT/GREEN 10
10 Motor Power Cable 3 M+ XK e 5
1 MotorCFeedback D+ < Notes19, 23 4 C0s- (BM-) WHT/RED 4
) (MF) Connector == 2 : 3 s+ BMH) XX r | [ [3
13 \ ]
1 2 SIN- (AM-) WHT/BLACK 2
5 1 SN+ (AM+) XX s | ] |1
—l_ 2090-XXNFMF-Sxx (standard) or —
2090-CFBM7DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable
Note 19
Refer to feedback connector kit
illustrations (lower left)
for proper grounding technique.
—
1 SIN+  (AM+)
K ¢
_ (AM-
S K
2 + EBM:) xX:-(% External
5 05- < < Sin/Cos or (TTL)
3 M+ XX:<% Encoder
65 ik K &
8 POWER
7 oM
| I
SpeedTec DIN
Motor Connectors
Grounding Techniques for Feedback Cable Shield
S oo Es 2108-KSTCK DI Power Connector
Universal Feedback
21,98'H2DCK Connector Kit
Hiperface-to-DSL
Feedback Converter Kit
Clamp Screws (2)
Clamp Screws (2)
Exposed shield secured Cable Clamp

under clamp.

Refer to Hiperface to DSL Feedback
Converter Kit Installation Instructions,
publication 2198-INOQS, for converter kit

specifications.

Exposed shield secured
under clamp.
Refer to Universal Feedback Connector
Kit Installation Instructions, publication
2198-INQ10, for connector kit
specifications.

Cable Clamp
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2198-Dxxx -ERSx
Kinetix 5700 Servo Drives

Figure 192 - Kinetix 5700 Drives with Kinetix LDC Linear Motors (flying-lead cables)

Refer to table on page 283 for note information.
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Note 8
LDC-Cxxxxxx-xHTx0
Linear Motor Coil with
Cable Shield Sin/Cos or TTL External Encoder
Clamp : } and Flying-lead Cables
Note 7
4 U RED
U Pt — U
3 vV WHITE é Three-phase
Motor Power V FM—H—t+———— - {— Motor Power
(MP) Connector |y I R W BLACK é— W
i GREEN/YELLOW
i e e N GND
=~ TS+ BLACK : j:
A I BLACK é_\_‘g—lﬁermosm
i : L
; : POWER RED
Motor Feedback | D+ 1—< | R P WHITE ]
2 R B
(MF) Connector | p_ < A N I BLUE N Hall Effect
. > ORANGE 5 Module
1 ¢ | om BLACK :
nl M T8+ b '
12 51 l :
13 S2 i
8 S3 :
1 SN+ (AM+ : SN+ (AM+
Universal Feedback SIN+ ((AM—)) """"""" it SIN+ ((AM—)) X <
(UFB) Connector —— [ EEEEEEEEEE LR s - <
3 o+ @w+ | Lo | oS+ (BMH) o External
~ (BM- . B 0 XX
4 T&i B ©- ‘: T Ii\:l)s (Bt < & Sin/Cos or (TTL)
I I R Lo L Encoder
ol [fw L Lm0 e
14 POWER Lo POWER
------------- Cosees &
6 om o | (OM ]
/;l; Wire as shown using
cable type appropriate for
your application.
Grounding Techniques for Feedback Cable Shield
TV _TH 2198-K5TCK-DISM

Exposed shield secured
under clamp.

2198-H2DCK
Hiperface-to-DSL
Feedback Converter Kit

Clamp Screws (2)

Exposed shield secured

Refer to Hiperface to DSL Feedback
Converter Kit Installation Instructions,

publication 2198-IN0QS, for ¢
specifications.

onverter kit

Universal Feedback
Connector Kit

under clamp.

Cable Clamp

Refer to Universal Feedback Connector
Kit Installation Instructions, publication
2198-IN010, for connector kit

specifications.
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Appendix A Interconnect Diagrams

System Block Diagrams This section provides block diagrams of the Kinetix 5700 drive modules.
Figure 193 - DC-bus Power Supply Block Diagram

Shunt Resister
(RC) Connector

o
wv

Ly

Internal Shunt

J_”_J Resistor
T —eANA-e—p—9 DC+

+
=
L

=
[

DC Bus Power
Tlhfeet‘ghase j (DC) Connector
nput Power |
(1DP) Connector ° _T_ j —[ lﬁ
[ ? ? * e
P L DC

NN
¢Gmund 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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Three-phase
Input Power
(1DP) Connector

Contactor Enable
(CED) Connector

24V Control Power
(CP) Connector

318

24V+

24V-

Figure 194 - Regenerative Bus Supply Block Diagram

Active Shunt
(RC) Connector

!—0

1

Ground Screw e a

Chassis |

Control

(1) Ground screw in the installed (default) configuration.
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Figure 195 - Single-axis Inverter Block Diagram

[ D+ —o~o—

DC Bus Power
(DC) Connector

=

L

d; Ground Jumper

|||-§<c

Chassis

BR+ l
Motor Brake 1Al
(BC) Connector
24V+
24V Control Power Control

(CP) Connector
24V—

(1) Ground jumper installed on 2198-Sxxx-ERS3 (series A) drives.
Ground jumper removed on 2198-Sxxx-ERS4 and 2198-Sxxx-ERS3 (series B or later) drives.
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Figure 196 - Dual-axis Inverter Block Diagram

[oc ]

DC Bus Power
(DC) Connector

BR+

Motor Brake

(BC) Connector - A
BR-
BR+

Motor Brake

(BC) Connector - B
BR—
24V+

24V Control Power

(CP) Connector
24V-

C; Ground Jumper 0

|||-§<c

Chassis

_lll_

_lh_

Control

320

(1) Ground jumper installed on 2198-Sxxx-ERS3 (series A) drives.
Ground jumper removed on 2198-Sxxx-ERS4 and 2198-Sxxx-ERS3 (series B or later) drives.
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Figure 197 - iTRAK Power Supply Block Diagram

2x DC-DC
D(+]—o’w Converters

DC-bus Output
IDC Connector - A

|||-:|:|—g

DC-bus Power
(DC) Connector

| -

24+ | 24V Control Output
L l 24V ICP Connector - A

I Chassis
[ ] [ S T ol fhosis

Ground Jumper ™

DC-bus Output
IDC Connector - B

| Chassis

|||-:|:|—,g.
\

Chassis
24V+—I

zw(gg;]g;;:eortlz; Control 24V+ | 24V Control Output

e 24\ ICP Connector - B
|

Chassis | Ground Connection @

(1) Ground screw in the installed (default) configuration.
(2) Connection from 24V- to Chassis is made inside of the iTRAK power supply.
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DC Bus Output
Lug Connector

DC Bus Input
Link Connector

322

Figure 198 - Capacitor Module Block Diagram

Fuse Detection

Module Status

Status Indicator

MS | Module Status
(MS) Connector
MS

DC-bus Detection

DC-bus Status

Status Indicator

Capacitor Bank

Fuse

DC-

i
i
i
I
1
]

Bleeder
Resistor

D~
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DC Bus Output
Lug Connector

DC Bus Input
Link Connector

Figure 199 - DC-bus Conditioner Module Block Diagram

DC+

D(+

Chassis

use

Fuse Detection and
Over Temperature
Protection

Module Status

DC-bus Detection

Status Indicator

MS | Module Status
NS (MS) Connector

—p DC-bus Status

Conditioning Circuit

L1

Status Indicator
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Notes:
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Appendix B

Before You Begin

Upgrade the Drive Firmware

This appendix provides procedures for upgrading your Kinetix® 5700 drive firmware.

You can upgrade your Kinetix 5700 drive firmware by using either of these two methods:
+  ControlFLASH Plus™ software
»  ControlFLASH™ software

To upgrade drive firmware, you must configure a path to your drive, select the drive module to
upgrade, and complete the firmware upgrade procedure.

.  Werecommend that you use ControlFLASH Plus software for firmware upgrades.
&) Seethe ControlFLASH Plus Quick Start Guide, publication CEP-0S001, for more
) information.

These are the minimum firmware revisions and software versions required for upgrading drive
firmware.

Table 178 - Kinetix 5700 System Requirements

Description Firmware Revision
Logix Designer application 26.00.00 or later
RSLinx® software 3.60.00 or later
FactoryTalk® Linx software 6.20.00 or later
ControlFLASH software kit ) 12.01.00 or later
ControlFLASH Plus software kit ¥ 3.01or later

(1) Required only when using ControlFLASH software.

(2) Required only when using ControlFLASH Plus software.

(3) Download the ControlFLASH software kit from the Product Compatibility and Download Center at: rok.auto/pcdc. For more
ControlFLASH software information (not Kinetix 5700 specific), refer to the ControlFLASH Firmware Upgrade Kit User Manual,
publication 1756-UM105.

Gather this information before you begin your firmware upgrade.
« Network path to the targeted Kinetix 5700 drives you want to upgrade.
«  Catalog numbers of the targeted Kinetix 5700 drives you want to upgrade.

IMPORTANT  Control power must be present at CP-1(24V+) and CP-2 (24V-) prior to
upgrading your target module.

IMPORTANT  For the DC-bus power supply and inverter modules, the axis state on the
LCD display must be STANDBY, CONFIGURING, or PRECHARGE before
beginning this procedure.

IMPORTANT  The axis state on the LCD display must be STANDBY, when Protected
mode is enabled. See Table 109 on page 157 for more information.

IMPORTANT  For iTRAK® power supplies configured for normal (non-standalone)
operation, the axis state on the LCD display must be in the STANDBY
state. If Protected Flash Update is disabled in the Settings Menu, the
device can also be in either the CONFIGURING or PRECHARGE state. See
Table 112 on page 160 for more information.
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Appendix B Upgrade the Drive Firmware

IMPORTANT  For iTRAK power supplies configured for standalone operation, the axis
state on the LCD display must be in the START INHIBITED state. See iTRAK
System with TriMax Bearings User Manual, publication 2198T-UM002, for
information on upgrading firmware on iTRAK L16 motor modules.

firmware upgrade due to unpredictable motor activity, do not apply three-

ATTENTION: To avoid personal injury or damage to equipment during the
A phase AC or common-bus DC input power to the drive.

Inhibit the Module

You must inhibit the Kinetix 5700 drive prior to performing the firmware upgrade. Follow these
steps to inhibit a module.

1. Open your Logix Designer application.

2. Right-click the 2198-xxxx-ERSx servo drive you 4 <1/0 Configuration

. S 4 B91756 Backplane, 1756-A7
ConflqurEd and Choose Propertles' [0] 1756-L84ES UM_SafetyController

The Module Properties dialog box appears. « & Ethemet

1756-L84ES UM_SafetyController
3. Select the Connection category. 2198 P208 UM_Converter
Bl 2198-5086-ERS4 UM_S086
4 f] 1756-EN2TR UM_EN2TR
B3 1756 Backplane, 1756-A17

-~ General Connection
- Safaty
- Time Sync
- Module Info Name Requested Packet Interval (RPI) | Connection ow
- Internet Protocol TS, Bz
- Port Configuration
-~ Network B MationSync 2.0 2||Set by Motion Group |Unicast
& Motion Safety Output 20 2| Set by Safety Task | Unicast
n::\:rlaiﬂd Axes Safety Input 10 2][Set on Safety Page |Unicast
Digital Input
Motion Diagnostics
=-Motion Safety 1 1 L 2
Actions || nhibit Module
Primary Feedback
Scaling ijajar Fault On Controller If Connection Fails While in Run Mode
sTO
ss1
4. Check Inhibit Module.
5. Click OK.
6. Save your file and download the program to the controller.
7. Verify that the network (NET) and module (MOD) status indicators are flashing green.
Upgrade Your Firmware Use either ControlFLASH Plus software or ControlFLASH software to upgrade your firmware.
Table 179 - Firmware Upgrade Software
Software Upgrade Procedure Go to Page
ControlFLASH Plus 326
ControlFLASH 329

Use ControlFLASH Plus Software to Upgrade Your Drive Firmware
Follow these steps to select the Kinetix 5700 drive to upgrade.
1. Start ControlFLASH Plus software.
o You can choose to select and upgrade the firmware for all drive

\ ¥ modules in your system. However, in this procedure only one
drive is selected for a firmware upgrade.
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2. Click the Flash Devices tab. If the device is not already present in Browsing from path:,
complete these steps:

a. Click &5 .

& ControlFLASH Plus™ = o X
Flach Devices  Manage Firmware  Manage Favorites () Refresh Firmware € Settings ? Help
Browsing from path: L33861ENHEBDLMRIAB_ETH-1192.168.1.4 (Leve s: 1 device Y
Device Address In Device Flash To ‘ Latest on Computer - |

T | § 2198-D006_ERSA, 2198-D006-ERS4 192.168.14 12001 13.001 -

b. In the Network Browser dialog box, locate and select the device to upgrade.

' ControlFLASH Plus™ = | %

Flash Devices | Manage Firmware (7 Refresh Firmware €} Settings ? Help
Network Browser [ ]

Browsing from path: L33B61ENHGEDL 1 device Y

= : O F # |8 8|72 « Qr Fiiter -
Device -
| B 2198-D006_ERS4, 2198-DC L e
4 = FactoryTalk Linx - Desktop, L33B61ENHEEDLMR
I 9 Backplane
4 &5 Ethemet, AB_ETH-1

2198-D006_ERS4, 2198-D006-ERS4.

4 ﬂ 192.168.1.100, 1736-EN2T, 1756-EN2T/C
> & Ethemnet, Ethernet

P = USB
i Browsing network Zoom: 100%
Populate the device list by selecting a single device, a chassis, or a network. Naxt
Choose number of levels to browse -3 o
Download Center available. Sign in
c. Click OK.
3. Onthe Flash Devices tab, verify that ~ # comoriasupis
the check box to the left of the P Devices |
deVICe IS SeleCted~ Browsing from path: L33B61ENHGBDLMRIAB_ETH-11192.168.14 (Levels: 3) 3‘5
4. From the Flash To pull-down menu, Device Address

L 2198-D006_ERS4, 2198-D006-ERS4

choose one of these methods for
choosing the desired firmware
revision:

« Latest from Download Center
« Latest on Computer

(=

If you have already downloaded the firmware, choose Latest on
@ Computer and select the desired revision. Otherwise, choose
Latest from Download Center and select the desired revision.

In this example, the Latest on Computer method is chosen.

& ControlFLASH Plus™ = O X
Flash Devices [ REN el ERRl: Forw e () Refresh Firmware &3 Settings ? Help
Browsing from path: L33861ENHGBDLMRIAB_ETH-1102.168.14 (Levels: 3) % 1 selected, 1 device i

o —
Device Address In Device Flash! .
| 1| 2198-0006 ERS4, 2198-D006-ERSA

Create Favorite List m

5. Click Next.

6. If awarning dialog box appears, read the warning, complete any recommendations, and
click Close.
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Flash Devices | Manage Firmware = Manage Favorites

# ControlFLASH Plus™ = a x

(3 Refresh Firmware £} Settings ? Help

Danger: The selected modules are about to
these modules is in a stopped state an:

ions. Make sure that all equipment controlled by

—
Device

M | ) 2198-D006

T T T
Address In Device Flash To Status

ERS4, 2198-D006-ERS4 192.168.1.4 13.001 13.001 A, Before flashing drive ensure all mo...

ControlFLASH Plus™

1 Warning for 1 device

Read and understand all warnings in the status
column before beginning the flash operation.

7. After acknowledging all warnings and confirming the desired revisions, click Flash.

# ControlFLASH Plus™

Flash Devices

Manage Firmware

Manage Favorites

Danger: The selected

these modules is in
Device

H | ) 2198-D006_ERS4, 2193-D006-ERS4

th new firmware. D

ety critical functions are no

m]

X

(7 Refresh Firmware €} Settings ? Help

be unable to perform

ntrol functions. Make sure that all equipment controlled by

it communicatiol s available
Address In Device Flash To Status
192.168.1.4 13.001 13.001 A, Before flashing drive ensure all mo...

& 1 Warnil

The Status bar appears to show the progress of the firmware update. Also, the status
display scrolls ‘Updating. Do Not Turn Off, which indicates that the upgrade is in

progress.
# ControlFLASH Plus™ - a X
Flash Devices | Manage Firmware | Manage Favorites { ? Help
£ Flashing 1 device...

Device Address In Device Flash To Status

D 2198-D006_ERS4, 2198-D00G-ERSA 192.168.14 13.001 13.001 Traenitiing proie Dlana Do EL 120

After the upgrade information is sent to the drive, the drive resets and performs
diagnostic checking.

After the download, the drive applies the new firmware and reboots. This can take
several minutes.

IMPORTANT Do not cycle power to the drive during this process. A power cycle
results in an unsuccessful firmware upgrade and an inoperable

module.

After the drive reboots, ControlFlash Plus software indicates success or failure of the
update.
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# ControlFLASH Plus™ = [m] X

Flash Devices  Manage Firmware  Manage Favorites ? Help

@ Flashing complete: 1 succeeded Shaows | All ¥
Device Address In Device Flash To Status

0 2198-D006_ERS4, 2198-D006-ERS4 192.168.1.4 13.001 13001 @ Fissh finished

Flash Results

1 flash attempted
@ 1 Succeeded

8. When the upgrade has completed, click Close.
To complete the process and close the application, click Done.

IMPORTANT You must return to the drive Module Properties>Connection category
to clear the Inhibit Module checkbox before resuming normal
operation.

Use ControlFLASH Software to Upgrade Your Drive Firmware

Before using ControlFLASH software you need to configure the communication path by using
RSLinx software.

Configure Your Communication Path with RSLinx Software

This procedure assumes that your communication method to the target device is the Ethernet
network. It also assumes that any Ethernet communication module or Logix 5000™ controller
in the communication path has already been configured.

For more controller information, see Additional Resources on page 12.

Follow these steps to configure the communication path to the target device.
1. Open your RSLinx Classic software.
2. From the Communications menu, choose Configure Drivers.
The Configure Drivers dialog box appears.

Configure Drivers

— Available Driver Types:

Cloze
Add New...

Help

Configured Drivers:

Mame and Description Status
Configure. ..

Startup...
Start

Stop

Eele Pl

Delete

From the Available Driver Types pull-down menu, choose Ethernet devices.
Click Add New.

The Add New RSLinx Classic Driver dialog box appears.

Type the new driver name.
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Add Mew RSLinx Classic Driver

Choose a name for the new driver.
[15 characters maximum]
Cancel ]
|8B_ETHA|
7. Click OK.

The Configure driver dialog box appears.

Configure driver: AB_ETH-1

Station Mapping 1

Station Host Name Add New l
1]
: 10.91.36.82] | = |

8. Type the IP address of your Ethernet Module or Controller that bridges between the
Ethernet network and the EtherNet/IP™ network.

9. Click OK.
The new Ethernet driver appears under Configured Drivers.

Configure Drivers

— Available Driver Types:

d

Cloze
Add New... I

Help

r— Configured Drivers:

Mame and Description | Status

AB_ETH-1 A-E Ethemet RUNMING Fiunning Configure...

Startup...
Start

Stop

ddil

Delete

10. Click Close.
1. Minimize the RSLinx application dialog box.

Start the ControlFLASH Software

Follow these steps to start ControlFLASH software and begin your firmware upgrade.
1. In the Logix Designer application, from the Tools menu, choose ControlFLASH.

S You can also open ControlFLASH software by choosing
@é&}* Start>Programs>FLASH Programming Tools>ControlFLASH.

The Welcome to ControlFLASH dialog box appears.

Welcome to ControlFLASH

Welcome to Control FLASH, the firmware

update tool. ControlFLASH needs the

Following information from you before it can

1 begin updating a device

Lﬂntrﬂl | 1.The Catalog Mumber of the target device.

FLASKH, 2.The Network Configuration parameters
{optional).

3.The Network Path to the target device:

4 The Fimmware Revision for this update.
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2. Click Next.
The Catalog Number dialog box appears.

Enter the catalog number of the target device:

[2136-Do06-ERS3

2097-V33PR3-LM P
2057-V33PR5-LM
2097-V33PR6E-LM
2097-V34PR3-LM
2057-V34PR5-LM e
2097-V34PR6-LM
2198-D012-ERS3 =
2198-D020-ERS3
2158-D032-ERS3
2198-D057-ERS3
Kinetix 3 via 1203-USB T

View Inventory..
<Back I Next > I Cancel | Help i

If your catalog number does not appear, click Browse, select the
monitored folder where the firmware kit (DMK files) is located. Click Add
and OK.

3. Select your drive module.

In this example, the 2198-D006-ERS3 servo drive is selected.
4. Click Next.

The Select Device to Update dialog box appears.

[v Autobrowse Fefresh Browsing -node 192.166.1.2 found

= g Workstation, NAUSMEQHO3JH1z g

EIEE Linx Gateways, Ethernet 192.168.1.1.. 192168.1.2 pEPAL:NE]
= RETSER 1756-EN3T.. 2198-P141 phk:SpiilN
E!E _ETH-1, Ethernet ERS2

g 192.168.1.100, 1756-El
192.168.1.2, 2198-P14:

192.168.1.3, 2198-D00

Ll 1 | »

Ok I Cancel |

Expand your Ethernet node, Logix backplane, and EtherNet/IP network module.
Select the servo drive to upgrade.

Click OK.

The Firmware Revision dialog box appears.

Catalog Number:  2198-D006-ERS3
Serial Number: 00002552
Current Revision:  3.001.4700174

Selectthe new revision for this update

AhoutInfo

Revision
3.001.4900181

[ Show all revisions

Current Folder.
( c\program files (x86)\controlflash _i ‘

<Back i Next > I Cancel | Help i
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8. Select the firmware revision to upgrade.
9. Click Next.
The Summary dialog box appears.

DANGER: The target module is aboutto be
update with new firmware. During the update the
module will be unable to perform its normal control
function. Please make sure that all processes
Cﬂn tro' affected by this equipment have been suspended

FLASH’“ and that all safety criical functions are not

affected. To abort this firmware update, press
Cancel now. To begin the update now, press Finish.

Catalog Number.  2198-D00B-ERS3
Serial Number. 00002552

Current Revision:  3.001.4700174
New Revision: 3.001.4900181

T

<Back Finish Cancel Help

Summa

10. Confirm the drive catalog number and firmware revision.
1. Click Finish.
This ControlFLASH warning dialog box appears.

Surmmary

DANGER: The target module is about to be
update with new fimware. During the update the

y 1 Are you sure you want to begin
"' updating the target device?

II More Info I

< Back 1 Finish ] Cancel I Help

12.  To begin the firmware update, click Yes.
This ControlFLASH warning dialog box appears.

ControlFLASH

. Before flashing drive ensure all motion is stopped, and set drive(s) to a
#8%, safe state!

oK | Cancel ‘

==l

13. Acknowledge the warning and click OK.

The Progress dialog box appears and Progres
updating begins.

Catalog Number:
Setial Mumber:
Current Revision:
New Fevision:

2198-D00B-ERS3
oooozssz
3.001.4700174
3.001.4300181

Transmitting update 2 of 2 block 665 of 19388

[]

Cancel
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After the upgrade information is sentto  [erogres
the drive, the drive resets and performs
diagnostic checking.

Catalog Number:  2198-D00B-ERS3

Serial Nurmnber: 00002552
14. Wait for the Progress dialog box to time IR LA
MNew Fevision: 3.0071.4300181

out.

It is normal for this process to take
several minutes.

Falling for power-up... Time |eft until abort: 363 seconds.

IMPORTANT Do not cycle power to the drive during this process. A power cycle
results in an unsuccessful firmware upgrade and an inoperable
module.

15. Verify that the Update Status dialog box appears and indicates success or failure as
described below.

Catalog Mumber:  2198-DO0B-ERS3
Serial Mumber. 0ooooooo

Current Revision:  3.001.4900181 Wiew Log

Mew Revision: 3.001.4300181

Status: (e
Bepeat

Upgrading Status If

Success Update complete appears in a green Status dialog box, then go to step 16.

Update failure appears in a red Status dialog box, then refer to the
Failure ControlFLASH Firmware Upgrade Kit User Manual, publication 1756-UM105
for troubleshooting information.

16. Click OK.

IMPORTANT You must return to the drive Module Properties>Connection category
to clear the Inhibit Module checkbox before resuming normal

operation.
Verify the Firmware Follow these steps to verify your firmware upgrade was successful.
Upgrade
Pg e ) Verifying the firmware upgrade is optional.

1. Open your RSLinx software.
2. From the Communications menu, choose RSWho.

== File Edit View Communications Station DDE/OPC Security \

= & £|8| @lie| ¥

[v autobrowse ITQ = Brawsing - node 182 168 7
Workstation, NAUSMEQH03JH12
fﬁ Linx Gateways, Ethernet
=} o AB_ETH-1, Ethemet
' g g 192.168.1.100, 1756-EN3TR, 1756-EN3TR/A
- 192.168.1.2, 2198-P141, 2198-P141

192.168.1.3, 2198-D006-ERS3, 2198-D006_ERS3|

3. Expand your Ethernet node, Logix backplane, and EtherNet/IP network module.
4, Right-click the drive module and choose Device Properties.
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The Device Properties dialog box appears.

AB_ETH-1\192.168.1. )

Device Narme: [2198-D006_ERS3

“endar: IAHenfElradIey Company

Product Type: |45

Product Code: |10

@n.— 3001

Serial Mumber. I

EDS File Mame: IEIEIUT 002D000ADIXAEDS

Faults:

Close | Heln |

5. Verify the new firmware revision level.
6. Click Close.
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Size Multi-axis Shared-bus Configurations

This appendix provides information and examples for sizing your Kinetix® 5700 drive 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)
« Single 2198-RPxxx regenerative bus supply

Multiple 8720MC-RPS regenerative power supply

Shared DC-bus Definitions

Throughout this manual, these terms are used to describe how drive modules are grouped
together.

Table 180 - Shared-bus Terminology

Term Definition

DC-bus group Drive modules that are all connected to the same DC bus.

Cluster Groups of power supply or drive modules that are directly connected together via Kinetix
5700 DC bus-bars only.

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).

: When 2 drive clusters are part of the same DC-bus group joined by the DC bus-bars and
Extended DC-bus customer-supplied DC-bus cable.

Extended cluster

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 paints 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.
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195...528V AC

Three-phase

Input Power

Line Disconnect I I I
Device
Circuit

Protection D D D
Magnetic (M1)
Contactor

2198-DBR200-F
AC Line Filter
(required for CE
and UK)

Kinetix 5700 Extended Servo Drives

Figure 200 - Extended DC-bus Installation

Extension Capacitor,
Module  Module |

Dual-axis Inverters

Shared DC-bus and
24V DC Control Power

.

Cluster 2 (front view) i
A Le

B

]

DC-bus Extension

T ooog

)
el B8 S5

.

Single-axis
| 2198-P208 DC-bus Power Supplies | Inverter
Bulletin 2198 Shared-bus go : — E—

Connection System 1=
(24V shared-bus _conneptmn -
system is optional)

Dual-axis Capacitor Extension

Inverters  Module  Module DC-bus Extension

B
B
Bi

u

Magnetic Contractor - iz il
(M1) Control String

ATTENTION: Circuit protection can be
added after the power supply cluster
to help protect converters and
@l E9] C) T inverters from damage in the event of

Kinetix 5700 Servo Drives

Cluster 1(front view) C S S e a DC-bus cable short-circuit.
— (@) ]|y N
1321-3R80-B
Circuit Line Reactors
Protection (required components)

Bonded Cabinet
Ground Bus

336

:
—%

IDLDLDHDW il

F,

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.

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, or 2198-RPxxx regenerative bus 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. 2198-DBxx-F line filters have a
total motor cable length limit of 400 m (1312 ft). See Drive to Motor Cable Lengths on
page 128 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 181.

«  No more than three 2198-P208 DC-bus power supplies can be used to increase the
converter power.
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System Sizing Guidelines

« If using 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
DC Bus Cluster-to-Cluster Cable Lengths on page 127 for more information on extended
clusters.

Refer the 8720MC Regenerative Power Supply Installation Manual, publication 8720MC-RM001,
for additional system sizing limitations.

You begin the process by selecting the motor for your application and sizing the drive and
power supply combinations. Next, calculate whether the motor power cable length, total
system capacitance, and 24V current demand are within specifications.

For systems with an iTRAK® power supply, the iTRAK system requirements must be calculated
to determine the following:

«  Kinetix 5700 DC-bus loading (DC-bus motoring and bus-regulation power requirements)
«  2198-Pxxx power supply for providing DC-bus to the iTRAK power supplies

« 24V current demand

«  Number of iTRAK power supplies required

«  Resulting net converter power and bus-requlator capacity

See iTRAK System with TriMax Bearings User Manual, publication
2198T-UM002, or iTRAK 5730 System User Manual, publication 2198T-UM0Q3.

For iTRAK hardware and iTRAK power supplies, proceed to the Calculate System and External-
bus Capacitance on page 337.

Select Drive and Motor Combinations

The motor required for a particular application determines the servo drive required for full
motor performance.

For best results, use the Motion Analyzer system sizing and selection tool, available at
rok.auto/mation-analyzer. Drive and 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-regulation 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 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 drive
modules (single-axis inverters, dual-axis inverters, power supplies, and capacitor modules) in
the same DC-bus group.
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The total system capacitance must be less than the maximum supported
DC-bus capacitance value of the power supply.

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 or 2198-RPxxx
regenerative bus 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 Logix Designer
application for a regenerative power supply to maintain proper control.

Table 181 - Power Supply Capacitance

Power Supply DC-bus Power Supply ;uapxported Capacitance, | |\torna) Capacitance
Cat. No. uF uF
2198-P031 585
8,000
Single DC-bus Power 2138-P070 780
Supply 2198-P141 1640
13,000
2198-P208 2050
Multiple DC-bus Power 2198-P208 x 2 26,000 4100
Supplies 7198-P208 x 3 39,000 6150
2198-RP088 9,000 940
Regenerative Bus Supplies 2198-RP200 15000 2460
k PPYES T7196-Rp263 4510
25,000
2198-RP312 5740
iTRAK Power Supply 2198T-W25K-ER 390 0

Table 182 - Internal Inverter and Accessory Module Capacitance

Drive Module g:tveu Ll?dule IpnFternaI Capacitance
2198-D006-ERSx 165
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

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
Drive to Motor Cable Lengths on page 128 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 183 - Control Power Current Specifications

Drive Module 24V Current Per Module @
Drive Module cat. No. E\non-brake motor) XAV Inrush Current
0c
2198-P031
DC-bus Power Suooli 2198-P070 08 40
-bus Power Supplies T . !
2198-P208
2198-RP088 43
) .| 2198-RP200 5.4
Regenerative Bus Supplies 7193-RP263 40
2198-RP312 H
2198-D006-ERSX
2198-D012-ERSx 140
Dual-axis Inverters 2198-D020-ERSX 40
2198-D032-ERSx 178
2198-D057-ERSx 230
2198-S086-ERSx
2198-S130-ERSx
Single-axis Inverters 2198-S160-ERSx 46 40
2198-S263-ERSx
2198-S312-ERSx
iTRAK Power Supply® | 2198T-W25K-ER 13 22
Capacitor Module 2198-CAPMOD-2240 0.1 70
Extension Module 2198-CAPMOD-DCBUS-10 |- -
DC-bus Conditioner Module |2198-DCBUSCOND-RP312 0.1 70

(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) 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-UM003.

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.

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 2198-RP312 regenerative bus supply, two 2198-S312-
ERS4 single-axis inverters, and two 2198-D057-ERS4 dual-axis inverters. The inverters supply
power to six non-brake motors.
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Appendix C Size Multi-axis Shared-bus Configurations

Figure 201 - 24V DC Voltage Drop Example System

213 m(70 ft)
2198-RP312 9198-S312-ERS4 2198-S312-ERS4 2198-D057-ERS4
Regenerative Bus Supply Single-axis Inverter Single-axis Inverter Dual-axis Inverters
5) m } 8) m 24V DC Shared Bus
Control Power
1606-XLaax Input Wirin -
24V DC Control Power put WTIng = —
. Connector
(customer-supplied) oooo
AC Input Power
Kinetix 5700 Drive System =
(front view)
o -]
5% o— 0 ® n =T |

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 22.9 A. See Calculate 24V DC Control Power
Current Demand on page 339 for current values.

Module Quantity | Current Demand
2198-RP312 1 9.1A
2198-S312-ERS4 2 462=92A
2198-D057-ERS4 2 23.2=46A
Total current demand 229 A

340

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 ;’:;3 &3‘;’[?)‘; Calculation Voltage Drop
15(16) 229A.0.2810 6.43V

213 m (70 ft) 40(12) 229A.0M0 2.54V
6.0(10) 229A.00700 1.60v

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 :’:;3 (3\3\;'(?)‘! Calculation Applied Voltage
15(16) 24V - 6.43V 1757V (insufficient)

21.3m (70 ft) 40(12) 24V - 2.54V 21.46V (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. See 24V Control Power Evaluation on page 43 for additional suggestions.
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Size Multi-axis Shared-bus Configurations

System Sizing Example

power cable length, and 24V DC current limitations.

Figure 202 - Example DC-bus Group (single drive cluster)

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

In this example, only 1drive cluster defines the DC-bus group.

This example shows how a single Kinetix 5700 drive cluster meets the total bus capacitance,

«  Maximum motor power cable length: 1200 m (3937 ft). See Drive to EII | -
Motor Cable Lengths on page 128 for additional motor power cable- — oot . ||
length limitations. }%I E E ' E @
- Total motor power cable length is 337 m (1106 ft) @ |IB

«  Maximum supported capacitance: 13,000 uF i
- Total system capacitance is 4840 pF 5 o 5
- External bus capacitance is 4840-2050=2790 puF il K

«  Maximum 24V DC control power current: 40 A
- Total 24V DC control power current is 20.3 A - _ml e Cof Co L@
- The Coil Current column shows how much of the 24V current is ’ S S R

consumed by the motor brake circuit.
- |
All of the total system values are within the acceptable range. The 24V DC T
power supply should be rated to greater than 28A inrush current. .
n f p)
Table 184 - System Sizing Example Data
Servo Motor 24V DC Control Power Current Calculations
Internal 24V Current
DC-bus G . ¢ Cable Length
Cat. H: roup Axis | Capacitance ma(fS ®M9™ | Servo Motor |Brake Option gazlﬁzvcl;lérent (non-brake | Total Current (Z::I\_Ir::lrtush
uF Cat. No. Yes or No A motor) A A
ADC DC
2198-P208 2050 - - - - 19 19 40
2198-S160-ERSx 120 50 (164) MPL-B98OE No - 46 46 40
2198-S086-ERSx 560 90 (295) MPL-B66OF Yes 21 46 6.7 40
2198-D020-ERSx A 390 20 (66) VPL-BrIS2F No - 14 14 40
B 15(49) VPL-BTI52F  |No -
A 9(30) VPL-B1003C  |Yes 0.50
2198-D020-ERS 390 14 2.4 40
X B 90 (295) VPL-B1003C  |Yes 0.50
298-0006-ERSx |65 9150 MPLBSIDP | Yes 050 14 19 40
B 9(30) MPL-B3I0P  |No -
2198-D00B-ERSx A s 5 (48) MPL-BSI0P__JNo - 14 14 40
B 30(98) MPL-B3I0P  |No -
Totals 4840 337(1106) 3.6 16.7 20.3 280

For more information on motor and motor-brake specifications, refer to the Kinetix Rotary

Motion Specifications Technical Data, publication KNX-TD0O1.
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Appendix C Size Multi-axis Shared-bus Configurations

System Sizing Application 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
Example system.

The Kinetix 5700 drive modules are zero-stacked and use the shared-bus connection system
to extend power from the 2198-Pxxx DC-bus power supply or 2198-RPxxx regenerative bus
supply to multiple drive modules. For best results, use the Motion Analyzer system sizing and
selection tool, available at rok.auto/motion-analyzer.

Table 185 - Kinetix 5700 System Power Supply Continuous Output Power

DC-Bus Power Supply g:cltil:uous Output Regenerative Bus Supply g:c};:uous Output
Cat. No. Cat. No.
kW kW
2198-P031 7 2198-RP088 24
2198-P070 17 2198-RP200 67
2198-P141 3l 2198-RP263 n9
2198-P208 46 2198-RP312 140

If looking for a quick way to estimate what your power supply needs will be, you can use the
following method to approximate the size of the power supply units. This example shows how
to size the DC-bus power supply for your multi-axis system by using the motor output power
(kW). This sizing method is based on the largest motor kW value in your drive system. This is
an approximation and should not be used for final sizing. To ensure the system will have the
power required for the application, use FactoryTalk® Motion Analyzer:

2198-Pxxx = Largest motor-rated kW x (axis-count x 0.6) + (axis-count x 0.2)

Table 186 - Motor and Drive System Example

(1)
gll:;:lt'ity Motor Cat. No. Ik1V|\JItor Rated Output Drive Cat. No.
! 7198-5086-
—  IMPM-B2153F 79 98-S086-ERSx
! 7198-S086-ERSx
! 7198-S086-ERSx
! MPL-B080F b 7198-S086-ERSx
2 7198-D020-ERSX
2 PR 082 7198-D020-ERSX
8 = axis count

(1) For more motor specifications, see the Kinetix Rotary Motion Specifications Technical Data, publication KNX-TDOO1.

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 or
2198-RP200 regenerative bus supply is required for the 8-axis system example.
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Appendix D

Maximum Motor Cable Lengths for Kinetix 5700
Power Supplies

This appendix provides information on maximum motor cable length limitations for
Kinetix® 5700 drive 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

- 2198-RPxxx regenerative bus supply
AC input power type

- WYE grounded

- WYE impedance grounded

- WYE/Delta corner grounded or ungrounded
AC input voltage

- 240V AC

- 480V AC

- LOOVAC

Whether the regenerative bus supply is operating with DC bus requlation enabled or
disabled

- For more information on DC bus voltage regulation, refer to DC-bus Voltage
Regulation on page 37

Whether the drive cluster includes a DC-bus conditioner module
Allen-Bradley® servo motor or actuator connected to the inverter

Table 187 - Drive-to-Motor Feedback Cable Length

Feedback Type ﬁ]a(l;{t)a Length, max (X2
Single-turn or multi-turn absolute up to 90 (295)
Incremental up to 30(98)

EnDat up to 90 (295)

(1)

See Appendix D on page 343 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.
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Appendix D Maximum Motor Cable Lengths for Kinetix 5700 Power Supplies

DC-bus Power Supply 2198-RPxxx regenerative power supplies have the same maximum drive-to-motor cable length
Configurations limits as 2198-Pxxx DC-bus power supplies when they operate with DC-bus regulation disabled.

Table 188 - DC-bus Power Supply (480V AC input)

Drive-to-Motor e
ACInput Power Source Type Motor/Actuator Cat. No. Cable Length, max 1@
m (ft)

«  LDAT-Sxxooxx
+ LDC-Comxxx
« MPAS-B8xxxF-ALM
« MPAS-BIxxxL-ALM

« VPx-B063xx, VPx-B075xx
«  VPAR-BTxxxx, VPAR-B2xxxx

« MPL-B15xx, MPL-B2xx

« MPAR-BTxxxx, MPAR-B2xxxx
WYE Grounded « MPAS-Bxxxx1, MPAS-Bxxxx2
« MPAI-Bxxxxx

« VPx-B100xx. . .VPx-B300xx

+ MPAR-B3xxxx

« VPAR-B3xxxx

« MPx-B3xxx. .. MPx-B9xxx

« MPM-B115xx. .. MPM-B215xx
+ HPK-xxooxxx

+ MMA-Bxxoxxx

+ RDB-Bxxxxx

« VPx-B063xx, VPx-B075xx

« MPL-B15xx, MPL-B2xx

« MPAR-BTxxxx, MPAR-B2xxxx
« VPAR-BTxxxx, VPAR-B2xxxx
« MPAS-Bxxxx1, MPAS-Bxxxx2
+ MPAI-Bxxxxx

« VPx-B100xx. . .VPx-B300xx
Delta Corner Grounded « MPAR-B3xxxx

+ VPAR-B3xxxx

+ MPx-B3xxx. . .MPx-B9xxx

« MPM-B115xx... MPM-B215xx
« HPK-xxoxxx

+ MMA-BO080xxx. .. MMA-B100xxx
+ RDB-Bxwxx

+ MMA-B132xxx.. . MMA-225xxx 90 (295.0)

«  LDAT-Sxxxxxx
« LDC-Coxxxxx
« MPAS-B8xxxF-ALM
+ MPAS-B9xxxL-ALM

«  VPx-B063xx, VPx-B075xx
« VPAR-BTxxxx, VPAR-B2xxxx

+ MPL-B15xx, MPL-B2xx

. WYEImpedanceGrgunded(3) + MPAR-BTxxxx, MPAR-B2xxxx 20(65.0)
- WYE Ungrounded « MPAS-Bxxxx1, MPAS-Bxoux2

« Delta Ungrounded ¥ * MPAI-Bxwux

« VPx-B100xx. ..VPx-B300xx

« MPAR-B3xxxx

« VPAR-B3xxxx

« MPx-B3xxx. .. MPx-B9xxx

« MPM-B115xx. .. MPM-B215xx
« HPK-xxoxx

« MMA-Bxxxxxx

« RDB-Bxxxxx

10(32.8)

90(295.0)

20(65.0)

90(295.0)

15(49.2)

50 (164.0)

10(32.8)

90 (295.0)

90 (295.0)

(1) For motors with incremental feedback, the max motor cable length is 30 m (98.43 ft).

(2) Cable length is not affected by use of the 2198-H2DCK converter kit on the Kinetix 5700.

(3) 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.

(4)  Unbalanced, floating, ungrounded systems can cause additional stress to the motor.
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Maximum Motor Cable Lengths for Kinetix 5700 Power Supplies

Table 189 - DC-bus Power Supply (400V AC input)

ACInput Power Source Type

Motor/Actuator Cat. No.

Drive-to-Motor
Cable Length, max D)

m (ft)

WYE Grounded

«  LDAT-Sxxxxxx
+  LDC-Coxxxxx
« MPAS-B8xxxF-ALM
« MPAS-BIxxxL-ALM

10(32.8)

« VPx-B063xx, VPx-BO75xx

MPL-B15xx, MPL-B2xx
MPAR-B1xxxx, MPAR-B2xxxx
VPAR-B1xxxx, VPAR-B2xxxx
MPAS-Bxxxx1, MPAS-Bxxxx2
MPAI-Bxxxxx

90 (295.0)

VPx-B100xx. . .VPx-B300xx
MPAR-B3xxxx

VPAR-B3xxxx

MPx-B3xxx. . .MPx-B9xxx
MPM-B115xx. . . MPM-B215xx
HPK-xxxooxx

MMA-Bxxxxxx

RDB-Bxxxxx

90 (295.0)

Delta Corner Grounded

« VPx-B063xx, VPx-B075xx

«+ MPL-B15xx, MPL-B2xx

+ MPAR-B1xxxx, MPAR-B2xxxx
«  VPAR-BTxxxx, VPAR-B2xxxx
+ MPAS-Bxxxx1, MPAS-Bxxxx2
+ MPAI-Bxxxxx

50 (164.0)

« VPx-B100xx. ..VPx-B300xx

MPAR-B3xxxx

VPAR-B3xxxx

MPx-B3xxx. .. MPx-B9xxx
MPM-B115xx. .. MPM-B215xx
HPK-xoooxx

MMA-Bxxxxxx

RDB-Bxxxxx

90(295.0)

« WYE Impedance Grounded )
. WYEUngrounded(4)
« Delta Ungrounded @

LDAT-Sxxxxxx
LDC-Coxxxxx
MPAS-B8xxxF-ALM
MPAS-B9xxx-ALM

10(32.8)

« VPx-B063xx, VPx-B075xx

« MPL-B15xx, MPL-B2xx

+ MPAR-B1xxxx, MPAR-B2xxxx
«  VPAR-BTxxxx, VPAR-B2xxxx
+ MPAS-Bxxxx1, MPAS-Bxxxx2
+ MPAI-Bxxxxx

90(295.0)

« VPx-B100xx. ..VPx-B300xx

MPAR-B3xxxx

VPAR-B3xxxx

MPx-B3xxx. .. MPx-B9xxx
MPM-B115xx. .. MPM-B215xx
HPK-xxxxx

MMA-Bxxxxxx

RDB-Bxxxxx

90 (295.0)

(1) For motors with incremental feedback, the max motor cable length is 30 m (98.43 ft).
(2) Cable length is not affected by use of the 2198-H2DCK converter kit on the Kinetix 5700.

(3) 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.
(4)  Unbalanced, floating, ungrounded systems can cause additional stress to the motor.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024

345



Appendix D

Maximum Motor Cable Lengths for Kinetix 5700 Power Supplies

Regenerative Bus Supply

Configurations

Table 190 - DC-bus Power Supply (240V AC input)

AC Input Power Source Type

Servo Motor Cat. No.

Drive-to-Motor

Cable Length, max
m (ft)

(1X2)

WYE Grounded

VPx-A063xx, VPx-A075xx
MPL-AT5xx, MPL-A2xx

VPx-A100xx...VPx-A300xx
MPx-A3xxx...MPx-Abxxx
MPM-AT15xx...MPM-A215xx

90(295.0)

Delta Corner Grounded

VPx-A063xx, VPx-AQ75xx
MPL-AT5xx, MPL-A2xx

50(164.0)

VPx-A100xx...VPx-A300xx
MPx-A3xxx...MPx-Abxxx
MPM-AT15xx...MPM-A215xx

90(295.0)

« WYE Impedance Grounded *)
« WYE Ungrounded )
« Delta Ungrounded *)

VPx-A063xx, VPx-A075xx
MPL-AT5xx, MPL-A2xx

VPx-A100xx...VPx-A300xx
MPx-A3xxx...MPx-Abxxx
MPM-AT15xx...MPM-A215xx

90(295.0)

(1) For motors with incremental feedback, the max mator cable length is 30 m (398.43 ft).
(2) Cable length is not affected by use of the 2198-H2DCK converter kit on the Kinetix 5700.

(3) 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.

(4) Unbalanced, floating, ungrounded systems can cause additional stress to the motor.

2198-RPxxx regenerative bus supplies have limited maximum drive-to-motor cable length

when DC-bus regulation is enabled. However, the DC Bus can be extended up to 70 m (230 ft) to
remote clusters of Kinetix 5700 inverters. The result is a shorter distance from the inverter to
the motor and thus shorter individual motor cable lengths.

Table 191 - Regenerative Bus Supply (480V AC input)

Drive-to-Motor Cable Length, max (2x3)

m (ft)
AC Input Power S Type ! Motor/Actuator Cat. No.
nput Fower sotirce Type With DC-bus Without DC-bus
Conditioner Conditioner

o LDAT-Sxxxxxx « MPAS-B8xxxF-ALM
« LDC-Cxuonex « MPAS-BYxixL-ALN 10(28) 10(28)
« VPx-B0B3xx, VPx-BO75xx « MPAR-Blxxxx, MPAR-B2xxxx
« MPL-B15xx, MPL-B2xx o MPAS-Bxxxx1, MPAS-Bxxxx2 20(65.6) 15(49.2)
« VPAR-Blxxxx, VPAR-B2xxxx o MPAI-Bxxxxx

WYE Grounded
« VPx-B100xx...VPx-B300xx o MPx-B3xxx...MPx-BIxxx
« VPAR-B3xxxx « MPM-BT15xx...MPM-B215xx
» MPAR-B3xxxx o HPK-xxxxxx 50(164.0) 30(384)
« RDB-Bxxxxx « MMA-B080xxx...MMA-B100xxx
o MMA-B132xxx...MMA-B225xxx 90(295.0) 50 (164.0)
o LDAT-Sxxxxxx » MPAS-B8xxxF-ALM
« LDC-Cxuooex .+ MPAS-B3xel -ALM 10(528) 10(528)
« VPx-B063xx, VPx-BO75xx « MPAR-Blxxxx, MPAR-B2xxxx
« MPL-B15xx, MPL-B2xx o MPAS-Bxxxx1, MPAS-Bxxxx2 20(65.6) 15(49.2)

WYE Imed srounded « VPAR-Blxxxx, VPAR-B2xxxx o MPAI-Bxxxxx

mpedance brounde « VPx-BI0Oxx...VPx-B300xx « MPx-B3xxx...MPx-B3xxx

o VPAR-B3xxxx « MPM-BT115xx...MPM-B215xx
o MPAR-B3xxxx o HPK-xxxxxx 50(164.0) 30(s8.4)
» RDB-Bxxxxx « MMA-B080xxx...MMA-B100xxx
» MMA-B132xxx...MMA-B225xxx 90(295.0) 50 (164.0)

(1) Corner-grounded and ungrounded input power can be used, but you must add an isolation transformer to the input power circuit to provide grounded-WYE power. Unbalanced, floating, or ungrounded systems
can cause additional stress to the motor. For more information on these input power source types, see Input Power Configurations for Kinetix 5700 Power Supplies on page 103.

(2) For mators with incremental feedback, the max motor cable length is 30 m (98.43 ft).
(3) Cable length is not affected by use of the 2198-H2DCK converter kit on the Kinetix 5700.
(4)  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.
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Table 192 - Regenerative Bus Supply (400V AC input)

Drive-to-Motor Cable Length, max 2X3)
a Motor/Actuator Cat. No. m(ft)
AC Input Power Source Type With DC-bus Without DC-bus
Conditioner Conditioner

« LDAT-Sxxxxxx « MPAS-B8xxxF-ALM

+ LDC-Cxuoex .« MPAS-BIXiXL-ALNM 10(28) 10(28)

« VPx-B0B3xx, VPx-BO75xx » MPAR-Blxxxx, MPAR-B2xxxx

« MPL-B15xx, MPL-B2xx o MPAS-Bxxxx1, MPAS-Bxxxx2 50(164.0) 30(98.4)
WYE Grounded « VPAR-Blxxxx, VPAR-B2xxxx « MPAI-Bxxxxx

« VPx-B100xx...VPx-B300xx o MPx-B3xxx...MPx-B9xxx

o VPAR-B3xxxx « MPM-BT15xx...MPM-B215xx

o MPAR-B3xxxx o HPK-xxxxxx 90(295.0) 90(295.0)

« RDB-Bxxxxx o MMA-Bxxxxxx

o LDAT-Sxxxxxx » MPAS-B8xxxF-ALM

+ LDC-Cxuoex « MPAS-BYXiXL-ALNM 10(28) 10(528)

« VPx-B0B3xx, VPx-BO75xx « MPAR-Blxxxx, MPAR-B2xxxx

- MPL-B15xx, MPL-B2xx « MPAS-Bxxxx1, MPAS-Bxxxx2 50 (164.0) 30(98.4)
WYE Impedance Grounded « VPAR-BIxxxx, VPAR-B2xxxx « MPAI-Bxxxxx

« VPx-B100xx...VPx-B300xx o MPx-B3xxx...MPx-B9xxx

« VPAR-B3xxxx « MPM-BT15xx...MPM-B215xx

» MPAR-B3xxxx o HPK-xxxxxx 90(295.0) 90(295.0)

« RDB-Bxxxxx o MMA-Bxxxxxx

(1)

(2)
(3)
4

Third-party Motor
Configurations

Corner-grounded and ungrounded input power can be used, but you must add an isolation transformer to the input power circuit to provide grounded-WYE power. Unbalanced, floating, or ungrounded systems
can cause additional stress to the motor. For more information on these input power source types, see Input Power Configurations for Kinetix 5700 Power Supplies on page 103.

For motors with incremental feedback, the max motor cable length is 30 m (98.43 ft).
Cable length is not affected by use of the 2198-H2DCK converter kit on the Kinetix 5700.
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.

These tables provide maximum drive-to-motor cable lengths for third-party motors with
Kinetix 5700 common-bus supplies.

IMPORTANT  Kinetix 5700 drive systems do not support the use of disconnection

devices between the servo drive and motor.

DC-bus Power Supply Configurations

These tables assume that no output reactor is used between the inverter and the motor.
Contact Technical Support for help when applying output reactor solutions.

Table 193 - DC-bus Power Supply (480V AC input)

. (2X3X4)
AC Input Power Source Type Motor Insulation Rating a grz\fls-to-ﬂotor Cable Length, max
1000V -
1200V 15(49.2
WYE Grounded 1488V 12
90(295.0
1600V ( )
1000V -
Delta Corner Grounded 1200V -
1488V 30(98.4)
1600V 90(295.0)
1000V -
- WYE Impedance Grounded 1200V 15(49.2)
+ WYE Ungrounded
- Delta Ungrounded © 1488V 90(295.0)
1600V ’
(1) Motor Corona Inception Voltage (CIV) or Partial Discharge Inception Voltage (PDIV) ratings for motor phase-to-ground and phase-to-phase insulation systems.

(2)

(3)
(4)
(5)
(6)

Cable lengths are estimated assuming nominal DC-bus voltage at nominal AC line input voltage. Operation at high AC line voltage or increased DC-bus voltage for prolonged periods of time
can cause additional stress to the motor insulation and can cause premature mator failure.

For motors with incremental feedback, the max motor cable length is 30 m (98.43 ft).

Cable length is not affected by use of the 2198-H2DCK converter kit on the Kinetix 5700.

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.
Unbalanced, floating, ungrounded systems can cause additional stress to the motor.
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Table 194 - DC-bus Power Supply (400V AC input)

. (2)3X4)
AC Input Power Source Type Motor Insulation Rating a I%rz\frs-to-notor Cable Length, max
000V 10(32.8)
WYE Grounded 1200V FD0E+0)
1488V
90(295.0
1600V ( )
000V -
1200V 15(49.2)
DeltaC Grounded
elta Corner Grounde 138V 50 (164.0)
1600V 90(295.0)
1000V 10(32.8)
- WYE Impedance Grounded ® 1200V 50 (164.0)
« WYE Ungrounded ©) :
« Delta Ungrounded ©) 1488V 90(295.0)
1600V '

(1) Motor Corona Inception Voltage (CIV) or Partial Discharge Inception Voltage (PDIV) ratings for motor phase-to-ground and phase-to-phase insulation systems.

(2) Cable lengths are estimated assuming nominal DC-bus voltage at nominal AC line input voltage. Operation at high AC line voltage or increased DC-bus voltage for prolonged periods of time

can cause additional stress to the motor insulation and can cause premature motor failure.
(3) For mators with incremental feedback, the max motor cable length is 30 m (98.43 ft).
(4) Cable length is not affected by use of the 2198-H2DCK converter kit on the Kinetix 5700.
(5) 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.
(6) Unbalanced, floating, ungrounded systems can cause additional stress to the motor.

Regenerative Bus Supply Configurations

These tables assume that no output reactor is used between the inverter and the motor.
Contact Technical Support for help when applying output reactor solutions.

Table 195 - Regenerative Bus Supply (480V AC input)

Drive-to-Motor Cable Length, max (X“)5)
AC Input Power Source Type m Motor Insulation Rating @ m(ft)
With DC-bus Conditioner Without DC-bus Conditioner
1000V - -
1200V - -
WYE Grounded 1488V 30(98.4) 15(492)
1600V 50 (164.0) 30(98.4)
1000V - -
©) 1200V - -
WYE Impedance Grounded 188V 30(98.4) 5492)
1600V 50 (164.0) 30(98.4)

(1) Corner-grounded and ungrounded input power can be used, but you must add an isolation transformer to the input power circuit to provide grounded-WYE power. Unbalanced, floating, or

ungrounded systems can cause additional stress to the motor. For more information on these input power source types, see Input Power Configurations for Kinetix 5700 Power Supplies on

page 103.
(2) Motor Corona Inception Voltage (CIV) or Partial Discharge Inception Voltage (PDIV) ratings for motor phase-to-ground and phase-to-phase insulation systems.
(3) Cable lengths are estimated assuming nominal DC-bus voltage at nominal AC line input voltage. Operation at high AC line voltage or increased DC-bus voltage for prolonged periods of time
can cause additional stress to the motor insulation and can cause premature mator failure.
(4)  For mators with incremental feedback, the max motor cable length is 30 m (98.43 ft).
(5) Cable length is not affected by use of the 2198-H2DCK converter kit on the Kinetix 5700.
(6) 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.
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Table 196 - Regenerative Bus Supply (400V AC input)

Drive-to-Motor Cable Length, max (SX4X5)
AC Input Power Source Type m Motor Insulation Rating @ m(ft)
With DC-bus Conditioner Without DC-bus Conditioner

1000V - -
WYE Brounded 1200V 15(49.2) 15(49.2)

1488V

600V 90(295.0) 90(295.0)

1000v - -

©) 1200V 15(49.2) 15(49.2)

WYE Impedance Grounded 188V

600V 90(295.0) 90(295.0)

(1) Corner-grounded and ungrounded input power can be used, but you must add an isolation transformer to the input power circuit to provide grounded-WYE power. Unbalanced, floating, or
ungrounded systems can cause additional stress to the motor. For more information on these input power source types, see Input Power Configurations for Kinetix 5700 Power Supplies on

page 103.

(2) Motor Corona Inception Voltage (CIV) or Partial Discharge Inception Voltage (PDIV) ratings for motor phase-to-ground and phase-to-phase insulation systems.
(3) Cable lengths are estimated assuming nominal DC-bus voltage at nominal AC line input voltage. Operation at high AC line voltage or increased DC-bus voltage for prolonged periods of time

can cause additional stress to the motor insulation and can cause premature mator failure.
(4)  For mators with incremental feedback, the max motor cable length is 30 m (98.43 ft).
(5) Cable length is not affected by use of the 2198-H2DCK converter kit on the Kinetix 5700.

(6) 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.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024 349



Appendix D Maximum Motor Cable Lengths for Kinetix 5700 Power Supplies

Notes:
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Appendix E

Regenerative Bus Supply Sequence Operation

In this appendix the sequencing of CIP™ axis states for Kinetix® 5700 regenerative bus
supplies are explained. Timing diagrams illustrate when DC-bus voltage is applied and how the
modules progress from PRECHARGE to RUNNING states. When in the RUNNING state, the
regenerative bus supply is ready to provide full-line motoring and regenerative power to and
from the Kinetix 5700 drive system.

The Converter Startup Method is configured in the Studio 5000 Logix Designer® application.
From the 2198-RPxxx module Axis Properties>General category, you can choose between
Enable Request (default) and Automatic.

Figure 203 - Axis Properties>General Category

l ' Axis Properties - X '

Categories:
General
- AC Line
- DC Bus Axis Configuration lRegenerauve AC/DC Converter
+ i oltine Loop Feedback Configuration: INo Feedback
Bus Observer
- Current Loop Converter Configuration: lBus Vaoltage Control
Actions

- Exceptions
Cyclic Parameters
- Parameter List
Status
- Faults & Alarms

Loop Response: lMedium

Converter Startup Method:

Enable Request

Enable Reguest
Automatic

Tag Assigned Group

Motion Group: lUM_Regen

Update Period: 20

Assodated Module

Module: IRegen_Bus_Supply

Module Type: 2193-RP033
Power Structure: 2193-RP033

Axis Number: ll
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Converter Startup Method -  when the Enable Request method is selected, a Motion Servo On (MSO) commend is required
Enable Request for the regenerative bus supply to transition from the STOPPED state to the RUNNING state.

Figure 204 - Sequence Operation of Precharging - Enable Request Method

DC-bus Voltage

CIP Axis State ~ INITIALIZING »  PRECHARGE > START INHIBITED >  STOPPED “STARTING S RUNNING >

CONT_EN Output

Digital Input - Enable

Enable Request (MSO)

DC Bus Up

DC Bus Unload

Power Structure Enabled

Tracking Command

Initialization

The 2198-RPxxx regenerative bus supply uses the AB:MotionDevice_Diagnostics:S:0 tag data
type.

Initialization consists of these four events:

» Aconnection is established between the controller and regenerative bus supply,
through a forward open request from the controller

« The regenerative bus supply receives the configuration from the controller
« The Group Sync Service synchronizes with the regenerative bus supply
« The configuration and power are verified for the axes and associated modules in the

Motion Group.
Following initialization, the regenerative bus supply transitions to the PRECHARGE state.

Precharge

When initialization is complete, the contactor enable relay closes, causing the M1 contactor to
close, and precharge begins through the DC-bus resistor (see Regenerative Bus Supply
Configuration on page 290 for an example interconnect diagram).

There is approximately 2.4 seconds of DC-bus precharge time plus 1.0 second relay-closing
time for approximately 3.4 seconds total precharge time. This is consistent across all four
2198-RPxxx units.

The DC-bus resistor is not field replaceable nor can we measure the resistance externally.

Once in the PRECHARGE state, the DC Bus Up status goes high and the regenerative bus supply
transitions to the START INHIBITED state.
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Start Inhibited

The digital inputs associated with the regenerative bus supply can be configured to cause the
Converter Axis CIP Drive to go to a START INHIBITED state.

Figure 205 - Configure Digital Inputs

| ﬂ Module Properties: Local (2198-RP088 10.001) x _

- General Digital Input
i Connection
i Time Sync
- Module Info Axis: E
;--IntemetF‘rotoch Axis Name: Aodis_1
- Port Configuration
i Network
i Associated Axes - Unassigned
P oral g2
- Power
_ ital Input| - . Bus Capacitor OK
H Dgnoscs Digital Input 3: Shunt Thermal Switch OK
o . AC Line Contactor OK
Digital Input 4: Bus Conditioner OK ‘

Enable is the default setting for Digital Input 1. When the Enable input is wired in the system it
provides the ability to physically control the transition into the RUNNING state.

External 24V DC to IN1 on the 10D connector through the Enable permissive circuit (possibly a
red top mushroom E-stop) with 24V DC common to COM on the Digital Inputs (I0D) connector is
required to remove the START INHIBITED condition.

See Contactor Wiring for Regenerative Bus Supply on page 300 for an example of how the
digital input option is used.

If no Enable digital input is assigned or the correct inputs are seen, the regenerative bus
supply moves to the STOPPED state.

Stopped

With DC-bus Up high and DC-bus Unload low, the regenerative bus supply is in a STOPPED
state.

When configured for Enable Request, a Motion Servo On (MSO) commend is required for the
regenerative bus supply to transition from the STOPPED state to the RUNNING state.

« Inthe RUNNING state, the regenerative bus supply is ready to provide full-line motoring
and regenerative power to and from the Kinetix 5700 drive system.

«  While in the STOPPED state, the regenerative bus supply provides full-line motoring
power, however, regeneration will not occur.

After issuing a Motion Servo On command, the regenerative bus supply transitions to the
STARTING state.

Starting

When the regenerative bus supply is in the STARTING state, the PowerStructureEnabledStatus
tag equals 1, the IGBTs turn on, and the DC-bus increases by 5%. The regenerative bus supply
then transitions to the RUNNING state.

When the regenerative bus supply is in the RUNNING state, the TrackingCommandStatus tag
equals Tindicating that the regenerative bus supply is capable of both motoring and
regenerating requirements.

The following code can be used to indicate that the regenerative bus supply is running and
ready for both motoring and regeneration.
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Figure 206 - Ready for Motoring and Regeneration

Node_10 ContactorEnableOuputStatus  Node_10 DCBusUpStatus  Mode_10 EnablelnputStatus  Node_10 DCBusUnload EQU Ready_for_MSO
——— — —— — Source & Node_10.CIPAxisState
16#0004

2

Source B

Start_node_10.EN  Tum_on_node_10 MSO
iy Axis Node_10 [...]
Mation Control Start_node_10

Mode_10.PowerStructureEnabledStatus  Node_10.TrackingCommandStatus EQU Node_10_ready_to_control_drives
E— Emmmm [E—— Source &4 Node_10.CIPAxisState
1620004«
Source B 4

Converter Startup Method -  with the Automatic method, everything in the Enable Request sequence applies, except there
Automatic is no STOPPED state or any need for the Motion Servo On (MS0) command. The regenerative
bus supply automatically transitions to the RUNNING state.

Figure 207 - Sequence Operation of Precharging - Automatic Method

DC-bus Voltage

CIP Axis State  ¢/TNITIALIZING " PRECHARGE X START INHIBITED \ STARTING " RUNNING

CONT_EN Output

Digital Input - Enable

Enable Request (MSO)

DC Bus Up

DC Bus Unload

Power Structure Enabled

Tracking Command

|
|
|
|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
|
l !
| |
Enable Request (MS0) command not used in the Automatic miethod.
| |
| |
i Il
| |
|
| |
| |
| |
| |
| |
|
‘ |
| |
| |
| |
| |
| |
| |

354 Rockwell Automation Publication 2198-UM002P-EN-P - June 2024



Appendix E Regenerative Bus Supply Sequence Operation

sequence Operation of In the discharging sequence, the regenerative bus supply begins in the RUNNING state and
Discharain transitions to the STOPPED state following a Motion Servo Off (MSF) command. If a Motion Axis
ging Shutdown (MASD) command is executed, the regenerative bus supply transitions to the

SHUTDOWN state, and a Motion Axis Shutdown Reset (MASR) command must be executed to
transition out of the SHUTDOWN state.

Figure 208 - Sequence Operation of Discharging - Enable Request Method

DC-bus Voltage

CIP Axis State RUNNING > STOPPED  (START INHIBITED SHUTDOWN >

CONT_EN Output

Digital Input - Enable

Shutdown Request (MASD)

DC Bus Up

DC Bus Unload

|
|
|
|
|
|
1
|
Disable Request (MSF) [
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Tracking Command

|
}
Power Structure Enabled |
|
|
|
|
|
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Notes:
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Appendix F

Frequency Control Methods

Motor Control Feature Support

This appendix provides feature descriptions for the induction motors and permanent-magnet
motors that are supported by Kinetix® 5700 servo drives.

The Kinetix 5700 servo drives 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 Logix Designer application, refer to Configure
Induction-mator Frequency-control Axis Praperties on page 196.

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

« Allthree-phase induction motors, suitable for variable speed drive (VFD) operation, are

supported
Table 197 - Motor Specifications
Attribute Value
Output frequency, max 590 Hz
Pole pairs, max 50
Motor cable length, max 90 m (295 ft)

(1) Applies to all Kinetix 5700 drives and compatible motors or actuators with Hiperface and Hiperface DSL high-resolution
absolute feedback. For compatible motors or actuators with incremental feedback, 30 m (98 ft) is the maximum cable length.

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 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 209, 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 198 - Basic Volts/Hertz Definitions

Curve Feature Definition

Used to create additional torque for breakaway from zero speed and

Start boost acceleration of heavy loads at lower speeds.

Used to create additional running torque at low speeds. The value is typically
less than the required acceleration torque. The drive lowers the boost voltage to
Run boost this level when running at low speeds (not accelerating). This reduces excess
motor heating that could result if the higher start or acceleration boost level
were used.

Used to increase the slope of the lower portion of the Volts/Hertz curve,

Break voltage/ frequency providing additional torque.

Motor nameplate voltage/ Sets the upper portion of the curve to match the motor design. Marks the
frequency beginning of the constant power region.

Maximum voltage/frequency  |Slopes the portion of the curve that is used above base speed.

Figure 209 - Basic Volts/Hertz Method

A
Voltage, max J - _________________________________

BaseVoltage - - - ________________
(nameplate)

1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Il
T

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Il
T

Break Voltage 4~ — _ _________ ‘
Start/Accel Boost |
|
Run Boost |
; -
Break Base Frequency, Frequency,
Frequency (nameplate) max

Basic Volts/Hertz for Fan/Pump Applications

The Basic Volts/Hertz Fan/Pump method is based on the Basic Volts/Hertz (V/Hz) method, but
is specifically tailored for fan/pump applications.

Figure 210 - Output Voltage Equation

2 Where:
f V, = Output voltage
Vo= |5 | (V- x
X ( ] Vn Vb"”“] * Vhoost f, = Output frequency
V, = Rated voltage
F, = Rated frequency
Vst = 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.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024



Appendix F Motor Control Feature Support

Figure 211 - Basic Volts/Hertz Fan/Pump Method
A

Voltage, max | - ___

Base Voltage |-------------------------——- -
(nameplate) /

Voltage

RunBoost | - --~

\/

Frequency (Hz) Base Frequency,  Frequency,
(nameplate) ~ max

A The Fan/Pump control method supports the run-boost attribute, but
\¥ does not support 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 212 - Sensorless Vector Method

Motor Pole
Velocity Trim Pairs
Velocity Command /—\l /!\ Voltage
X ViHz _@— 9 | Inverter Motor
), N Control
| Vboost
Estimator
ETuquue l Current
Slip Speed Slip stimate Load Current Feedback
S Torque
Estimation . 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 371). 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 regulation 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 213 - Approximate Load Curve
A

Voltage, max 4 - __________

BaseVoltage 4 - - - - - __________~____
(nameplate)

“—_ |deal, volts/hertz

Dynamic Boost Applied {

\/

T T
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 214 - Current Limiting Module

Fine .
—— Velocity from Planner Command RV?|DC|tY
(MAJ) Velocity ererence

Operative ]
Current 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 or
deceleration profiles or impact loads. The Current Limiting attribute uses a Pl requlator 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 215 - Effects of Current Limiting on an Aggressive Acceleration

Aggressive Acceleration, No Current Limiting Aggressive Acceleration, Current Limiting Active
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Figure 216 - 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 199 - Enable Current Limiting via Messaging
ﬁ::;':tme Type Attribute Name f;:ﬂ;:oe?slation Description

When enabled, limits the rate of change to the velocity reference during high-current situations
Current Limitin for improved current limiting. This feature is only active when executing an MDS command and
3022 SINT Fnable g when configured for Frequency Control.

0 = Current Limiting is disabled
1= Current Limiting is enabled

—_— Frequency Control " perivative gain for the current limiting function. Only functional when configured for Frequency
3023 REAL Current Limiting Kd | induction Motor only | cantrol and when executing an MDS command. Units of seconds.

sl e Integral gain for the current limiting function. Only functional when configured for Frequency
3024 REAL Current Limiting Ki Control and when executing an MDS command. Units of feedback counts / (Amp, inst* Seconds).
3075 REAL Current Limiting Kp Proportional gain for the current limiting function. Only functional when configured for Frequency

Control and when executing an MDS command. Units of feedback counts / Amp, inst.

IMPORTANT  Forinduction 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.
' Message Configuration - DAL Ilim_Write_hSG @
m‘ Communication ] Tag .
Message Type: [ CIP Generic hd
?5;\::.& |r55t attribute Single +| SourceElement: | CurrentlimitEnable L

Source Length: 1 (Bytes)

10 Class: 42 (Hex)

Instance: 3 Attribute:  bee  (Hex)

2 Enable O Enable Waiting ) Start ® Done Done Length: 0
) Enor Code: Extended Error Code: ] Timed Out €
Error Pathe DO0E
Eror Text:
[ ok ][ cancel || appy 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 motor peak current limits.

1. Select the Parameter List category and scroll to CurrentVectorLimit.

CoastingTimeLimit 0.0|s

ConversionConstant 1000000.0 | Motion Counts/Position Units
CurrentVectorLimit 100.0 % Motor Rated
FluxUpControl No Delay]

FluxUpTime 0.0ls

2. Set the CurrentVectorLimit value appropriate for your application.

IMPORTANT  The CurrentVectorLimit attribute appears in the Parameter List of the
Logix Designer application, version 29.00 and later. If you are using a
previous version, the CurrentVectorLimit attribute must be set viaa
Message Configuration (MSG) instruction.
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Stability Control for
Frequency Control

Id Feedback, lq Feedback A-pk

Id Feedback, |lq Feedback versus Commanded Speed with Stability Control Disabled

60

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 OutputFrequency and OutputVoltage commands to
stabilize the OutputCurrent.

Figure 217 - Effects of Stability Control

Commanded Frequency, Hz

—— |lq Feedback

~—— |d Feedback

Id Feedback, Iq Feedback versus Commanded Speed with Stability Control Enabled
%

Id Feedback, g Feedback A-pk

Commanded Frequency, Hz

—— |q Feedback Id Feedback

Stability control for frequency control is not enabled by default. You can enable via messaging
by using the following device-specific attributes.

A We recommend you leave the angle, voltage gains, and filter bandwidth
\ ¥ at the default values.
Table 200 - Enable Current Limiting via Messaging
Attribute . Conditional -
Offset Type Attribute Name Implementation Description
o Enables stability control when configured for frequency control.
3006 |SINT suabiity 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 Hsggﬁgﬁy”cootgtrfg:“ common to both the angle and voltage stability control algorithms. Units of radians/second.
3008 REAL Stability Voltage y The gain of the voltage stability control function. Only active when configured for frequency
Gain control. Units of Volt (inst,p-n)/Amp (inst).
- . The gain of the electrical angle stability cantrol function. Only active when configured for
3029 REAL Stability Angle Gain frequency 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 ]| cancel || ppy | [  Help
Sklp SPEEdS Some machines have a resonant operating frequency (vibration speed) that is undesirable or

SkipSpeedBand Upper Boundary } ----

SkipSpeedBand Lower Boundary } ---

could cause equipment damage. To guard against continuous operation at one or more
resonant points, you can configure the skip-speed attributes in the 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 218 - Single Skip Speed Example

Speed Velocity
Setpoint
»

Velocity
Reference
A

| |
| |
| |
| |
_____ L ———————
| |

SkipSpeed }

EEEEEEE R

Time

A SkipSpeedBand value of 0 disables the skip-speed feature.
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IMPORTANT When a single SkipSpeed value is desired, the SkipSpeed1 and
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 Kinetix 5700 drives feature two independent skip-speed attributes (SkipSpeed1 and
SkipSpeed?) that use the same SkipSpeedBand.

Figure 219 - Multiple Skip Speed Example
A

SkipSpeed2 SkipSpeedBand

le—

Speed

SkipSpeed! |- - - -

[ SkipSpeedBand

0 Time

When skip-speed band boundaries of SkipSpeed1and SkipSpeed? overlap, the skip-speed
hysteresis is calculated using the effective skip band.

In Figure 220, 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 motor 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 220 - Zero-speed Skip Frequency
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Flux Up AC induction motors require that flux builds in the motor stator before controlled torque can

366

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 221 - Acceleration Profile during Normal Start - No Flux Up
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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 motor 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 222 - Flux Up Current versus Flux Up Time
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Flux Up Time

Once rated flux is reached in the motor, normal operation can begin and the desired

acceleration profile achieved.

Figure 223 - Rated Flux Reached
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Flux Up Attributes

ID Access |Attribute

Conditional Implementation

558 Set Flux Up Control

Ind Motor only

0 = No Delay
1=Manual Delay

2 = Automatic Delay

559 Set Flux Up Time !

Ind Motor only

Units: Seconds

Default: 0.0000

Min/Max: 0.0000 / 1000.00

(1

This is 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 201 - FluxUp Control Delay Methods

Delay Method Description
No delay The axis transitions immediately to the Running state while the motor flux is building.
Manual delay The axis remains in the Starting state while the motor stator flux is building according to

the Flux Up Time attribute.

Automatic delay

The drive determines the amount of delay time to fully flux the motor based on the motor
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. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the Parameter List category and scroll to FluxUpControl.

35 Axis Properties - DALOL [ = [ s
Categories:
General | Motion Axis Parameters
- Motor
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 BreakVotage 230.0|Volts (RMS) E
Actions CoastingTimeLimit 00|s
Drive Parameters ConversionConstant 1000000.0 | Motion Counts/Position Units. L4
CurrentvectorLimit 300.0 % Motor Rated
- Status *| FluxUpControl N 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|0Ohms.
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)

Manual Tune

(o ] [ Cocel | [ sostr | [ Heb |

3. From the FluxUpControl pull-down menu, choose the proper delay value appropriate for

your application.

CurrentVectorLimit 300.0
FluxUpControl No Delay. -
FluxUpTime o Dela
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 youc
apply.

hose No Delay or Automatic Delay in step 3, the FluxUpTime attribute does not
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Current Regulator Loop

Settings

Motor Category

Current loop bandwidth is set differently based on the selected motor type.

Table 202 - Current Regulator Loop Settings

Motor Type ﬂtzefault Torque/Current Loop Bandwidth
Rotary permanent magnet

Rotary interior permanent magnet 1000

Linear permanent magnet

Rotary induction 400

IMPORTANT

The 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 224 - Motor Nameplate Datasheet Example

@ Auxis Properties - Axis_2 = @
Categories:

< General Motor Device Specification

Data Source: |" Datashest v| Parameters...

<none e
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
_____ Velocity Loop Rated Speed: 17250 RPM Max Speed: 5400.0 RPM
""" Acceleration Loop Rated Cument: 15 Amps (RMS) Peak Cument: 30 Amps (RMS)
""" dorque/Curent Laop Motor Overoad Limt:  100.0 % Rated
----- Planner
----- Homing
..... Mions
----- Drive Parameters
----- Parameter List
..... Sta«tus
----- Faults & Alarms
..... Tag
Mz State: Safety State:
Manual Tune... | oK | | Cancel | Help

See Figure 225 for motor manufacturer performance data sheet example.
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Figure 225 - Motor Manufacturer Performance Data Sheet

370

@ Auxis Properties - Axis_2

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
3 60 460 1.5 INVERTER ONLY CONTINUOUS F3 1.0 40 3300
FULL LOAD EFF: 84 3/4LOAD EFF: 82.5 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 226 - Phase-to-Neutral Parameters

Categories:
* . General Motor Model Phase to Neutral Parameters
* = Motor
* e Rated Flwe Cument: 0o Amps (RMS)
s Analyzer Rated Slip Speed: 50.0 RPM
Moto.r Feedhack Stator Leakage (1) 0o Ohms
- Scaling
- Hookup Tests Rotor Leakage (X2): 0.0 Ohms
- Polarity
i Autotune
- Load Stator Resistance (R1): 0.0 Ohms
. i-Compliance
IMPORTANT  If you do not know the Stator Leakage, Rotor Leakage, Stator

Rockwe

Resistance, Rated Flux Current, and system inertia, you can run
the static motor test and Autotune procedure to determine the
parameter values.

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.
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Figure 227 - Motor Analyzer Category

%y Axis Properties - Axis_2

Categories:

Motor to Dy ine Motor Model

----- Exceptions
----- Cyclic Parameters
----- Parameter List

Dynamic Motor Test | Static Motor Test Calculate Model |

Model Parameters Current
Motor Stator Resistance: 4.3605533
Motor Stator Leakage Reactance: 23.981333
Motor Rotor Leakage Reactance: 23.981333
Motor Flux Current: 0.72226095
Rated Slip Speed: 75.0

| i |

Chms
Chms
Chms
Amps
RPM

Motor Tests and Autotune Procedure

Test Results
Chms
Chms
Chms
Amps
RPM

You can perform three types of tests to identify motor parameters and one test for motor or
system inertia. These parameters are used by sensorless-vector frequency-control and
induction motor closed-loop modes. Table 203 recommends which test to use based on the
control mode and application.

Table 203 - 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 motor - Frequency control E:;i/cpxﬁltps/hertz for | ot required Not required Not required Not required
Sensorless vector Required m Preferred Not required Not required

Induction motor - Closed-loop control Required Preferred @ Preferred Required (1)

(1) Not required for the Logix Designer application, version 29.00 and later.
(2) 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.
(3)  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 Logix Designer
application, version 29.00 and later. For previous versions, an Autotune test must be run or the motor inertia value entered directly.

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. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the Motor>Analyzer category.
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Nameplate data was entered on page 369. The nameplate data must be entered before
running the Calculate test.

g Auxis Properties - Axis_2 x|
Categories:
- General Analyze Motorto Dy ine Motor Model
El- Mator i |
‘oo Model Dynamic Motor Test | Static Motor Test Calculate Model
i
----- Scaling |
----- Hookup Tests
..... Polarity
..... Load
----- Planner
----- Frequency Control
..... Mions
----- Exceptions
""" Cyclic Parameters Model Parameters: Current Test Results
----- Parameter List
..... Status Motor Stator Resistance: 4.3605533 Ohms Chms
""" Faults & Alarms Motor Stator Leakage Reactance: 23.981333 Ohms Chms
..... Tag
Motor Rotor Leakage Reactance: 23981333 Ohms Chms
Motor Flux Current: 0.72226095 Amps Amps
Rated Slip Speed: 75.0 RPM RPFM
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 Logix Designer application, version 29.00 or later, initial estimates are
populated by the controller.

«  For the Logix Designer application, version 28.00 or earlier, this can be done by running
and accepting the results of a Calculate test, or by entering the values directly into the
Logix Designer application.

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.
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Table 204 - Slip Test via Messaging

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 Logix Designer application, version 29.00 or later, initial estimates are
automatically populated by the controller.

»  For the Logix Designer application, version 28.00 or earlier, this can be done by running
and accepting the results of a Calculate test, or by entering the values directly into the
Logix Designer application.

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 or 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

i imi Sets positive and negative torque limits for the slip test within the Dynamic motor test
0% REAL I Slip Test Torque Limit Closed loop induction (similar to the torque limits in the inertia test). Units are in percent of rated torque.
3096 REAL M 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 Logix Designer application.

«  For the Logix Designer application, version 29.00 or later, a default value is
automatically populated by the controller.

»  For the Logix Designer application, version 28.00 or earlier, this can be done by running
and accepting the results of an Autotune test, or by entering the motor inertia value
directly into the Logix Designer application.

When configured for closed-loop control, the Dynamic test uses the velocity regulator tuning
as entered into the Logix Designer application. If the motor is coupled to a load, the velocity
regulator 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 Torgue Control.
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Selection of Motor Thermal
Models

If using the Dynamic test in Frequency Control mode, uncouple the motor from any load or
results may not be valid. In closed-loop control, either a coupled or uncoupled load produces
valid results.

The Kinetix 5700 drives 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 1T 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 motor is operating with
excessive levels of current. The relationship between Motor Overload Factory Limit trip-time
and motor output current is shown in Figure 228.

Figure 228 - 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). MotorOverloadLimit 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.

Rotary Motor Fan Cooling Attribute Information

For motors that are thermally uncharacterized (for example, Kinetix HPK and many third party
motors), the drive utilizes a generic I°T 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 205 for attribute information.
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Table 205 - Rotary Motor Fan Cooling Attributes

Attribute ID | Access | Attribute Name | Data Type Description Default Value Units
Selects the output speed of the motor below which the motor thermal
protection method reduces the threshold used to detect an overload
Rotary Motor Fan condition due to the reduced effectiveness of an integral fan cooling

25m Set Cooling Speed REAL system. A value of zero disables the effect of the attribute. This 600 ReH
attribute is only applicable when using the 2T motor thermal
protection method.
The attribute value indicates the level of the overload detection

9312 Set Rotary Motor Fan REAL threshold at zero speed as a percentage of rated contlnugus motor 70 %/ Motor Rated

Cooling Derating

current. This attribute is only applicable when using the I°T motor

thermal protection method.
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Motor Thermal Overload Plot

Figure 229 shows the default values of the attributes 2311 and 2312 and an example with
attributes changed to 200 RPM and 80% respectively.

Figure 229 - Motor Thermal Overload Threshold Versus Motor Speed
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Thermally Characterized Motors

If the MotorWindingToAmbientResistance and MotorWindingToAmbientCapacitance attribute
values are both non-zero, the motor is considered thermally characterized and an alternate
motor thermal model is run. The purpose of this algorithm 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.

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 MotorOverloadLimit 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.
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Speed Limited Adjustable

Torque (SLAT)

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
requlator. 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 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 requlator, 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
regulation to velocity requlation (and vice versa). The SLAT feature can be configured via the
SLATConfiguration attribute as:

Table 206 - SLAT Configuration Descriptions

Name Description
SLAT Disable SLAT function is disabled. Normal Velocity Loop operation.

Drive automatically switches from Torque regulation to Velocity requlation if
SLAT Min Speed/Torque | VelocityError < 0 and switches back to Torque requlation if VelocityError > SLATSetPoint
for SLATTimeDelay.

Drive automatically switches from Torque regulation to Velocity regulation if
SLAT Max Speed/Torque |VelocityError > 0 and switches 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 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 Motion Polarity is set to
Inverted. In this case, the velocity error displayed in the 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.

Table 207 - SLAT Operation When Motion Polarity Is Inverted

Velocity Command Motion Polarity SLAT Configuration
Normal Mi

Positive (clockwise) orma n
Inverted Max
Normal Min

Negative (CCW

egative (CCW) Inverted Max
SLAT Min Speed/Torque

SLAT Min Speed/Torgue 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 less than the torque output due to the velocity requlator's control effort. The drive
can automatically enter velocity reqgulation based on conditions within the velocity requlator
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 (2198-xxxx-ERS4 and 2198-xxxx-ERS3
(series B or later) drives, firmware 9.001 or later). 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
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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 requlator.

Figure 230 - SLAT Min Speed/Torque

or Torque Command
(speed control is OFF)

Select Minimum of Velocity Loop Output

—————— \Velocity Error<0  —————— P
Select Velocity Loop Output
(speed control is ON)

-at——— Velocity Error > SLAT Setpoint for SLAT Time ——

See the Integrated Motion on the EtherNet/IP™ Network Reference Manual, publication
MOTION-RMOQS, for more 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 regulator, provided that the TorqueTrim
attribute is greater than the torque output due to the velocity reqgulator's control effort. The
drive can automatically enter velocity requlation based on conditions within the velocity
requlator 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 (2198-xxxx-ERS4 and 2198-xxxx-ERS3
(series B or later) drives, firmware 9.001 or later). 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 requlated to the VelocityCommand attribute.

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 231 - SLAT Max Speed/Torque

or Torque Command
(speed control is OFF)

Select Maximum of Velocity Loop Output

—— Velocity Error> 0 ——————
Select Velocity Loop OQutput
(speed control is ON)
«g— Velocity Error < SLAT Setpoint for SLAT Time —

See the Integrated Motion on the EtherNet/IP Network Reference Manual, publication MOTION-
RMO0Q3, for more information on SLAT attributes.

SLAT Attributes
D 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 Velocity Units
835 Set SLAT Time Delay Seconds

(1) SLAT Disable, when viewed in version 28.00 (and earlier) of the Logix Designer application, reads Torque Only.
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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
EJ- Mator
Mods! Axis Configuration: [Veloci‘ry Loop - ]
- Analyzer Feedback Configuration: [I‘u‘lotor Feedback ']
- Motor Feedback .
... Sealing Application Type: [Basic - I
-+ Hoolup Tests Loop Response [Medium '|
Polarity
- Autotune Assigned Group
=) Load
.. Compliance Motion Group: [UM_Mmion V] E]
- Friction Update Period: 20
Observer D
= Velochty Loop Associated Module
- Acceleration Loop
- Torgue/Cument Loop Module: [UM—DM ']
-~ Planner Module Type 2158-D006-ERS3
S Power Stucturs: 2198 D005 ERS3
- Actions
--- Drive Parameters Auis Number: [1 v]
- Parameter List
- Status
Faults & Alams
.. Tag
Pois State: Safety State

[ ok ] [ ceneel | [ mpy | [ Hep

3. From the Axis Configuration pull-down menu, choose Velocity Loop.
The Velocity Loop dialog box appears.

3% Axis Properties - Axis 2 =0 E=E
Categories:
* - General Velocity Loop
[ Motor 5
s
L Analyzer Bandwidth: 6.374144 Hertz
i lolhesdhack Integrator Bandwidth 0o Hertz
- Scaling
Hookup Tests Integrator Hold: Disabled -
- Polarity Acceleration Feedforward: 0.0 %
- Putotune
=~ Load
i~ Compliance Limits

Friction Welocity Limit Positive: 0.0 Posttion Units/s
- Observer

Veloctty Loop Welocity Limit Negative: 0.0 Posttion Units/s
-+~ Acceleration Loop Emor Tolerance: 0o Postion Units

- Torgue/Cument Loop I Rolaace: 0o Postion Units
Planner

- Homing
- Ations

Drve Parameters
-~ Parameter List
- Status

Faults & Alams
.. Tag

Puis State: Safety State:

[ ok ] [ Cameel | [ Aemy | [ Heb

4. Enter values for the Velocity Loop attributes appropriate for your application.
5. Click Apply.
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6. Select the Parameters List category.
The Motion Axis Parameters dialog box appears.

4 Bods Properties - fxis_2 x|
Categories:
1 General Motion Axis Parameters
E}- Motor
-Model Parameter Group Al 5 hssociated Pa
Analyzer
Motor Feedback Hame a | Value Unit o
Scaling RampJerkControl 0.0|%
Hookup Tests ReduceSCurveStopDelay Truef
Polarity RotaryMotorinertia 0.0 [kg-m"2
Autotune RotaryMotor 5400.0 |RPW
) Load RotaryMotorPoles 4
- Compliance RotaryMotor 1725.0 |RPM
- Friction SLATConfiguration SLAT Disabled LI
Observer SLATSetPoint AT Disabled ition Units/s
Velocity Loop SLATTimeDelay SLAT Min SpeediTorque
Acceleration Loop i i SLAT Max SpeediTorque
Torque/Cument Loop SafeStoppingActionSource Connected Drivel
Planngr SafeTorqueDffAction Current Decel & Disable|
Homing SafeTorqueOffActionSource Connected Drivel
Actions ScalingSource From Calculatol
Exceptions SofiTravelLimtChecking Hog ‘I
Cyclic Parameters SoftTravelLimithegative 0.0 |Postion Units
Parameter List SoftTravelLimitPositive 0.0 | Postion Units
Status StoppingAction Current Decel & Disablej
Faults & Alams imeLimit 1008
Tag |_|stoppingTorque 200.0|% Motor Rated -

Audis State: Safety State:

Manual Tune... 0K Cancel I I Help |

7. From the SLATConfiguration pull-down 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 pull-down
menu.

Click Apply.
Enter values for SLATSetPoint and SLATTimeDelay attributes appropriate for your

application.
SLATConfiguration SLAT Max SpeediTorgue|
SLATSetPoint 0.0 | Position Units/s
SLATTimeDelay 0.0|s

10. Click OK.
1. Select the Drive Parameters category.
The Drive Parameters to Controller Mapping dialog box appears.

£5 Auis Propertics - Axis. 2 [E=2(EsEE=)
Categories
* .. General Drive Parameters to Controller Mapping
o Mot Parameters to be read each cycle: ( Parameters to be written each cycle: )
- Model
t Analyzer
Motor Feedback | Hams e = |l Value =
L || [elocityFineCommand 00| ] [ [elocityTrim 00| |
. Hockup Tests [ |VeloctyRefersnce 00 [] |[TerqusTrim ) 00
- Polarty \eloityFeedback 00 AcceleratonFeedforwardGain 00
- Autotune || MelocityError 00 ||| elocityLoopBandwidth 0.0
- Load L Output 00 i e 0.0
i Compliance elocityLoopOutput 00 LoadObserver T 0.0
- Friction AccelerafionFineCommand 00 LoadObserverintegratorBandwi... 0.0
: Observer [ "] |AccelerationFeedforwardComm.. 0.0 ["] | TerqueLimitPositive 0.0
Velocity Loop [] |AccelerationReference 0.0 [] [TorqueLimitNegative 0.0
Aocekitin Lo [ |AccelerationFesdback 00 [ [VelocityLowPassFiterBandwidth 0.0
Torque/Curent Loop || [LoadObser c 00 | |ToraueLowPassFiterBandwidn 0.0
M || |LoadObserverTorqueEstmate 00 [ |Systeminerta 00
# ' Homing [_|[TorqueReference 00
* ... Actions TorqueReferenceFitered 00
- —— TorqueReferenceLimied _ 00
- Paramatar it TorquelistehFiterFrequencyEst. 00
- Status 3 00
Fauts & Alams I ISt oo 00
Tag []|Adapt actor 00
[ |CurrentCommand 0.0
[ |currentReference 00| -
Puds State Safety State:
Coc ) [ ) [ lom | [0 )

When using SLAT with Kinetix 5700 drives, the velocity command is sent to the drive via an
MAJ instruction or MDS instruction (2198-xxxx-ERS4 and 2198-xxxx-ERSS series B and later
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drives, firmware 9.001 or later). 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 MSQ 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.

« Tostop 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 (2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B or later) drives, firmware
9.001 or later):

»  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.

- 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
SSVinstruction to change Ramped Deceleration for the desired rate.

Motion Drive Start (MDS) Instruction

Kinetix 5700 inverters, catalog numbers 2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B or later)
with firmware revision 9.001 or later, 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-RM0O2.

For the Kinetix 5700 drive, 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.
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Motion Drive Start Instruction Configuration

The MDS instruction is configured in a similar fashion to most motion instructions, as seen in

this example.

Figure 232 - Typical MDS Instruction
MDS )
Axis K5700_axis ‘e—EN Selected Axis
Motion Control mds|[0] DN
Speed Speed SR\Motion Instruction Tag

0e IP

Speed Units i r
o _ Units T 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 or 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 383.

Ve The K5700_Axis was configured for revolutions. Therefore, the Speed
\¥) Units are revolutions per second (rev/s).

Motion Drive Start (MDS) Sample Code

Figure 233 - Start

START

The MDS instruction is used to activate the direct control of velocity for the specified axis. The instruction performs an axis enable sequence and then presets the DirectWelocityControlStatus Command attribute if the
selected drive supports direct control.

Start WD
2 3 F Wotion Drive Start Al
Axis KS700_dxis [..] [BCDNI==
lotion Control MDS[0] HCERD—
Speed Speed i 1P =
15.0&
Speed Units  Units per sec

WDS[0]IP Start

The speed is increased by updating the speed reference and then re-executing the MDS
instruction.

Figure 234 - 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 Eql (4<=B) —— Add ——— MWotion 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.
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Figure 235 - Decrease Speed

DECREASE SPEED

Wil step increase the speed command by Srevs/zec each time the DecSpeed bit is toggled until the Ramp Velocity - Negative limit has been reached.
DecSpeed K5700_Axis TrackingCommandStatus DecONS 3EQ- UB- D
E

E 5 B {ONST—— Grir Than or Eql (4==B} ——— Subtract ——— Motien Drive Start HCEM
Source & K5700_Axis. ActualVelocity Source A K5700_Axis ActualVelocity Axis K5700_Axis [ [ DNje=
-10.000€ #| -10.000€ & Meotion Control MDS[2] HER)>—
Source B Ramp\Welleg Source B 5 Speed Speed i 1P =
-25.0 ¢ -10.000601 «
Dest Speed Speed Units  Units per sec
-10.000601 &
GRT DecSpeed
Greater Than (A=B) ]
Source & K5700_Axis ActualVelocity
-10.0008 &
Source B RampVelNeg
-25.0 ¢
MDS[2].IP
[=

5

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 either the CommandTorque or TorqueTrim attributes.

Figure 236 - Torque Mode

Used to write a Tergue value into the CommandTorgue attribute

WriteDirectTorgue WOV-
s B Move —
Source DirectfTorgue
14.0 4
Dest K5700_Axis CommandTorgue
14.0 4
Used to write a Torgue value inte the TorgueTrim attribute
WriteTorgueTrim WO
5 E Wove —
Source TorqueTrim
11.0 ¢
Desl K5700_Axis TorqueTrim
11.0 ¢

START

The MDS instruction is used to activate the direct control of torgue 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.

WD
—J EF Motion Drive Start [HCEN
Axis K5700_Axis [ [B(DN==
Motion Control MDS[0) H{ER—
Speed Speed B P =
0.0+
Speed Unitz  Units per sec

MDS[OLIP 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 process 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
«  Rampderk - Control
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Table 208 - Ramp Attributes

IMPORTANT  Ramp attributes are available only when the Kinetix 5700 drive 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.

Ramp Attribute Access ID Description
A" Ramp Velocity - Positive attribute is a positive value that defines the maximum positive velocity
RampVelocity - Positive Set 374 command output of the Ramp Generator.
_— . Ramp Velocity - Negative attribute is a negative value that defines the maximum negative velocity
RampVelocity - Negative Set 375 command output of the Ramp Generator.
. The Ramp Acceleration attribute is a positive value that defines the maximum acceleration (increasing
RampAcceleration Set 376 speed) of the velocity command output by the Ramp Generator.
. The Ramp Deceleration attribute is a positive value that defines the maximum deceleration (decreasing
RampDeceleration Set 5T speed) 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
RampJerk - Control Set 379 linear acceleration 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.

UpdateParameters
qAE

IMPORTANT  The Ramp attributes can be viewed and set with only an SSV or GSV
instruction.

Figure 237 - Ramp Attribute Sample Code

UPDATE PARAMETERS

The WDS instrucion requires 5 ramp attributes accessible via a S5V instruction:
1) Ramp Acceleration
2} Ramp Deceleration
3) Ramp Velochy - Postive
4) Ramp Vialocity - Negative
5) Ramp Jerk Control

384

Set System Value

Class Name Axcia
nstance Name ESTO0 _Axis
Attribute Name RampAcceleration
Source Rampacc
23.0%

S5V

Set System Value —

Class Name Axis
nstance Hams ES700 _Axis
Attribute Mame  RampDeceleration
Source RampDac
25.0 %

SEV-
Set System Vale —

Class Name Axiz
Instance Name ES700 _Axis
Attribute Name Ramp\elocityPosiive
Source RampyeFas.
25.0¢
S5V
Set System Value —
Ciass Name AxXis
nsiance Name ES700 _Axk
Atriute Name  RampWelociryNegative
Source Ramp\eMayg
-25.0 %

=

Sat Syatem Value b
Class Name Axis
nstance Name KSTO0 _Axis
Attribute Name RampJerkControl
Source RampJerk
0.2+

UpdateParameters
L)
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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

Message Type: [CIP Generic -

_IS_ervice Set Attribute Single - | Source Element: motorcapadity hd
ype: 3

Source Length: 4 = (Bytes)

Class: 42 (Hex)

Instance: 1 Attribute: 03 (Hex)

Mew Tag...
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 control.

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 Motor 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 209 - Phase-loss Detection Startup Sequence

Startup Phase | Description

Phase ] When the drive receives an enable request, the Starting state begins execution and torque
proving 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

Phase 3 enable 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

Access |Attribute Conditional Implementation

590

. . . 0 = Disabled
ProvingConfiguration 1= Enabled

591

% Motor Rated

Units: Amps
TorqueProveCurrent Default: 0.000

Min/Max: 0/10,000

Phase-loss Detection Configuration

Follow these steps to configure the phase-loss detection attributes.
1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the Parameter List category and scroll to ProvingConfiguration.

4% Auis Properties - Axis_2

Categories

*

*

- General
£} Mator
Mode!
o Arialyzer
--- Motor Feedback
- Scaling
-+ Hookup Tests
Polarity
- Autotune
= Load
- Compliance
- Friction
Observer
- Velocity Loop
- Acceleration Loop
- Torgue/Cument Loop
- Planner
Homing
- Actions
--- Drive Parameters
- Status
Faults & Alams
.. Tag

Poiis State:

Manual Tune...

o =]
Motion Axis Parameters
Parameter Group Al e Associsted Page
Hame o | Value Unit >
PositicnUnwindDenominator 1.0 |Unwind Cycles
PositionUnwil 1.0 | Position Units
PowerlossThreshold 0.0{%
PreventSCurve\VelocityOvershoot True|
PreventSCurve\/elocityReversal True|
gl Fast Stopf
ProvingC i | Dizabied -
ReduceSCurveStopDelay Dizabled
SLATGonfiguration Enabled
SLATSetPoint 0.0 |Position Units/s
SLATTimeDelay 0.0(s
From Calculatol
SoftTravellimitChecking M
SoftTravell imithiegative 0.0 |Position Units =|
SoftTravelLimitPositive 0.0 |Position Units |
2 il 1 Disable & Coast
StoppingTimeLimit 108
il q 0.0 | % Motor Rated
Systeminertia 0.0 % Rated/(Rev/s"2)
| | Torquel eadlagFiterBandwidth 0.0|Hz S
Safety State
ok | [ cameel | [ mpy | [ Hep
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Velocity Droop

3. From the ProvingConfiguration pull-down menu, choose Enabled to enable the torque
proving feature.

TorgueOfiset 0.0 |% Motor Rated
TorgueProveCurrent 0.0 |% Motor Rated
TorgueRateLimit 1 DD0000.0 | % Motor Ratedis

4. Enter a value 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 9.58 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 238 - Phase-loss Detection Equation

Rating From Table _ 0.9337 A — 9759 motor rated current.
Motor Rated Current 9.58 A

Table 210 - Recommended Phase-loss Detection Current

Drive Cat. No. X,hranise-loss Detection Current, min
2198-S086-ERSx 7183
2198-S130-ERSx 9.337
2198-S160-ERSX 2.2
2198-S263-ERSx 21.492
2198-S312-ERSx 27436
2198-D006-ERSx 0.1796
2198-D012-ERSx 0.3591
2198-D020-ERSx 0.5746
2198-D032-ERSx 0.9337
2198-D057-ERSx 1.6520

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 Contraol.

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 requlator'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.
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This is helpfu
between two

I when some level of compliance is required due to rigid mechanical coupling
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 Ig
proportion to
actual motor

current within the motor increases, the velocity reference is reduced in
the VelocityDroop attribute. Therefore, as torque loading on the motor increases,
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 211 - Velocity Droop Attribute

Access |Attribute Conditional Implementation

4641321

SSV Velocity Droop Velocity Units / Sec / % Rated

Velocity Droop Configuration

Follow these steps to configure the velocity droop attribute.

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the Parameter List category and scroll to VelocityDroop.
@ Axis Properties - Axis_2 = @
Categories
* . General Motion Axis Parameters
= Mator
< Model Parameter Group Al 5 Associated Page
Analyzer
- Mator Feedback Hame & | Value Unit -
* . Scaling TorgueProveCurrent 0.0 {% Motor Rated
--- Hoolup Tests TorgueRateLimit 1000000.0 [% Motor Rated/s
- Polarity TorgueThreshold 0.0| % Motor Rated
Autotune Ti IS S i 1
= Load Ti IS S ioOutput 1
- Backlash TraveiMode Unilimited)
--- Compliance TravelRange ‘1000.0 | Position Units
- Friction Undertorguelimit 10.0 | % Motor Rated
Observer UndertorqueLimifTime 0.0|5
* L. Postion Loop UseLoadRatio False|
--- Welocity Loop VelocityDroop 0.0 | (Position Units/s /% Rated
--- Acceleration Loop VelocityErrorTolerance 0.0 |Posttion Units/s
- Torgue/Cument Loop WelocityErrorToleranceTime 0.0 |5
Planner *| VelocityFeedforwardGain 100.0 (%
- Homing i E C 0.0 |Hz
* L. Actions Hold Disabled
- Drive Parameters VelocityLimitNegative 0.0 |Posttion Units/s =
VelocityLimitPositive 0.0 |Position Units/s
Status VelocityLockTolerance 0.0 | Position Units/s
-~ Faults & Alamms Welocityl copBandwidth 37027173 |Hz S
... Tag —
Puis State Safety State
Manual Tune OK ] I Cancel | I Apply | [ Help
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Commutation Self-sensing
Startup

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.

To use the self-sense feature, select the Motor Feedback category and from the Commutation
Alignment pull-down menu, choose Self-Sense.

€ Asis Properties X

Categories:

- General ~  Motor Feedback Device Specification
= .Muto;vlodel Device Function: Motor Mounted Feedback e
i - Analyzer Feedback Channel: Feedback 1

A
: -Moto.r Feedback Type oataes
i~ Sealing .
; - Hookup Tests Units: Rev
- Polarty Hiperface
s Crele Resoktion: Feedback Cycles/Rev
] - Backlash Cycle Interpolation: 2048 Feedback Counts per Cycle

?;_DI‘E"CE Effective Resolution: 2097152 ] Feedback Counts per Rev
nction

: . Observer Startup Method: Absolute v
i Posttion Loop Tums: 4036
Velocity Loop
i Acceleration Loop
i Torque/Current Lo
&~ Planner
i~ Homing
L. Actions Commutation
i~ Exceptions Alignment: Seff-Sense ~
i Cyclic Parameters : Not Aligned
i Offset: an: ~
i Parameter List Controller Offset Degzes Test Commutatior
i Status Polarity Motor Offset

- -
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Table 212 - Self-sense Feature Attributes

ﬁl::bAetrtrlbute CIP Attribute Name Data Type Description Semantics of Values
.  Ranci The percent of the motors rated peak current to use for self- |,
562 Eﬂrr?mtatlon Self-Sensing REAL sensing startup. This value can be adjusted when the motor is [ﬁer;lgltjﬁrf%gti Peak Current
moving a high inertia load.
« Forward — indicates the motor moves in only the positive direction |0 = Forward - CVEI (rotary]) or
-~ M- during self-sensing startup. Positive (linear) [ default
5102 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)
3 : The amount of time the drive uses to build up current to the | Seconds
5i03 Self-Sense Lock Time REAL Self-Sensing Current level specified above. [default =1.0]
3 The amount of time the motor must be in the locked position | Seconds
3104 Self-Sense Lock Delay REAL after reaching the full Self-Sensing Current. [default =10]
The amount of time the drive uses for the verification move Seconds
3105 Self-Sense Move Time REAL during self-sensing startup. Applies only to motors with self- [default = 10]
sensing startup. :
x The amount of time the drive holds the final position after the |Seconds
5106 Self-Sense Move Delay REAL verification move during self-sensing startup. [default =1.0]

Commutation Test

Adaptive Tuning

390

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 239 - Hookup Tests - Commutation Tab

@ Auis Properties - Axis_2 ===
Categories
- General Test Motor and Feedback Device Wiring
=1~ Motor —————
i Model | Motor and Feedback | Motor Feedback | Commutation | Marker |
Analyzer
Motor Feedback
Scaling _—

A Tests| [ Seart DANGER: Starting test with controller in
Polarty et it Program or Run Mode initiates 2xis motion,
i Tect State: Read

& -
£ Load < Ptk
Backlash ressing start iniiates motien.
i+~ Compliance tart test when ready,
i~ Friction
i Observer
Position Loop
Velocty Loop Current Test Results
Acceleration Loop Commutzton Offset: 0.0 Degiees Degices
Torgue/Current Loop Commule ton Polarily: Normal
Planner
Homing
Actions
Drive Parameters
Parameter List Accept Test Results €
Status
Faults & Alamns
Tag
Hode State: S:opped Safety Stats: Mot Configured (Torque Pemited)
Manual Tune.. Cancel Help

To run the commutation test, see Test the Axes on page 225.

The adaptive tuning feature is an algorithm inside the Kinetix 5700 servo drives. The algorithm
continuously monitors and, if necessary, adjusts or adapts various filter parameters and, in
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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-ATQ0S, for more
information on the AdaptiveTuningConfiguration attribute.

Virtual Torque Sensor 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

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 motion
control or drive performance.

The virtual torque sensor is available with the following hardware and software:
»  Studio 5000 Logix Designer® version 33 and later

«  Kinetix 5700 servo drives (catalog numbers 2198-xxxx-ERS3 (series B or later) and 2198-
xxxx-ERS4) with drive firmware revision 13 or later

For more information on how to apply the virtual torque sensor feature, see Virtual Torque
Sensor Application Technique, publication 2198-AT003.

Field weakening Mode Kinetix VPC interior permanent-magnet (IPM) motors are designed to operate in Field

Torque (Nem)

Weakening mode to widen the speed range. Operation in Field Weakening mode can result in
Back EMF voltage increasing to a level that exceeds the DC-bus voltage if a loss of control
occurs. When this loss of control occurs, the Back EMF voltage can charge the DC-bus to a
level that can overvoltage the DC-bus caps and result in a failure of the common DC-bus.

Figure 240 - Field Weakening Region

Peak (intermittent) Operation

Maximum Speed
(Kinetix VPC motors
without cooling fans)

Field Weakening Region

Continuous Operation

Speed (rpm) Rated Bus Overvoltage Maximum
Speed Speed Speed

ATTENTION: DC-bus failure can cause damage to all drive modules in the
bus group, not just the inverter connected to the Kinetix VPC motor.
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Extended Speed Feature

The Extended Speed feature is implemented in the Logix Designer application to help prevent
accidental operation at unsafe speeds. With this feature, the controller calculates a Bus
Overvoltage Speed based upon the drive's maximum allowable bus-voltage and the Back EMF
of the motor. This is the maximum speed that does not risk damaging the drive modules in the
bus group. By default, the Extended Speed feature limits motor velocity to the Bus Overvoltage
Speed.

Configure Extended Speed Operation

The extended speed feature is only configurable with Kinetix 5700 drives and Kinetix VPC
continuous-duty IPM motors. You can configure the Extended Speed feature in Axis
Properties>Motor category of the Logix Designer application (version 29.00 or later).

£ Axis Properties - VPCAXIS

Categories:

Analyzer
----- Motor Feedback

‘.. Backlash
Compliance
Friction
Observer

----- Position Loop

----- Velocity Loop

----- Acceleration Loop
----- Torgue/Curmrent Loop
----- Planner

Puds State:

Manual Tune...

= [-=- ]
Motor Device Specification

Data Source: [Catalog Number ']
Catalog Number:  VPC-B1654D-Yioc2FS
Motor Type: Rotary Interior Permanent Magnet
Units: Rev
Mameplate [ Datasheet - Phase to Phase parameters

Rated Power: 1.0 kW Pole Count: 10

Rated Voltage: 480.0 Volts (RMS)

Rated Speed: 3000.0 RPM Max Speed: 5000.0 RPM

Rated Cument: 2135 Amps (RMS) Peak Cumrent: 53.07 Amps (RMS)

Rated Torque: 351 MN-m Mator Overoad Limit:  100.0 % Rated
Extended Speed

7] Bdended Speed Pemissive

Bus Overvoltage Speed: 4312274 RPM

Max Edended Speed: 5000.0 RPM

DAMNGER: Operation at speeds exceeding the Bus
. Overvoltage Speed requires use of an awdliary device to
protect the DC bus system for an overvoltage condition.
Safety State:
[ ok | [ cancel | Appl Help

Follow these steps to enable operating at speeds greater than the Bus Overvoltage Speed.
In the Extended Speed field, check Extended Speed Permissive.
2. Set the Max Extended Speed attribute as required by your application.

1.

WARNING: Operation at speeds exceeding the Bus Overvoltage Speed requires
use of an auxiliary device to protect the DC bus system from an overvoltage

condition.
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History of Changes

This appendix contains the new or updated information for each revision of this publication.
These lists include substantive updates only and are not intended to reflect all changes.
Translated versions are not always available for each revision.

2198-UM0020-EN-P, September 2022

Change
Added UKCA information.

2198-UM0O02N-EN-P, September 2022

Change

Updated 2198-xxxx-ERS3 (series B) drive to (series B or later) drives

Updated Configure Regenerative Bus Supply Axis Properties detuning information
Updated the Overview section to clarify the compatibility with SS1

Added 24V Inrush Current Calculation to Table 184

2198-UM002M-EN-P, March 2022

Change

Updated Kinetix 5700 Servo Drive Circuit Breaker or Fuse specifications to include 140MT Motor Protection Circuit
Breakers.

Added Rotary Motor Fan Cooling Attribute Information

2198-UM002L-EN-P, October 2021

Change
Added Kinetix MMA Asynchronous Main Motors.
Updated terminology: xxxx-series and Bulletin xxxx to Kinetix xxxx.

Updated where to find Kinetix 5700 Servo Drive Fault Code information from Knowledgebase to publication 2198-
RDOO3.

ECI N8/EQI 1130 moved from the Digital column to Sin/Cos column.
Updated Table 63.

Added step 12 to Configure IPM Motor Closed-loop Control Axis Properties.
Updated compatible Kinetix VPAR electric cylinders.

Added Figure 183 and Table 176.

2198-UM002K-EN-P, October 2020

Change

Updated the DC-bus power supply input-power range and shared DC power range to include 240V AC (nom)
operation (firmware revision 13.001 or later).

Added drive and motor compatibility for Kinetix® VPL, VPF, and VPH 200V-class servo motors and Kinetix 5700
drives with 240V AC (nom) input power.

Added Bulletin 842E-CM and 843ES EtherNet/IP™ absolute external encoders.

Updated the iTRAK® ground-screw setting stating that only the 2198-Pxxx DC-bus power supply is compatible for
use with the iTRAK power supply.

Updated Tune the Axes with load observer and adaptive tuning (tuningless) features.

Added FLT MO5 - FDBK Battery Loss and FLT MO6 - FDBK Battery Low fault codes to the Kinetix 5700 inverter
module behavior.

Added ControlFLASH Plus™ software as an option for firmware upgrades.
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2198-UM002K-EN-P, October 2020 (Continued)

Change

Added maximum drive-to-motor cable lengths for 240V AC drive operation.

Added the Commutation Self-sensing Startup feature to Appendix F.

Added the Virtual Torque Sensor feature to Appendix F.

Added the History of Changes appendix.

2198-UM002J-EN-P, June 2020

Change

Corrected the number of motor modules supported by two iTRAK power supplies.

Added additional settings for drive firmware revision 12.001 to Navigating the iTRAK Power Supply Settings Menu.

Added Configure the iTRAK Power Supply.

Added IMPORTANT message to Apply Power to the Kinetix 5700 Drive System regarding configurations with
multiple iTRAK power supplies.

Added additional fault codes for drive firmware revision 12.001 to iTRAK Power Supply Behavior.

Updated drive behavior of FLT S33 - BUS UNDERVOLT FL.

Corrected system operation timing diagrams.

Corrected the encoder voltage used by VPC-Bxxxx-Y servo motors.

Added IMPORTANT messages regarding iTRAK power supplies configured for normal and standalone operation.

Added cable length restrictions for Third-party Motor Configurations.

Added callout to Field Weakening Region diagram identifying Bus Overvoltage Speed as the maximum speed for
Kinetix VPC motors without cooling fans.

2198-UM002I-EN-P, November 2019

Change

Added references to Knowledgebase Technote: Kinetix 5700 Servo Drives Fault Codes for fault codes and
descriptions.

Added Kinetix 5700 drive compatibility with 2090-CSxM1xx-xxVAxx (PVC) and 2090-CSBM1xx-xxLFxx
(Halogen-free PUR) single motor-cables.

Added Kinetix 5700 drive compatibility with VPC-B3004x-M servo motors with multi-turn encoder.

2198-UM002H-EN-P, May 2019

Change

Studio 5000 Logix Designer® application is the rebranding of RSLogix 5000°® software. General references to
RSLogix 5000 software have been replaced by the Logix Designer application. References to specific
RSLogix 5000 software versions did not change.

Updated references to safe-off (S0) as safe torque-off (STO), per EN61800-5-2.

Updated references to series A and B drives. The 230V drive modules previously labeled as series A are now series
Aand C. The 460V drives previously labeled as series B are now series B and C.

Added Kinetix 5700 drive compatibility with Kinetix VP (Kinetix VPH) hygienic stainless-steel servo motors.

Added information about the CIP Security™ feature.

Updated Drive to Motor Cable Lengths specifications to distinguish maximum cable length depending on DC-bus
power supply (catalog number 2198-Pxxx).

Added specification that applies to Kinetix 5700 drives that use the CIP Security feature.

Updated ground screw setting for iTRAK power supply.

Added the power conductor AWG to the description for 2198-Sxxx-ERSx single-axis inverters.

Updated Navigating the Inverter Settings Menu selections. Added settings for the Factory Reset menu selection.

Updated the AOP Installation Requirement table with drive firmware, version 11.001(CIP Security feature).

Added Regenerative Bus Supply Sequence Operation appendix.
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2198-UM002G-EN-P, February 2019

Change

Added the following drive module catalog numbers, specifications, features, pinouts, mounting, wiring,
configuration in the Logix Designer application, and troubleshooting information:

« 2198-RPxxx regenerative bus supplies

« 2198-S263-ERSx and 2198-S312-ERSx single-axis inverters

« 2198-DCBUSCOND-RP312 DC-bus conditioner module

Added Kinetix VP (Kinetix VPAR) electric cylinders as another compatible linear actuator with Kinetix 5700 servo
drives.

Updated the maximum current rating (40 A) for the 24V input power shared-bus connection system.

Moved fault code tables (FLT Sxx, FLT Mxx, and INIT FLT for example), previously in Troubleshoot the Kinetix 5700
Drive System (chapter 7), to the attached spreadsheet.

Added 2198-DBRxx-F AC line filters.

Added the 2198-BARCON-220DC200 DC-bus link to support the 2198-S263-ERSx and 2198-S312-ERSx single-axis
inverters.

Added the following DC-bus links to support the 2198-RPxxx regenerative bus supplies:
» 2198-BARCON-165DC200
« 2198-BARCON-275DC200
« 2198-BARCON-440DC200

Added the 842E-CM integrated motion encoder to the star communication topology diagram.

Added DC-bus Voltage Regulation that explains how the regenerative bus supply can be configured to operate as a
DC-bus power supply.

Added AC Line Filter Selection that matches line filter catalog numbers to Kinetix 5700 power supplies.
Added AC Line Impedance Considerations that provides guidelines for transformer and line reactor selection.
Added 24V Control Power Evaluation that provides guidelines to minimize 24V control power voltage drop.

Added Passive Shunt Considerations and Active Shunt Considerations that provide guidelines for shunt module
selection.

Added Multi-axis Shared DC-bus Configurations that provides guidelines for system sizing.

» Added Accessory Module Selection with DC-bus power supply configurations that moved from Chapter 3.
« Added regenerative bus supply system configurations illustrating the minimum number of accessory modules
required.

Updated the 8720MC-RPS or Other Regenerative Power Supply example configurations with a DC-bus conditioner
module.

Added accessory module flowcharts designed to help determine the minimum number of accessory modules
required.

Added the 2198-S312-P-T control power T-connector and bus bar to support 2198-S263-ERSx and 2198-S312-ERSx
single-axis inverters.

Added Converter OK Relay that explains how the circuitry is used to support applications that migrate from
8720MC-RPS units to the 2198-RPxxx regenerative bus supply.

Added footnotes (1) and (2) to DC-bus Power Supply Wiring Requirements table that further specify wire size to
meet CE requirements for 2198-P070 DC-bus power supplies.

Updated Maximum Cable Lengths with examples for 2198-RPxxx regenerative bus supplies.

Added Customer-supplied Motor Power Cables to support wiring 2198-S263-ERSx and 2198-S312-ERSx single-axis
inverter applications that require conductors larger than 2 AWG.

Updated External Active-shunt Connections with Powerohm catalog numbers that apply to regenerative bus
supplies and added information for wiring regenerative bus supplies to the Active Shunt (RC) connector.

Added Hardware Fault Tolerance (HFT) specifications to the table.
Added Active Shunt Wiring Examples.

Added external-bus capacitance calculations and updated the System Sizing Example with the external-bus
capacitance value.

Added the Maximum Motor Cable Lengths for Kinetix 5700 Power Supplies (Appendix D).
Updated Motor Analyzer Category Troubleshooting with rated slip-speed information.

Rockwell Automation Publication 2198-UM002P-EN-P - June 2024 395



Appendix 6

History of Changes

396

2198-UMO02F-EN-P, May 2018

Change

Added features that apply to 2198-xxxx-ERS3 (series B) drives.

« In many instances, 2198-xxxx-ERS3 (series B) drives share features of 2198-xxxx-ERS4 drives and this was added
to the text

- In many instances, it was necessary to distinguish 2198-xxxx-ERS3 (series A) drive operation from series B and
this was added to the text

« Updated single-axis and dual-axis inverter line drawings with locking-leaver 1/0 (10D) and safety (STO)
connectors that are included with 2198-xxxx-ERS3 (series B) and 2198-xxxx-ERS4 drives

Added Kinetix 5700 Servo Drives Series Change to describe new features that are available with 2198-xxxx-ERS3
(series B) drives.

Updated AC Line Filters installation guidelines.

Corrected the DC-bus power supply 10D-4 description and signal name.

Added information for IEC 61800-3 category C3/C4 compliance with regard to the use of AC line filters on AC input
power.

Added bullet statements and other text to describe features of 2198-xxxx-ERS3 (series B) drives, including when to
use Compatible Module and Exact Match electronic keying options in the Module Definition.

Updated Safety Application Definitions table with safety functions specific to 2198-xxxx-ERS3 (series A) drives and
2198-xxxx-ERS3 (series B) drives.

Updated content regarding fault code NODE FLT 06 fault behavior.

Added Replacing 2198-xxxx-ERS3 (series A) Drives with Series B Drives with text, dialog boxes, and a flowchart to
describe when to use Compatible Module and Exact Match electronic keying options in the Module Definition.

Added STO tag name changes to help describe changes in the safe torque-off tag names.

Updated single-axis inverter and dual-axis inverter integrated STO specifications to reflect safe torque-off tag
name changes.

Added ladder logic examples to show how STO function tag name changes can appear in your application
program.

Added information about changes in drive firmware revision 9.001 and later (2198-xxxx-ERS4 and 2198-xxxx-ERS3
series B drives) that provides for the use of MDS instructions with Speed Limited Adjustable Torque (SLAT)
operation.
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DC-bus power supply 167
download program 220
exceptions category 209, 213
fan/pump volts/hertz 200
feedback-only axis 187, 195
flux up 368
frequency control category 197, 199, 200
general category 195, 196, 202, 206, 210
home screen 153
hookup test 225
induction-motor closed-loop axis properties
210
induction-motor frequency-control axis 196
inverters 178
IP address 162
IPM motor closed-loop axis properties 202
iTRAK power supply 174
load category 204, 208, 214
master feedback 196
MDS instruction 382
menu screens 154, 155, 156
module properties 168, 169, 170, 171,172,173,
174, 175, 176, 177, 179, 183, 184,
185, 186, 187, 216
inhibit module 326
motion
group 188
safety 182
motor
analyzer category 200, 215
category 197, 203, 207, 211, 369, 392
feedback category 212, 218, 219, 220
test 224
network parameters 162
parameter list category 198, 199, 201, 205,
210, 214
polarity category 211
power category
bus-sharing group example 222
bus-sharing groups 222
regenerative bus supply 171
safety
application 181
connection 182
scaling category 204, 208, 212
sensorless vector 199
setup
menu 157, 158, 160
screens 156
SLAT 379
SPM motor closed-loop axis properties 206
startup sequence 161
torque proving 386
valid feedback types 217
velocity droop 388

Connected Drive mode 242
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connecting
CompactLogix 151
connector kit shield clamp 142
ControlLogix 151
Ethernet cables 151
motor shield clamp 130
Connection mode 182
connector kit

2198-BARCON-55DC200 16
2198-H2DCK 140
2198-K57CK-D15M 16, 140
2198-KITCON-DSL 16, 130
2198-KITCON-ENDCAP200 16
24V

drive system 16

iTRAK PS system 16
cable preparation

motor feedback 142

connector locations 82, 83

accessory modules 85, 147
DC-Bus power supply 79
dual-axis inverters 81
iTRAK power supply 84
regenerative bus supply 80
single-axis inverters 82, 83
contactor enable
connector pinouts 87
relay 93
contactor selection 44
control power
input specifications 95
pinouts 87
wiring 118
ControlFLASH
firmware upgrade 325
troubleshooting 333
ControlFLASH Plus

firmware upgrade 325, 326, 329
troubleshooting 325
controller
and drive behavior 235
CompactLogix 164
configure 164
ControlLogix 164
properties
date/time tab 166
enable time synchronization 166
controller-based
monitoring functions 15
stopping functions 15
ControlLogix
Ethernet connections 151
conventions used in this manual 12

converter kit

2198-H2DCK 16, 140
converter 0K

relay 93

converter startup method 189, 351
automatic 354
enable request 352

corner-grounded power configuration 105, 108

CP connector

pinouts 87

wiring 118
current limiting 360
current regulator loop 369
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customer supplied cable 145

date/time tab 166
DC bus connector

pinouts 87
DC-bus conditioner module 16, 51, 323

interconnect diagram 291
DC-bus group 335
DC-bus power supply 15, 114, 317
behavior 236, 238
catalog numbers 34
configuring 167
connector locations 79
ground screw/jumper 109
menu screen 155
minimum accessory modules 51
setup menu 158
DC-bus Unload 353
DC-bus Up 353
DC-bus voltage regulation
specifications 37, 343
digital encoder
AgBTTL 218
AgB with UVW 218
digital inputs
category 169, 173, 176, 187
pinouts 87
series A connector 121
series B or later connector 122
specifications 91
wiring 121, 123
disable 236, 240
display 153
download program 220
drilling hole patterns 75
DC-bus power supply 76
regenerative bus supply 77
system mounting toolkit 77
drive module
behavior 241
firmware 163
replacement 275
dual-axis inverter 16, 320
connector locations 81
shield clamp 135
wiring requirements 117
dynamic motor test 372

E

earth ground 112
EMC

motor ground termination 130
EMI (electromagnetic interference)

bonding 59
enable request 352

enable time synchronization 166
enclosure

power dissipation 47
requirements 37
sizing 46
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encoder 99
phasing 100
support
DSL 96
universal 96
erratic operation 234
Ethernet connector
pinouts 89
EtherNet/IP

connecting cables 151
connections 92
PORT1 and PORT2 connectors 151
exception 236
action 236
exception actions 236
exceptions category 209, 213
extended
cluster 335
DC-bus 335, 336
speed 150, 392
extended DC-bus
interconnect diagram 292, 293
extended speed
configure 392
extension module 16, 51
external active shunt 66, 68
wiring 149
external passive shunt resistor 64, 66
wiring 148

F

fan/pump 358
volts/hertz 200

fault
code overview 229
code summary 230

feedback
configurations 27
feedback-only axis 187, 195
specifications 96

field weakening 391

firmware upgrade
ControlFLASH Plus 326, 329
ControlFLASH Plus software 325
ControlFLASH software 325
system requirements 325
verify upgrade 333

flux up 366
attributes 367

frequency control category 197, 199, 200

fuse selection 42

G

general
category 168, 171,175, 179, 195, 196, 202, 206,
210

ground

multiple subpanels 113
screw/jumper 109
grounded-wye power configuration 104, 106

Group Sync Service 352
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hardwired STO mode 31, 102, 255, 260

operation 260
pinouts 264
HF bonding 59
high-frequency
(HF) bonding 37
energy 60
Hiperface-to-DSL feedback converter kit 140
hold 240
hole patterns 75, 77

DC-bus power supply 76
regenerative bus supply 77
home screen
soft menu 153
hookup test 225, 390

170

digital inputs specifications 91
IEC 61508 254

IEC 62061 254
ignore 236
impedance

equations 40
impedance-grounded power configuration

105, 107
induction motor control 133

closed-loop axis properties 210
configure flux up 368
control methods
basic volts/hertz 357
fan/pump 358
sensorless vector 359
flux up 366
attributes 367
frequency-control axis 196
motor
analyzer category 370
and inertia tests 371
data sheet 370
model category 370
multiple skip speed 365
open-loop frequency control 357, 360, 363
skip speed 364
SLAT 378
inhibit module 326
input power wiring
24V control 118
contactor enable 120
corner-grounded power configuration 105,
108
determine input power 103
ground screw/jumper 109
grounded-wye power configuration 104, 106
impedance-grounded power configuration
105, 107
mains 119
remove ground screws 112
ungrounded power configuration 105, 108
installing drive accessories
AC line filters 64
external active shunt 66, 68
external passive shunt resistor 64, 66
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installing your drive 37

active shunts 45
bonding

examples 59

subpanels 60
cable categories 63
circuit breakers 42
clearance requirements 48
contactor selection 44
enclosure sizing 46
fuse selection 42
HF bonding 59
noise zones 60
passive shunts 44
shared-bus configurations 50
system mounting requirements 37

integrated SS1 mode 34
integrated STO mode 32, 33, 102, 270

drive module
replacement 275

operation 271

STO bypass 277

STO state reset 274

interconnect diagrams

2198 drive with 8720MC-RPS 298
2198 drive with 8720MC-RPS065 leader/
follower 294
2198 drive with 8720MC-RPS190 296
2198 drive with HPK 309
2198 drive with LDAT 312
2198 drive with LDC 315, 316
2198 drive with MPAR/MPAI 314
2198 drive with MPAS 313
2198 drive with MPL/VPC-S/MPM/MPF/MPS
308
2198 drive with RDB 310
2198 drive with VPAR 311
2198 drive with VPC-Y 305
2198 drive with VPL/VPC-Q/VPF/VPH/VPS
304
active shunt 302
capacitor module 287
DC-bus conditioner module 291
extended system 292, 293
module status 299, 300
multiple
converter 286
iTRAK power supplies 289
notes 283
passive shunt resistor 301
regenerative bus supply 290
single
converter 285
iTRAK power supply 288
motor cable 304

inverters 81, 82, 83

catalog numbers 35
configuring 178

dual-axis 16

ground screw/jumper 109
menu screen 154

setup menu 157
single-axis 16

10D connector

pinouts 87
wiring 121, 123

IP address 162
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IPD connector

pinouts 86
wiring 119

IPM motor closed-loop axis properties 202

IS0 13849-1 254

stop category definitions 254
iTRAK power supply 115, 321

behavior 239

catalog numbers 35

configuring 174

connector locations 84

ground screw 110

menu screen 156

setup menu 160

K
Kinetix
MPAI electric cylinders 27
MPAR electric cylinders 27
Kinetix LDAT linear thrusters 27
Kinetix LDC linear motors 27
Kinetix MPAS linear stages 27

L

Lapp 133
LCD display 153

messages 229
line impedance
adding line reactor or transformer for
lightning strikes 40
power interruptions 40
voltage dips 40
voltage spikes 40
line reactor use cases 40
transformer 39
line reactor
use cases 40
link
link/activity status indicator 231
speed status indicator 231
load category 204, 208, 214

Logix Designer 162, 164

mains input power connector
pinouts 86
wiring 19

major fault 236

MAS instruction 383

master feedback 136

MDS instruction

configure 381

decrease speed sample code 383

increase speed sample code 382

ramp attributes 383, 384

ramp attributes sample code 384

start sample code 382

torque mode sample code 383
menu screens 154, 155, 156

401



Index

402

MF connector
pinouts 90
wiring 130, 139
minor fault 236
module definition 180, 181, 216

motion safety 182

safety application 181

safety connection 182
module properties 216

associated axes category 169, 173, 177, 185,
216
digital input category 169, 173, 176, 187
general category 168, 171, 175, 179
module definition 180, 181, 216
new tag 170, 174, 177, 186
power category 168, 172, 175, 183
safety category 184
module status

DC-bus power supply 299

indicator 231

regenerative bus supply 299, 300
module status connector

pinouts 91
monitored safe stop (SS1) 15

motion

direct commands
STO bypass 277
warning messages 277
drive start instruction 381
group 188
safety 182
Motion Analyzer website 13

motor

accel/decel problems 233
analyzer category 200, 215, 370
brake connector
pinouts 89
wiring 132
cable
catalog numbers 129, 133
length 36
length, max 128, 343
category 197, 203, 207, 21
compatible motors 140
data sheet 370
extended speed 392
fan cooling attribute 374
feedback
category 212, 218, 219, 220
connector wiring 139
feedback connector
pinouts 90
wiring 130, 139
ground termination 130
induction 133
interconnect diagram 304
model category 370
motor and inertia tests 371
overheating 234
overload retention 385
power connector
pinouts 89
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wiring 124, 132
power/brake cable preparation 134
shield clamp wiring 130, 142
testing 224
thermal models 374
tuning 224
universal feedback connector
pinouts 90
velocity 233
mounting your drive
attaching to the panel 78
drilling hole patterns 75
mounting order
accessory modules 50, 71
drive modules 69, 70, 7
shared-bus connection system 72
system mounting toolkit 77
zero-stack tab and cutout 72
MP connector
pinouts 89
wiring 124, 132
MPAI electric cylinders 27
MPAR electric cylinders 27
MPAS linear stages 27
MS connector
pinouts 91
MSF instruction 383
multi-cluster system 72
multiple
converter interconnect diagram 286
iTRAK PS interconnect diagram 289
skip speed 365

navigation buttons 153
network

parameters 162
status indicator 231
network encoders 99

new tag

data type 170, 174, 177, 186
noise

abnormal 234
feedback 233
reduction 64

zones 60

open-loop frequency control 357
out of box state 255
overtravel fault code 230

P

panel requirements 37
parameter list category 138, 199, 201, 205, 210,
214
passive shunt
connector wiring 148
interconnect diagram 301

pinouts 87
use cases 44
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PCDC download 163
pinouts
2198-H2DCK 141
2198-K57CK-D15M 141
24V input power connector 87
contactor enable connector 87
DC bus connector 87
digital inputs connector 87
Ethernet connector 89
mains input power connector 86
module status connector 91
motor
brake connector 89
feedback connector 90
power connector 89
safe torque-off 264
shunt connector 87
universal feedback connector 90
planning your installation 37

polarity category 211
power category

bus
configuration 168, 172, 176, 183
requlator 168, 176
bus-sharing
group 168, 172, 176, 183, 222
group example 222
power structure 168, 172, 175, 183
power dissipation 47
power supply
cluster 335
DC-bus power supply 15
regenerative bus supply 15
power up 220

power/brake cable preparation 134
precharge time 352
probability of failure (PFH) definition 254

ramp attributes 384
rated slip speed 372
regenerative bus supply 15, 318
Bus Observer 192
BusVoltageReferenceSource 192
catalog numbers 34
configure axis properties
BusVoltageSetPoint 189
general category 189
configure module properties 171
connector locations 80
converter startup method 189
ground screw/jumper 109
interconnect diagram 290
menu screen 155
minimum accessory modules 52
precharge time 352
sequence operation 351
setup menu 158
wiring requirements 115
remove ground screws 112
remove/replace
remove drive 250
remove power 247
replace drive 250
startup and configure 251
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requirements

UL, CE, and UK 37
restoring hardwired STO mode 255

routing power and signal wiring 103
Running Controller mode 242

S

SAB 133

safe direction (SDI) 15

safe operational stop (S0S) 15
safe stop 1

integrated configuration 34
safe torque-off 267
bypass wiring 268
cascaded wiring 268
configurations
hardwired 31
integrated 32, 33
explicit messages 257
feature 254
hardwired STO mode 102, 255, 260
specifications 269
timing diagram 261
troubleshooting 262
integrated STO mode 102, 270
specifications 281
STO bypass 277
STO state reset 274
out of box state 255
probability of failure (PFH) 254
restoring hardwired STO mode 255
status bits 257
safe torque-off (ST0) 15
safely limited position (SLP) 15
safely limited speed (SLS) 15
safety
actions
connected drive 242
running controller 242
application 181
category 184
connection 182
safety feedback interface (SFX) 15
scaling category 204, 208, 212
sensorless vector 199, 359
sequence operation
automatic method 354
discharging 355
enable request method 352
regenerative bus supply 351
series change 15
setup screens 156, 157, 158, 160
shared-bus
connection system 72
catalog numbers 35
shared-bus configurations 50
shield clamp 130, 142
dual-axis inverter 135
single-axis inverter 136
shunt connector
pinouts 87
shunts
active 45
passive 44
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shutdown 236, 240
sine/cosine 219
with Hall 220
single
converter interconnect diagram 285
iTRAK PS interconnect diagram 288
motor cable 304
single-axis inverter 16, 82, 83, 319
shield clamp 124, 136
wiring requirements 116
sizing
24V current 339
cluster 335
DC-bus group 335
extended cluster 335
extended DC-bus 335, 336
general guidelines 336
power supply cluster 335
shared-bus configurations 335
system sizing 337
example 341, 342
total system capacitance 337
skip speed 364
SLAT 377

attributes 378
configuring 379
slip test messaging 373
SLP 15
SLS 15
soft menu

home screen 153
software

Logix Designer application 164
overtravel 230
S0S 15
specifications
auxiliary
feedback 96
feedback encoders 99
brake relay 94
contactor enable relay 93
control power input 95
converter OK relay 93
DC-bus voltage requlation 37, 343
digital inputs 91
encoder phasing 100
EtherNet/IP connections 92
hardwired STO mode 269
integrated STO mode 281
motor feedback 96
absolute position 101
EnDat digital 98
EnDat sine/cosine 98
generic TTL incremental 97
Hiperface 97
sin/cos incremental 98
network encoders 99
speed limited adjustable torque 377

SPM motor closed-loop axis properties 206

$S1 stopping function 15, 34
stability control 363
standard actions 241
startup sequence 161

CIP axis states 161
static motor test 372
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status indicators
capacitor module 232
link speed status 231
link/activity status 231
module status 231
network status 231
troubleshooting 231
STO connector
pinouts 264
wiring 267
STO stopping function 15
stop
drive 236
planner 236
stopping actions
configure 241
Studio 5000 Logix Designer 162
system
block diagrams
capacitor module 322
DC-bus conditioner module 323
DC-bus power supply 317
dual-axis inverter 320
iTRAK power supply 321
regenerative bus supply 318
single-axis inverter 319
components 15
ground 112
mounting requirements 37
mounting toolkit 77
overview
24V DC voltage drop 340
8720MC-RPS 26
DC-bus power supply 18
EtherNet/IP 28, 29, 30
extended DC-bus 20, 25
iTRAK power supply 21
multiple DC-bus power supplies 19
regenerative bus supply 22, 23
shared DC-bus 24
sizing
example 341, 342
system sizing 337

T

testing axes
hookup test 225
time synchronization 166
timed safe stop (SS1) 15
torque proving 385
attributes 385
configuring 386
total system capacitance 337
transformer 39
troubleshooting
alarm 236
capacitor module status 232
ControlFLASH 333
ControlFLASH Plus 325
controller/drive fault behavior 235
DC-bus supply behavior 236, 238
disable 236, 240
exceptions 236
fault
code overview 229
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code summary 230
general system problems
abnormal noise 234
axis unstable 233
erratic operation 234
feedback noise 233
motor accel/decel 233
motor overheating 234
motor velocity 233
no rotation 233
hold 240
ignore 236
inverter behavior 241
iTRAK power supply behavior 239
LCD display messages 229
link speed status indicator 231
link/activity status indicator 231
major fault 236
minor fault 236
module status indicator 231
network status indicator 231
safe torque-off
hardwired STO mode 262
safety
actions 242
precautions 229
shutdown 236, 240
standard actions 241
status indicators 231
status only 236
stop
drive 236
planner 236
stopping actions 241
definitions 241
typical installation
24V DC voltage drop 340
8720MC-RPS 26
DC-bus power supply 18
EtherNet/IP 28, 29, 30
extended DC-bus 20, 25
iTRAK power supply 21
multiple DC-bus power supplies 19
regenerative bus supply 22, 23
shared DC-bus 24

UFB connector

pinouts 90

wiring 139
UL, CE, and UK requirements 37
ungrounded power configuration 105, 108
universal feedback connector kit 140
use cases

active shunt 45
passive shunt 44

v

valid feedback types 217
digital AgB TTL 218
digital AgB with UVW 218
sine/cosine 219
sine/cosine with Hall 220
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velocity droop 387
attribute 388
configure 388

verify upgrade 333

virtual torque sensor 391
voltage drop

24V input power 43
voltage regulation 37, 343

w

website

certifications 253
Motion Analyzer 13
wiring
active shunt 149
BC connector 132
CED contactor enable 120
connector kit shield clamp 142
corner-grounded power configuration 105,
108
CP connector 118
customer supplied cable 145
earth ground 112
Ethernet cables 151
external
active shunt 149
passive shunt resistor 148
ground screw/jumper 109
grounded-wye power configuration 104, 106
guidelines 118
impedance-grounded power configuration
105, 107
input power type 103
10D connector 123
10D digital inputs 121
IPD connector 119
MF connector 130, 139
motor cable shield clamp 130
MP connector 124, 132
passive shunt 148
remove ground screws 112
requirements 103
capacitor module 148
DC-bus power supply 114
dual-axis inverter 117
iTRAK power supply 115
regenerative bus supply 115
single-axis inverter 116
routing power and signal wiring 103
safe torque-off
bypass 268
cascaded 268
STO connector 267
UFB connector 139
ungrounded power configuration 105, 108

/4

zero-stack tab and cutout 72
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