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Kinetix 5700 Servo Drives User Manual User Manual

Important User Information

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

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

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

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

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

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

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

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

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

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

el >

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

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

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

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

ARC FLASH HAZARD: Labels ma?/ be on or inside the equipment, for example, a motor control center, to aIertFEeople 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
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Preface

Download Firmware, AOP,
EDS, and Other Files

Summary of Changes

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 AOI, see iTRAK System with TriMax Bearings User
Manual, publication 2198T-UMo02, or iTRAK 5730 System User Manual,
publication 2198T-UM003.

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.

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.

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
Added Kinetix MMA Asynchronous Main Motors Throughout
Updated terminology: xxxx-series and Bulletin xxxx to Kinetix xxxx Throughout

Updated where to find Kinetix 5700 Servo Drive Fault Code information from Knowledgebase to Throughout
publication 2198-RD003 9

Reflects a correction. ECI 1118/EQI 1130 moved from the Digital column to Sin/Cos column (just 3
for your reference). Phil Micech and Ken Minichieillo were the engineers.

Updated Table 63 19
Added step 12 to Configure IPM Motor Closed-loop Control Axis Properties 230
Updated compatible Kinetix VPAR electric cylinders 347
Added Figure 183 and Table 177 364...365

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.

You will be asked to log in to your Rockwell Automation web account
or create an account if you do not have one. You do not need a
support contract to access this article.
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Preface

Conventions Used in This

CIP Security

12

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 series A and B 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
Technique, publication SECURE-AToo1.
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Preface

Additional Resources

These documents contain additional information concerning related products

from Rockwell Automation.

Table 1- Additional Resources

Resource

Description

Kinetix Rotary Motion Specifications Technical Data, publication KNX-TDOO1

Provides product specifications for Kinetix VPL, VPC, VPF, VPH, and VPS motors, Kinetix MPL,
MPM, MPF, and MPS motors, and Kinetix HPK rotary motors.

Kinetix Linear Motion Specifications Technical Data, publication KNX-TD002

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

Kinetix 5700, 5500, 5300, and 5100 Servo Drives Specifications Technical
Data, publication KNX-TD003

Provides product specifications for Kinetix Integrated Motion over the EtherNet/IP network,
Integrated Motion over sercos interface, EtherNet/IP networking, and component servo drive
families

Kinetix Rotary and Linear Motion Accessories Specifications Technical Data,
publication KNX-TD004

Provides product specifications for Kinetix 2090 motor and interface cables, low-profile connector kits,
drive power components, and other servo drive accessory items.

Kinetix 3, 300, 350, 2000, 6000, 6200, 6500, 7000 Servo Drives Specifications,
publication KNX-TD005

Provides product specifications for Kinetix Integrated Motion over the EtherNet/IP network
(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.

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-UMO01

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-RMOO1

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 Technigue,
publication MOTION-AT003

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

Motion System Tuning Application Technigue, 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 Controllers User Manual, publication 1756-UM543

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

Compact GuardLogix 5370 Controllers User Manual, publication 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 contraollers.

Motion Analyzer System Sizing and Selection Tool
website https://motionanalyzer.rockwellautomation.com/

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-RMO01

Provides guidance on how to conduct security assessments, implement Rockwell
Automation products in a secure system, harden the control system, manage user access,
and dispose of equipment.
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Table 1- Additional Resources (Continued)

Resource

Description

ControlFLASH User Manual, publication 1756-UM105

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
ControlFLASH Plus Quick Start Guide, publication CFP-0S001 yourP PP

firmware upgrades by using ControlFLASH or ControlFLASH Plus software.

Designed to harmonize with NEMA Standards Publication No. ICS 1.1-1987 and provides

Safety Guidelines for the Application, Installation, and Maintenance of general guidelines for the application, installation, and maintenance of solid-state control in

Solid-State Contraol, publication_SGI-1.1

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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Chapter 1 Start

Kinetix 5700 Servo Drives

Series Change

Single-axis and dual-axis inverters, catalog numbers 2198-xxxx-ERS3

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

« The drive-based (Monitored SS1 and Timed SS1) stopping functions and
controller-based monitoring functions apply to the 2198-xxxx-ERS4

drives

+ Thedrive-based Timed SS1 stopping function and STO with configurable
delay applies to the 2198-xxxx-ERS3 (series B) drives

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

Table 2 - Integrated Functional Safety Support

Integrated Safety Over the
EtherNet/IP™ Network

Safety Function

Dual-axis Inverters
Cat. No.

Single-axis Inverters
Cat. No.

Minimum Controller
Required

Drive-based stopping functions

Timed Safe Stop 1(SS1)

2198-Dxxx-ERS3 (series B)
2198-Dxxx-ERS4

2198-Sxxx-ERS3 (series B)
2198-Sxxx-ERS4

Monitored Safe Stop 1(SS1)

Controller-based stopping functions

« Monitored Safe Stop 1 (S51)
- Safe Stop 2 (5S2)

Controller-based monitoring functions

- Safe Operational Stop (S0S)
- Safely Limited Speed (SLS)

« Safety Limited Position (SLP)
- Safe Direction (SDI)

Safety feedback function

Safety Feedback Interface (SFX)

2198-Dxxx-ERS4

2198-Sxxx-ERS4

Integrated STO mode

Safe Torque-off (STO)

2198-Dxxx-ERS4

2198-Sxxx-ERS4

+ GuardLogix® 5580
« CompactLogix™ 5380

2198-Dxxx-ERS3

2198-Sxxx-ERS3

« (ontrolLogix® 5570
+ CompactLogix 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 range of
Power Sunol 2198-Pxxx 10.5...69.2 A. Systems typically consist of one module, however, up to three modules in parallel is possible. Parallel
pRly modules increase available power for Bulletin 2198 single-axis and dual-axis inverters.
Kinetix 5700 Regenerative bus supply with 400V-class (three-phase) AC input provides continuous output power and current to
Regenerative Bus 2198-RPxxx Bulletin 2198 single-axis and dual-axis inverters for applications with requirements in the range of 24...140 kW and

Supply

35...207 A, output current.

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.
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Table 3 - Kinetix 5700 Drive System Overview (Continued)

Drive System
Component

Cat. No.

Description

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) 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 104 A current and up to 208 A.

Kinetix 5700 DC-bus
Conditioner Module

2198-DCBUSCOND-RP312

Decreases the voltage stress on insulation components in an inverter system and used to extend the DC-bus
voltage to 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

8720MC-RPSxxx

Sinusoidal PWM converter that can control the increase of DC-bus voltage and perform continuous power

Power Supply generation for one or more servo drives in multi-axis DC common-bus configurations.
%}gg:g&’\fz#vncn\lm 24V input wiring connectors, T-connectors, and bus-bars for most Kinetix 5700 drive modules that use the 24V
2198-BARCON-xxDCACI00 shared-bus connection system (optional).

Shared-bus 2198T-W25K-P-IN 24V input wiring connector, T-connector, and bus-bar for the iTRAK motor module and other select Kinetix 5700

Connector Kits

2198T-W25K-P-T

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-CSxM1DE motor
cables. Must be purchased separately when used with 2090-CSxM1DG motor cables.

Universal Feedback

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, Kinetix HPK rotary motors,

Connector Kit Kinetix MPAS, MPMA, MPAR, MPAI linear actuators, Kinetix LDAT linear thrusters, and Kinetix LDC linear motors.
Hiperface to DSL 2198-H2DCK " " ; . :
Converter Kit (series B or later) Provides Hiperface-to-DSL feedback conversion for use with compatible motors and actuators.
Kinetix 5700 System 2198-K5700-MOUNTKIT Use to position the drive modules and identify drill-holes for mounting your Kinetix 5700 servo drive system.
Mounting Toolkit
g:gﬁ;xssp?coeff(?tle 2198-K5700-CLAMPSPACER Replacement cable clamp spacers for 2198-Dxxx-ERSx dual-axis inverters.
Encoder Output The Allen-Bradley® encoder output module is a DIN-rail mounted EtherNet/IP network-based standalone module
Module p 2198-ABOE 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 CompactLogix 5480
Bulletin 5069 controllers and Integrated Safety in Compact GuardLogix 5370 and Compact GuardLogix 5380 controllers. Linear,
Logix 5000™ device-level ring (DLR), and star topology is supported.

Controller Platform

1756-EN2T module
1756-EN2TR module
1756-EN3TR module

EtherNet/IP network communication modules for use with ControlLogix 5570, ControlLogix 5580, GuardLogix 5570,
and GuardLogix 5580 controllers. Linear, device-level ring (DLR), and star topology is supported.

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 motors.

Kinetix MMA motors

Compatible motors include 400V-class Kinetix MMA asynchronous main motors.
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Table 3 - Kinetix 5700 Drive System Overview (Continued)

Drive System
Component

Cat. No.

Description

Linear Actuators

Kinetix MPAS, VPAR, MPAR,
and MPAI actuators

Compatible actuators include 400V-class Kinetix MPAS/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 (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, 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 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 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 reactors can significantly

Line Reactors 1521-3Roxx 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 the CED
AC Contactor 100-Dxxxxx connector to make sure that three-phase power is removed under various fault conditions to protect the power
100-Exxxxx 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 Resistors

2138-R014, 2198-R031,
2198-R127, 2198-R004

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

External Active Shunts

N/A

External active shunts from Rockwell Automation Encompass™ partner, Powerohm Resistors, Inc., are available for
connecting to Bulletin 2198 DC-bus power supplies and regenerative bus supplies. See External Active-shunt
Connections on page 173 for catalog numbers.
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DC-bus Power Supply Input
Power Configurations

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 IOD
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
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Kinetix 5700 Servo
Drive System (top view)

Shared DC-bus Power

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

3 i i A | Bulletin 2198 shared-bus connection

system for DC-bus

|| and 24V DC control power.

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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Kinetix 5700 Extended Servo Drives

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 1 and 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 56 for more
information on the when accessory modules are required.

Figure 3 - Extended DC-bus Installation
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Module  Module |
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DC-bus Extension
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; Kinetix 5700 Servo Drives -[H
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2198-DBR200-F | |_1'32]_R3R80_B
AC Line Filter Circuit ine Reactors
(required for CE) Pretection (required components)
1
1
T
[T
1
11|
[T
1
Bonded Cabinet o

Ground Bus

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.

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 IOD
connectors. The contactor-enable relay protects the DC-bus power supply in
the event of shutdown fault conditions.

Figure &4 - Typical iTRAK Power Supply Installation

Bulletin 2198 ]
Shunt Module
(optional component)

. Kinetix 5700 iTRAK System
[ (top view)
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1606-XLxxx e (24V shared-bus connection system
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(customer-supplied) O] L) ]
ul
| — DC-bus iTRAK iTRAK
Power Supply Power Supply Power Supply
AC Input P >—|-U
rpETONET - - - Shared-bus connection system for
.. = |@ | = |a& | DC-busand 24V DC control power.
Kinetix 5700 iTRAK System ==t —==E st == as
(front view)
L)
0ooo 0000 0ooO
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i Digital Inputs
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Device
Circuit
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C
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l l l (N )
=l S
= i Wk ‘ =t
2198T-CHBFLS8
Motor Power iTRAK Motor Modules
Cables

Bonded Cabinet i:g—
o Gemur?d Igjs iTRAK Motor Modules

(1) 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 The 2198-RPxxx regenerative bus supply (24...140 kW) provides full-line

Input Power conﬁgurations 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 IOD
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 56 for more information on accessory module requirements.

Figure 5 - Typical Shared DC-bus Installation (mounted left to right)
i @ Kinetix 5700 Servo Drive System

Active Shunt (optional cnmponentil = 2 (top view)
See External Active-shunt Connection =
on page 173 for more information1 |
Shared DC-bus Power

Shared 24V Control Power

1606-X Loy [EE m B (24V shared-bus connection system is optional)
24V DC Control, Digital Inputs, and @« 4
Motor Brake Power (customer-supplied) [ ‘ Y WY O
g Single-axis
AC Input Power T Regenerative Bus Supply M inverter Dual-axis Inverters
g o — = - Shared-bus connection system for DC-bus and
Kinetix 5700 Servo Drive System {—m . A e T el ) 24V DC control power.
(front ViEW) B (| i S i E =3 E=H
| ==

0000 0000 0000 o .
Converter Digital Inputs _| ] | | Inverter Digital Inputs

~ ]|

Magnetic Contactor (M1) Control String 3

324..508V AC
Three-phase Input Power

Iy

DC-bus Conditioner
Module

Line Disconnect

Device ¢
Circuit
Protection )
Magnetic (M1) 2198-DBRxx-F
Contactor

AC Line Fil o Bonded Cabi
(requilrgz ftIJ:%rE) G?gur:}d BSSIHEI
=

(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.

o]
Fad
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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.

« 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 56 for more information on accessory module requirements.

Figure 6 - Typical Shared DC-bus Installation (mounted right to left)

I o © @ @ ° U Kinetix 5700 Servo Drive

\@/ b System (top view)
@ -
i

Shared DC-bus Power

[l B = Shared 24V Control Power _ 24V DC Control Power
] 2 M { Connector Plug
| ' i
D L:s
3 33 3 = N O |
pual-axis Inverters" Single-axis Inverter || Regenerative Bus Supply 0 |
T N 3 E— i |
A i i 1 | - il
] ] —J

[s/s als]

=== {§ Magnetic Contactor (M1)

DC-bus Conditioner C St
Module ontrol String
o 324...506V AC
L s g ° ° Three-phase
o oa e . Input Power
= 21m’ (4 AWG-250 kemil) | D 2im (4 AWG-250 ki) \’A\
Kinetix 5700 S Drive Syst 15-20Nm (132-177 Ion) ° ° sotapmn | | |©) I I I
inetix ervo (r;‘r':ntyvsiel;"; O R [° 0 ol ) Line Disconnect
= = iz n e f [ Device
Bonded Cabinet 2198-DBRxx-F Circuit
Ground Bus AC Line Filter D D D P"Ct“' .
B321-3Rxx-x (required for CE) rotection
Line Reactor . . . - _J
(recommended) H EHHH rroptcr HHHH i 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.
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Kinetix 5700 Servo Drive Systems

324..506V AC
Three-phase
Input Power

Line Disconnect I I I

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

Figure 7 - Input Power to Multiple Kinetix 5700 Drive Systems

DC-bus
Dual-axis . Dual-axis Power  Dual-axis
Regenerative Bus Supply  Inverter Regenerative Bus Supply  Inverter Supply  Inverter
°l °l G
(front view) . [ . |||= .
0ooo 0000 .. 0ooo 0000 . oooo [s/u]u/u] ..
E Additional E Additional Additional
i Inverters ! Inverters Inverters
Magnetic Contactor (M1) 3= £ FLELEEL| 1 control 3= e
Control String || }@J@[ : String b
LL] gL
B =K~ :H “H
= (o) ] O
T S
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Circuit Line React
Device Protection Ine keactors
iU — ™| 2198-DBRxx-F
Circuit T AC Line Fiter
Protection —1 || (required for CE
1 7198-DBRxc-F
1 AC Line Filter
1 (required for CE))
3 o 2198-DBRax-F
—1 of |1 AC Line Filter
— (required for CE|
Magnetic (M1)
Contactors
Bonded Cabinet [55o
Ground Bus
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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

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..508V AC
Three-phase Input Power

I I I Line Disconnect

o [}

Device
To o— ¥
Circuit
Protection
Magnetic (M1) 2198-DBRxx-F Bulletin 1321
Contactor AC Line Filter Line Reactor
(required for CE) (recommended)

bus at the end of cluster 1 and 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 56 for more information on accessory module requirements.

Figure 8 - Extended DC-bus Installation
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8720MC-RPS Power Supply In this example, three-phase AC input power is fed to the Bulletin 8720MC

Input Power conﬁguration regenerative power supply. The 8720MC-RPS DC-bus voltage supplies the
Kinetix 5700 DC-bus via the capacitor module.

« 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.

« Ifthe 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 56 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
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(1) This M1 contactor is controlled by the 8720MC regenerative power supply.
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Motor and Auxiliary
Feedback Configurations

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 119.

Figure 10 - Feedback Configuration Example

15-pin Universal Feedback
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Typical Communication

Configurations

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-TDo03, for more information on ControlLogix 1756-EN2T,
1756-EN2TR, and 1756-EN3TR communication modules.

e 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
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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-APoos.

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
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Ethernet (shielded) Cable r ‘ : ‘ @

2198-ABOE
Encoder Output Module

Line Scan
Cameras

842E-CM Integrated 4%
Motion Encoder \(e —_—

/Y

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
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EtherNet/IP Adapter

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-PPoo1.
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Functional Safety
Configurations

Kinetix 5700 servo drives are capable of safe torque-off (STO) and safe stop 1
(SS1) drive-based safety functions via hardwired connections or integrated
over the EtherNet/IP network. In addition, safely limited speed (SLS) and
other controller-based safety instructions are also possible. These examples
illustrate the functional safety configuration options.

These example configurations use the 2198-Pxxx DC-bus power supply.

O 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
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(ControlLogix 5570 controller is shown)

Module Definition
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=
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32

ControlLogix 5570 Controllers or
GuardLogix 5570 Safety Controllers
ControlLogix 5580 Controllers or
GuardLogix 5580 Safety Controllers
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CompactLogix 5380 Controllers or
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Studio 5000 Logix Designer
Application

Module Definition
Configured with
Motion and Safety
Connection

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.

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 16.

Figure 15 - Motion and Safety Configuration (single controller)
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GuardLogix 5570 Controller, Kinetix 5700 Servo Drive System
e GuardLogix 5580 Safety Controller (top view)
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Safety AC Input Power De = I :::Mi “F ;::u f :,::n =
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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 16.

Figure 16 - Motion and Safety Configuration (multi-controller)

Any Logix 5000 Controller
(ControlLogix 5570 controller is shown)
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Module Definition
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Motion Only
Connection

b
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Kinetix 5700 Servo Drive System
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B 1734-AENTR
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93 oy O

1606-XLxxx

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

Kinetix 5700 Servo Drive System
(front view)

AC Input Power .

oooo

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

Safety Program

Module Definition

Configured with
Safety Only
Connection

Digital Inputs to Sensors and Control String

© o000 | [oooo
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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 Suppart
table on page 16.

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

Figure 17 - Safe Motion-monitoring Configuration

O 0000 ﬁ”’f“'
Compact GuardLogix 5380 or | | ® mer == : u@
GuardLogix 5580 Safety Controller | | ———|p o] 1785-BMS
(GuardLogix 5580 Safety Controller is shown) — @om gtrgttlﬁ 5700
—_— witc
e D[ij :
i @
1585J-M8CBIM-x Studio SEUUHIEZL%;;(nDesmner
Ethernet (shielded) Cable PP
. S 1734-AENTR
Safety Control  SS1_Control_SA1 o1 POINT Buard I/0 —
Restart Type AUTOWMATIC EtherNet/IP Adapter E ==
Cold Start Type AUTOMATIC RR L - e
Stop Monitor Delay 50 Kinetix 5700 Servo Drive System =g =g
FP with Integrated Safety Functions
s Safety ]
Stop Delay 500 Device |
Standstill Speed 0.05 : et
e e il DSL feedback connector kit with primary ||, i
Decel Speed Tolerance 50 feedback from the motor is hidden behind the [E
universal feedback connector kit with
Feedback SFX SFX_Control_SAt1 secondary feedback from the external encoder.
Reguest 551_Request SA1 o [=[=]
04 LR
Reset SS1_Reset SA1 Tk
Bk :
551 Active SDA1:S0.SS1Activel
551 Fault SDA1:S0O.SS1Faultt
Fault Type O o
Diagnostic Code O« Position feedback is sent
separately to the drive for

Controller-based Instruction Example Secondary Feedback safety and for motion control.
Bulletin 842HR SIN/COS Encoder for
Dual Feedback Monitoring
Applications

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
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Catalog Number 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 .
Hodulss ¢ Cat. No. CurrenttoBus | Width 2207 Input 480V Input Continuous Peak
Apc rms mm kW kW A 0-pk A 0-pk

2198-P031 10.5 35 i

DC-bus Power Supply | 2198-P070 255 % 85 7

(195...5281 AC ms, 2198-P141 469 155 3 ) -

three-phase input - - .

ree-phase nput pOWer) | e oot 69.2 8 230 16

R iive () 2198-RP088 35.3 165 - 24

Power Supply 2198-RP200 100.0 275 - 67

(324...506V AC rms, 7198-RP263 1764 0 - 19

three-phase input power) 7198-RP312 2070 - 10
2198-S086-ERS3 2198-S086-ERS4 85 149 297 60.8 121.6
2198-S130-ERS3 2198-S130-ERS4 22.5 449 9.9 183.8

Single-axis Inverters 2198-S160-ERS3 2198-S160-ERS4 100 30.1 60.1 120.2 226.2
2198-S263-ERS3 2198-S263-ERS4 9220 450 90 212.1 N9
2198-S312-ERS3 2198-S312-ERS4 56.0 12 215 4412
2198-D006-ERS3 2198-D006-ERS4 09 17 3.5 8.8
2198-D012-ERS3 2198-D012-ERS4 55 17 3.4 70 176

Dual-axis Inverters 2198-D020-ERS3 2198-D020-ERS4 2.8 55 1.3 28.2
2198-D032-ERS3 2198-D032-ERS4 45 8.9 18.3 459
2198-D057-ERS3 2198-D057-ERS4 85 8.0 15.9 325 81.3

iTRAK Power Supply 2198T-W25K-ER 100 - - 2X12.5 2X12.5

(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 40.

Table 5 - Accessory Module Catalog Numbers

Module
Accessory Modules Cat. No. Width System Current 2 Rated Voltage Capacitance
mm
Capacitor Module 2198-CAPMOD-2240 2240 pF
Extension Module 2198-CAPMOD-DCBUS-I0 55 104 A 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.

36
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Table 6 - Shared-bus Connector Kit Catalog Numbers

Shared-bus Connector Kits
Cat. No.

Drive Module
Cat. No.

Application Description

2198-TCON-24VDCIN3G (2

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

2198-CAPMOD-2240

2198-RP088, 2198-RP200, 2198-DCBUSCOND-RP312 {24V DC input power to control bus |24V DC input wiring connector

2198T-W25K-P-IN 112}

2198T-W25K-ER, 2198-RP263, 2198-RP312,
2198-5263-ERSx, 2198-S312-ERSx

2198-H040-P-T

2198-D006-ERSx, 2198-D012-ERSx

2198-D020-ERSx, 2198-D032-ERSx Control power sharing Control power T-connector with bus bars, 55 mm

2198-CAPMOD-2240, 2198-DCBUSCOND-RP312

2198-HO70-P-T 2198-D057-ERSx, 2198-S086-ERSx, 2198-S130-ERSx | Control power sharing Control power T-connector with bus bars, 85 mm
2198-S160-P-T 2198-S160-ERSx . .

08T WISk PT 98T WISK-ER Control power sharing Control power T-connector with bus bars, 100 mm
2198-S312-P-T 2198-S263-ERSx, 2198-S312-ERSx Control power sharing Control power T-connector with bus bars, 220 mm

(1) The input wiring connector can be inserted into any drive module (mid-stream in the drive system) to begin a new 24V control bus when the maximum current value is reached. However, the
input connector must always extend the 24V DC-bus from left to right. The 2198T-W25K-P-IN male plug is physically larger than the male plug on 2198-TCON-24VDCIN36.
(2) For drive module amp ratings and connector wire size information, see Cantral Power on page 110, and CP Connector Plug Wiring Specifications table on page 138, respectively.

Agency Compliance

If this product is installed within the European Union and has the CE mark,

the following regulations apply.

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

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

renders the filter ineffective and can cause damage to the filter. For
grounding examples, refer to Grounded Power Configurations on _page 121.

For more information on electrical noise reduction, refer to the System Design
for Control of Electrical Noise Reference Manual, publication GMC-RMoo1.

To meet CE 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 132.
When using the 2198-Po70 DC-bus power supply above 45 °C (113 °F) with

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

When usinﬁ 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 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.
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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-Po31 DC-bus power supplies when paired with
2198-DBuxx-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 319 for input power wiring and drive/motor
interconnect diagrams.
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This chapter describes system installation guidelines used in preparation for
mounting your Kinetix® 5700 drive system components.

Topic Page
System Design Guidelines 39
Accessory Module Selection 56
Electrical Noise Reduction 64

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

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

For on-line product selection and system configuration tools, including
AutoCAD (DXF) drawings of the product, refer to
https://www.rockwellautomation.com/global/support/selection.page.

System Mounting Requirements

« To comply with UL and CE 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 IPs4 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 [P20 (EN 60529).

« Size the system enclosure so as not to exceed the maximum ambient
temperature rating. Consider heat dissipation specifications for all
system components.
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« 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 132.

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

DC-bus Voltage Regulation

The 2198-Pxxx DC-bus power supply does not regulate 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 regulation 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.

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 regulation
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.
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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) * V2 +1.05

Boost voltage is the difference between the rectified AC voltage and the
BusVoltageSetPoint.

Boost Voltage = Bus Voltage Set Point (Vpc) — ACInput Voltage (Vpy) » 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 requlates at approximately
683V DC.

Refer to Configure Regenerative Bus Supply Axis Properties on page 216 for

more information.

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021 [



Chapter 2 Plan the Kinetix 5700 Drive System Installation

AC Line Filter Selection

An AC line filter is required to meet CE 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 121.

Table 7 - AC Line Filter Selection

DC-bus Power Supply AC Line Filter V(23 Regenerative Bus Supply AC Line Fitter" (2) (4)
Cat. No. Cat. No. Cat. No. Cat. No.

« 2198-DBR20-F or
2198-P031 . 7198-DB20-F 2198-RP088 2198-DBR40-F

«  2198-DBR40-F or
2198-P070 . 7198-DB4)-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 ft).
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 119 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.
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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 121 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-TDoo3.

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

supply.

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.

- In drive 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.
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« 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.

- In this 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
dmc /\/_3

mput rating

EXAMPLE: Transformer Impedance (in chms)

V
lincline o 9 Impedance

Z
xfml ﬁ

xfmr rated

Or

(V. )?
_ % ¢ % Impedance

xfmr
% impedance is the nameplate impedance of the transformer.
EXAMPLE: Transformer Impedance (in chms)

A%
lincline ¢ 9 Impedance

Z
xfml /\/3

% impedance is the nameplate impedance of the transformer.

xfnn rated
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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 Vineiin 480V 102.6 Oh
.= = = . ms
e Jé ° Iinput»ratlng «/3 °27
(Vlinc»linc )2 4802

= e ¢ % Impedance =

¢ 0.05 = 0.2304 Ohms

xfmr
>

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

the formula.

Z 0.2304

fmr — = = 9
026 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 ] Recommended
2198-P208 2 1321-3R80-B Required
3 Required
2198-RP088 1 1321-3R35-A Recommended
. 2198-RP200 1 1321-3R100-A Recommended
Regenerative Bus Supply 2198-RP263 1 1321-3R160-8 Recommended
2198-RP312 1 1321-3R200-A Recommended

See Power Wiring Examples on page 321 for AC input-power interconnect
diagrams. For Bulletin 1321 line reactor specifications, see the 1321 Power
Conditioning Products Technical Data, publication 1321-TDoo1.

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.
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Table 9 - DC-bus Power Supply UL/CSA Circuit-protection Specifications

Circuit Breaker/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 321, 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 (2
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 1406-6G6C3-C50
LPJ-70SP (70A) N/A N/A 1406-66C3-C90
LPJ-100SP (100A) N/A N/A 1406-G6C3-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/

2TNV).

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) - 1406-G6C3-C60

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

2198-RP263 LPJ-200SP (200A) AJT200 (200A) - 140G-K6F3-D30

2198-RP312 LPJ-250SP (2504) AJT250 (250A) - 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 40.

(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 1406-6G6C3-C90
2198-P208 10 N/A N/A 140MG-HBE-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 (U] DIN g6 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 1406-6G6C3-C60
2198-RP200 125 - - 140MG-J8E-D15 1406-J6F3-D15
2198-RP263 52 806VACTmS - ong ; ; : 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 40.

Refer to the Kinetix 5700, 5500, 5300, and 5100 Servo Drives Specifications
Technical Data, publication KNX-TDoo3, 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 378 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 4 mm?* (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 379.
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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.

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

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 336 for wiring examples.

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-E190KJTI 700-HN153 (socket)
2198-P208 (3 in parallel) 100-E305KJT1

(1) Auxiliary contact configuration 10 indicates there is 1N.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-EN6KJTI N/A

2198-RP263 100-E205KJ1

2198-RP312 100-E265KJT1

(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.
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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-Raxx
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

e (1)

DC-bus Power sllpply Internal Shunt Specifications External Shunt 'g:tdurllzcompatlhlllty
Cat. No. "

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.

Catalog numbers 2198-R014, 2198-R031, and 2198-R127 are composed of resistor
coils that are housed inside an enclosure. Catalog number 2198-Ro04 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 172 and
illustrated with interconnect diagrams in Passive Shunt Wiring Examples on

page 337.
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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 439 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
regulation 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.

bus group, not just the inverter connected to the motor.

c ATTENTION: DC-bus failure can cause damage to all drive modules in the

Active shunts are available from the Rockwell Automation Encompass™
partner Powerohm Resistors, Inc. See http://www.powerohm.com 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.

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

Powerohm Continuous |Resistance |Resistance |Continuous |Peak
Kinetix 5700 Power Supply Resistors L"opn':t Voltage, ;L';“v::?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-buss 750V DC 2.06 52.7 - 2.75 14.2
when DC-bus regulation is not enabled. PKBO50 power supply 700 105 _ 9.30 Tk
PKB005-800 Zgg’& CATC 1.50 108 - 1.88 14
2198-RPxxx regenerative bus supply - B
when DC-bus regulation is enabled. PKBO10-800 800V DC 2.06 521 2.58 15.2
PKB050-800 700 105 - 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 173 and
illustrated with interconnect diagrams in Active Shunt Wiring Examples on page 338.

50 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021


http://www.powerohm.com

Chapter 2 Plan the Kinetix 5700 Drive System Installation

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

Powerohm Continuous |Resistance |Resistance |Continuous |Peak
Kinetix 5700 Power Supply Resistors Lnopmm Voltage, ;ﬂ;nv-ol::‘a e |Power (internal)  |(minimum) |Current Current

Cat. No. " 9 |kw 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 1o 300
2198-RPxxx regenerative bus supply | PWB035-800 800V DC 26.25 - 8.0 35 100
when DC-bus regulation is enabled. | PWB110-800 825 - 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 173
and illustrated with interconnect diagrams in Active Shunt Wiring Examples on page 338.

A

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 173, 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
1.8T-1.1

_ 4080
T-11

Where T is temperature difference between inside air
and outside ambient (°C), 0 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), 0 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) /44

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 Q=416.

_0.38(416)

=2.99m?

1.8(30)-1.1

In this example, the enclosure must have an exterior surface of at least 2.99 m*.
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 11.8 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*
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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 32 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 3k 58 82 106 130
2198-D020-ERSx 52 84 116 148 180
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 3k 42 51 62
2198-CAPMOD-DCBUS-I0 11 14 16 2.1 25
DC-bus Conditioner Module Cat. No.
2198-DCBUSCOND-RP312 14 21 3.2 47 6.7
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Clearance where cover and
DC-bus cabling attaches.

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 above and/
or 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 (11.81 in.).

Figure 19 - Minimum Clearance Requirements

Kinetix 5700 Accessory Module
(2198-CAPMOD-2240 module is shown)

Clearance above module
for airflow and installation

Clearance above for wiring to DC-bus (see Table19 on page 52 for values).

/ studs and lug cover installation. '

Clearance left of the j Clearance right of the
module is not required. i . module is not required.
[H
Kinetix 5700 Drive Module

o (DC-bus power supply is shown)

Refer to the Kinetix 5700, 5500, 5300, and -
5100 Servo Drives Specifications Technical

Data, publication KNX-TD0Q3, for :

Kinetix 5700 drive module dimensions. l

Clearance below module
for airflow and installation
(see Table 19 on page 52 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 54 for clearance specifications.
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Table 20 - Kinetix 5700 Drive Module Clearance Specifications

. Clearance Above, Clearance Below, ("
Kinetix 5700 Drive Modules ggltvt;ll;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)

. 7198-RP200 “00157) 150 (5.91)

Regenerative bus supply

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 2198-S160-ERSx

2198-S263-ERSx

2198-S312-ERSx 80(3.15) 200(7.87)

2198-D00B-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-10 | 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) 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. ple &

Wire Connection 1
Terminals

JELTEL]

L
ﬁz feE

Wire Connection
Terminals

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

Group of power supply and/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.

Cluster

Extended cluster

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/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

« Ifusing the 24V DC shared-bus connection system to distribute control
input power to a cluster of drive modules, current from the 24V power
supply must not exceed 40 A

« 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 373 for more information and sizing examples. See
Appendix D on page 383 for more information on cable lengths.
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Accessory Module Selection 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 330.

Table 22 - Introduction to Kinetix 5700 Accessory Modules

Accessory Module
Cat. No.

Accessory Module

Description

2198-CAPMOD-2240

Capacitor Module

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

2198-CAPMOD-DCBUS-10

Extension Module

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

2198-DCBUSCOND-RP312

DC-bus Conditioner Module

Decreases the voltage stress on insulation components in an inverter system with long cable lengths and used
to extend the DC-bus voltage to 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.

56

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

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

DCBUSD ﬂ'ﬂ =1 [I DCBUSD ,_‘lll ,_‘li:l
LI L1 L]

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

2198-Pxxx
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This example includes:
« 1Bus group
« 1Drive cluster

Figure 22 - DC-bus Power Supply Example/Multiple Capacitor Modules

DC-Bus Single-axis | Dual-axis Capacitor Capacitor
Power Supply | Inverters Inverters Module Module
DC Bus D ﬂ'ﬂ ,_‘ ,_‘ ,_‘ D
LI L]
g 2
slalz|s 2 2
£15|88| & =
2 |5|8|5|8| 3 S
£ |2|z2|g(z| & Z
~ SN~ R|S ~ ~
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-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.

Figure 23 - Multiple DC-bus Power Supply Example/Extended Cluster (208 A, max)

DC-Bus DC-Bus DC-Bus Single-axis | Dual-axis Capacitor Extension Extension Capacitor | Single-axis | Dual-axis
Power Supply | Power Supply | Power Supply [ Inverters | Inverters Module Module Module Module Inverters | Inverters
DC Bus D 1 S EI DC Bus D I T N D
I L | L LI & L
This example includes: = ==
v v
. 1Bu§ group § g g %

« 2 Drive clusters o | | o | ~N a a N U O O
A i i w (=) ) o a A A oA ()
= oc oc o o =) =} o [== o o (==
8 s 2 ol o el e = = = = S8 |5
S S S s|g|5|8 = = = = S5 8|8
= 5 & S| 18|2 9 S S < S22
& & & R || & & X K K R | X[ K
~ ~ ~ ~ | NSRS ~ ~ ~ ~ N | NS

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 373 for more system sizing information.
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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 [I
| H
o~
&~
— o
2 o
L [am)
=
S > > > =
= 2 2|8 S
g o ui | el a)
= . x >
X 3 s 3 = @
£z S |22 s
% = X X § K
N2 ~ ~ ~ ~

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

m_L( : )MotorArray

DC-bus conditioner is required on this

single cluster only because cable
length exceeds 400 m (1312 ft).

This example includes:

« 1Bus group
« 1Drive clusters

Figure 25 - Regenerative Bus Supply Example/Extended Cluster

Regenerative | Single-axis | Dual-axis Capacitor | DC-bus Conditioner

Bus Supply Inverters Inverters Module Module

0C Bus D o | = = D
L L L

(power supply cluster)

2198-RPxxx
Cluster #1

2198-Sxxx-ERSx

2198-CAPMOD-2240

2198-Dxxx-ERSx
2198-Dxxx-ERSx

2198-DCBUSCOND-RP312

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

( )MotorArray
DC-bus conditioner requirements:

« Required on Cluster #1 because cable length exceeds 400 m (1312 ft)

« Required on Cluster #2 because it's an extended cluster

Motor Array @
This example includes:

« 1Bus group

« 2 Drive clusters
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254 = %% |%
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E=4
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Figure 26 - Regenerative Bus Supply Example/Extended Cluster/104 A System

Regenerative | Dual-axis Capacitor DC-bus Conditioner |  Capacitor Single-axis
Bus Supply Inverters Module Module Module Inverters
ncausD ﬂ'l_l D DC Bus D o [|
LI LI
= B
= o (=)
g S %< N
s |2|8] g =2 s |zlz|z
25 |2|%| 2 2t | E IR
E5s |2 |9 S Se3 S |3 |3
222 |8|18| E £2% g [g|g|g
NEo ~ |~ ~ N&S ~ ~ |~ ~
T T [ [
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) « 1Bus group
« Required on Cluster #2 because it's an extended cluster 2 Drive clusters
Extension module not required because the power supply cluster <104 A
Figure 27 - Regenerative Bus Supply Example/Extended Cluster/208 A System
Regenerative |  Capacitor Extension DC-bus Conditioner |  Capacitor Single-axis
Bus Supply Module Module Module Module Inverters
DC Bus D H [I DC Bus I:‘:F e [I
L LI
This example includes: o
« 1Bus group — g o
« 2 Drive clusters Z % g & _ %
= o~ =
: 2 3 =% s |zl2lz
g8 z z 22 z L5 %
g2t | S 3 2EE S 3|38
£2¢ 2 s L2 g |28 |g
NEZ2C ~ ~ N2LS ~ ~ ~ ~
DC-bus conditioner requirements: | |
« Not required on Cluster #1 because cable length <400 m (1312 ft) 90 m (295 ft) x 3 axes = 270 m (886 ft)
« Required on Cluster #2 because it's an extended cluster Motor Arra | |
Extension module required on Cluster #1because the power supply cluster 2104 A, but <208 A. y M
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
I | |
DC Bus D H D e [)C BusD I I [I e DC Bus D I | [I
T [y - L]
=] s o
— A =) el A o~
= = ) == o > £
s | § | 8| |Bs . g | B = g
3 a Y 82 S || & 2 = 2 | 3|3
= o <) == vl & | &5 =] =] =i S &2 | &
5 8 = = SRR 2 ol R = = 25 = &
Xan = = T8 S g1 8 < = 2T R = 5|5
£ o5 9 S S25 2 S| S 9 9 S8 1 S S| A
£33 & S 252 & 18| 8 R 28 R |28
NE2o ~ ~ N2o ~ ~N |~ ~ ~ NS ~ Q| =
[ 1
. . 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:
« Not required on Cluster #1because cable length <400 m (1312 ft) Motor Array |

« 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 currentrating (208 A, in this example).
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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

OC Bus Dlﬂ - [| — [| b DCBus D I ——— [|
= - - T

m

2198-CAPMOD-2240
(extended cluster)
2198-DCBUSCOND-RP312
2198-CAPMOD-D(CBUS-10
(power supply cluster)
Cluster #2
2198-CAPMOD-2240
2198-CAPMOD-2240

Cluster #1
2198-RPxxx

2198-DCBUSCOND-RP312

(extended cluster)

2198-Sxxx-ERSx
Cluster #3

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

(oo —
o —

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

Motor Array MotorArray( )

This example includes:
« 1Busgroup
« 3 Drive clusters

L

DC-bus conditioner requirements:

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

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

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

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.

Figure 30 - Regenerative Bus Supply Example/Impedance-grounded Input Power

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

| DC-bus conditioner requirements for impedance-grounded systems:

Impl?\di?C;oEv?rund DC Bus D —+HH [I « Required on single cluster system
P [y - « Required on each cluster of multi-cluster systems

Three-phase I
Input Voltage %

2198-DCBUSCOND-RP312

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

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

[ERO

IMPORTANT  The regenerative bus supply is not compatible with the iTRAK power
supply.
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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 s o l_llﬂ
« 1Drive cluster N I I I

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

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

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.

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 DC Bus D — ,_‘lf_‘ ,_‘l[l

« 1Drive cluster N I I |

8720MC-RPS190
2198-DCBUSCOND-RP312
2198-CAPMOD-2240
2198-Sxxx-ERSx
2198-Sxxx-ERSx
2198-Dixx-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
converter is used? DC-bus Power

Supply

A\ 4

Regenerative Bus
Supply

Is this an impedance
grounded system?

Y
No accessory
modules required.

What is the total motor
cable length?

(131211)

>400m
(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 know include the following:

A 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.
« 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?

<104A Is this an impedance

grounded system?

A 4

Each Cluster:
Capacitor Module

2104 A
up to 208 A, max

<400m
(1312ft)

Each Cluster:
« Capacitor Module
« Extension Module

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

What is the
<104A external DC-bus
current?

Y

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

2104 A

Power Supply Cluster: up to 208 A, max

« Capacitor Module

All Extended Clusters:

« Capacitor Module

« DC-bus Conditioner Module

Power Supply Cluster:
« Capacitor Module
« Extension Module
All Extended Clusters:
« Capacitor Module
« DC-bus Conditioner Module

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021 63



Chapter 2 Plan the Kinetix 5700 Drive System Installation

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-RMooi1.

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.

64 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021


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

Chapter 2

Plan the Kinetix 5700 Drive System Installation

These illustrations show details of recommended bonding practices for

painted panels, enclosures, and mounting brackets.

Figure 35 - Recommended Bonding Practices for Painted Panels

Stud-mounting the Subpanel
to the Enclosure Back Wall

Back Wall of
Enclosure

Subpanel

Star Washer

Welded Stud

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

Use plated panels or scrape paint on
front of panel.

Stud-mounting a Ground Bus
or Chassis to the Subpanel

Subpanel

Mounting Bracket or
Ground Bus

Welded Stud

Flat Washer

Scrape Paint
Flat Washer

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

Star Washer the mounting hole.

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

Ground Bus or
Mounting Bracket

Flat Washer
Nut

Subpanel

Bolt
Tapped Hole

\ Star Washer

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

Flat Washer

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

Star Washer
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HF Bond for Multiple Subpanels

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

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

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

Figure 36 - Multiple Subpanels and Cabinet Recommendations

Wire Braid
25.4mm (1.0in.) by
6.35 mm (0.25in.)
Cabinet ground bus
bonded to the subpanel.
Wire Braid
25.4 mm (1.0 in.) by
Paint removed 6.35mm (0.25 in.)
from cabinet.
Newmet 0 »
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Establish Noise Zones

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

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

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

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

« Theverydirty 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.

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

Dirty Wireway Clean Wireway
1
m B
D '
24V DC Kinetix 5700 Servo Drive System 1
Power Supply 1
Jo - == == e i e ]
Safety Cable —~ - JI %}E e 1
(hardwired drives only) T = we 10 = || 2
1
Circuit® > VD ‘ ] C
Protection 1
o] '
Very Dirty Filter/AC Input (% /8T8 e | -
Connections Segregated ||= & " 1
(not in wireway) ) 1
-
50mm o/ I\ [ |
(1.97in.) 1
D ; 1
AC Line Filter ’ ’ I
(required for CE) (1)
C O RN .
i S § | 1
1
1
Module 1
Status
1
Contactor Enable 1
D D ]
C
Motor Cables 2!
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-RMQO1.

(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 "
D '
24V DC Kinetix 5700 Servo Drive System 1
Power Supply ]
([~ 1 F ——~ == T I F-T1 | ]
u.:..:.qw.:..:.]l .:..:..:.E.J
Safety Cable { m _i = - e = P 1
b (hardwired drives only) = | e fi 3l ]
[J [ 1
Circuito VD ID 1 C
Prutectiug 1
Very Dirty Filter/AC Input (A ) e e -
Connections Segregated || z, izt =l 1
(not in wireway) e 1
‘ [ |
50 mm Allen-Yradiey,
e | (197in) ]
s '
AC Line Filter | fi12 i
(required for CE) #2120 ] )
o & »l| & »)] @ !
= il l I
lf":@ﬁl [t ¥ I
Modul '
odule
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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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 3upp|y Zone Method
Wire/Cable Connector
Cat. No. Very Dirty  |Dirty Clean Ferrite Sleeve | Shielded Cable
L1, L2, L3 (shielded cable) 2198-Pxxx IPD - X - - X
1, L2, L3 (unshielded cable) 2198-RPxxx X - - - -
DC-/DC+ (DC bus) ggggéﬁx DC 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 - . - -
CONV OK- and CONV 0K+ 2198-RPxxx - - -
2198-Pxxx
2470 N98-RPocx |°F - X - -
. T 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
Wire/Cable Connector Zone Method
fre/Lable Very Dirty Dirty Clean Ferrite Sleeve Shielded Cable
DC-/DC+(DC bus) oC 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 CcP - X - -
Safety enable for safe torque-off (hardwired) ST0 - X - -
Registration input 10D - - - 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/Cable Connector
Very Dirty Dirty Clean Ferrite Sleeve Shielded Cable
DC-/DC+ (DC bus) oc Bus-bar only, no wiring connector.
iTRAK DC-bus output A and B IDC - X - - X
24V DC control input power CcpP 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 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 DC CP - X - - -
Module status MS - X - - -
Table 27 - Extension Module
i 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 67 for an example):

«  With grounded WYE power, as shown in Figure 72 on page 121, 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 65.
« Segregate input and output wiring as far apart as possible.

External Passive Shunt Modules

Observe these guidelines when mounting your 2198-Ro14, 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.
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Figure 39 - External Passive Shunt Module Mounted On Top of the Drive System Enclosure

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

[ o) ]
0 150 mm (6.0 in.)
Metal Conduit ; x x x x ) clearance (min) on all four
(where required by local code) A, 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)
- VD Digital Inputs
Circuit ©
Prolx:accuxlion > and Ethernet Cables
o
Very Dirty Filter/AC Input (8
Connections Segregated || z, (
(not in wireway)
Module Status
-
50 mm
55;;2 (1.97in.)
- HIH
AC Line Filter §§§ S No sensitive
(required for CE) =22 equipment within
e 150 mm (6.0 in.).
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-Roo4 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

150 mm (6.0 in.) ]
L 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
Safety Cable No sensitive
(hardwired safety only) equipment W'.thm
D 150 mm (6.0 in.).
Circuit © VD ‘ ooog Digital Inputs and
Protectiono Ethernet Cables
Very Dirty Filter/AC Input (&L C
Connections Seqregated || s
(not in wireway) @‘ @‘
50 mm NS § —
(1.97in.)
AC Line Filter 5t Module Status
(required for CE) |}t !
C RO CRONCRD
‘ | H i
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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Plan the Kinetix 5700 Drive System Installation

Figure 41 - External Active Shunt Module Mounted On Top of the Drive System Enclosure

610 mm (24 in.)

clearance (min) above the
shunt module.

Metal Conduit

External Active Shunt

(where required by local code)

=~ 7

150 mm (6.0 in.)
clearance (min) on all four
sides of the shunt module.

Dirty Wireway L Enclosure _+ Shunt Power Wiring Methods: Clean Wireway
Twisted pair in conduit (Ist choice).
D Twisted pair, two twists per foot (min)(2nd choice). VD
24V DC - .
Kinetix 57 D t
Power Supply \ inetix 5700 Servo Drive System
:
Safety Cable
D (hardwired safety only) D
Circuit © VD
Protection Digital Inputs
and Ethernet Cables

Very Dirty Filter/AC Input (&
Connections Segregated [z,
(not in wireway)

50 mm
(1.971in.)

AC Line Filter
(required for CE)

1]

|

e i

Contactor Enable

Motor Cables

Route motor cables
in shielded cable.

Route registration and communication
signals in shielded cables.

Module Status

No sensitive
equipment within

D 150 mm (6.0 in.).
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14

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 shunt resistor. ¢
76 mm (3.0 in.) VD
clearance (min) below, left, External Active Shunt g
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 - .
Power Supply \ Kinetix 5700 Servo Drive System
(
Safety Cable
(hardwired safety only) VD
Circuit ° > VD
Pmtecm"o : b igital Inputs
E:I and Ethernet Cables
Very Dirty Filter/AC Input (8388
Connections Segregated || s " @_ L= = C
(not in wireway)
50 mm L@
AC Line Filter (7 No sensitive
(required for CE) irélalpme?é \[I]Vl.thl)n
mm (8.0 in.).
=
Module Status
D D C
Motor Cables
Route motor cables Route registration and communication
in shielded cable. signals in shielded cables.

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021



Chapter 2 Plan the Kinetix 5700 Drive System Installation

Notes:

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021 75



Chapter 2 Plan the Kinetix 5700 Drive System Installation

76 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021



Chapter 3

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.

Topic Page
Determine Mounting Order 78
Mount Accessory Modules 81
Zero-stack Tab and Cutout 82
Install Shared-bus Connection Systems 82
Drill-hole Patterns 85
Mount Your Kinetix 5700 Drive Modules 88

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

SHOCK HAZARD: To avoid the hazard of electrical shock, perform all
mounting and wiring of the Kinetix 5700 drive system before applying

power. Once power is applied, connector terminals can have voltage
present even when not in use.

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

2 ATTENTION: Plan the installation of your system so that you can perform all
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Mount the Kinetix 5700 Drive System

Determine Mounting Order

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  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 2198-5160-ERSx 2198-5263-ERSx 2198-S312-ERSx
Continuous Power
Output, nom 29.7kW 449 kW 60.1 kW 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 Qutput,
nom

2x1.7kW

2% 3.4 KkW 2x55 kW 2x8.9 kW

2x15.9 kW

78

Table 30 - iTRAK Power Supply

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

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.

Figure 43 - System Mounting Order Example (single DC-bus power supply)

Highest Power Utilization

2198-S086-ERSx
Single-axis Inverter

Lowest Power Utilization

2198-D006-ERSX
Dual-axis Inverter

2198-D012-ERSx
Dual-axis Inverter

N i
ﬁ ~— T E-TTCE=T1 1 Shared-bus Connection Systems
J =) o . (DC-bus and 24V DC)
2198-P141 ) =3 T = [l =1
DC-bus Power Supply || ] (] ]

0000 0000

]

i

0000 0000
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IMPORTANT  The maximum number of inverter modules depends on the maximum
system capacitance precharge capability of the power supplies and the
total system capacitance. When there are two or three DC-bus power
supplies, they must be catalog number 2198-P208.

Refer to Appendix C on page 373 for more system sizing information.

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 /

Shared-bus Connection Systems

5 =M= . w = 9 b (DC-bus and 24V DC)
(] (] [ (] (||

0000 0000 0Doo 0000 0000 [a]n]s/m]

iR

i

(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 Supply " |
( 0 gl 2 i [ l i Shared-bus Connection System
HESTS PN P [ 2 (DC-bus and 24 DC)
—{||=
[s alslu] 0000 [s[s]a’s]

i

798-DCBUSCOND-RP312 [ [HH (B
[ )
DC-bus Conditioner =

©
N8 - g ° o
w v v o e
— T TR =~
O ||| © ° s || (@)
o O 0 O O O Y
© |
= 10
@nee — T aZl neen i

(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 373 for more system sizing information.

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

80 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021



Chapter 3 Mount the Kinetix 5700 Drive System

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-I10 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 >104 A up to a maximum of 208 A.

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

Figure 46 - Flexible Bus Bar Example

™ o E I DC-b
. I xternal DC-bus
Flexible Bus-bars [ ! 5 0||| =5 Wire Lug Connections
©| [ —
DC-bus Link ; DC-bus Links
Connections
I
2198-CAPMOD-DCBUS-I0
-t Extension Module
2198-xxxx-ERSX ‘
Inverters g 2198-DCBUSCOND-RP312
— DC-bus Conditioner Module

SR/

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 172 for DC-bus wiring requirements.
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Zero-stack Tab and Cutout Engaging the zero-stack tab and cutout from one drive module to another

makes efficient use of panel space, especially for high axis-count installations.

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

Figure 47 - Zero-stack Tab and Cutout Example

Zero-stack Tab

/ and Cutout Engaged

Kinetix 5700 Drive Modules 1
(front view) ﬂ J' U J U
= Gk _£=
Mop® «‘ MOD® |
NET ® NET ©

For Kinetix 5700 system sizing examples, refer to Appendix C on page 373.

Install Shared-bus The shared-bus connection system is used to extend the DC-bus power and
Connection svstems 24V control power 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.

« 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.
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Figure 48 - DC-bus Connector Example

DC-bus Link, 85 mm

hIe = . Align the DC-bus link
0C-bus Link, 100 mm \ DC-bus Link, 55 mm lower pivats with the
(seated) . = latches and push downward
until they latch.

Zero-stack Tab

and Cutout Engaged a— Upper Pivot

Kinetix 5700 Drive System |r

DC-bus power supply is mounted < g |
leftmost followed by drive with = ! ! = ‘ S Q

largest amp rating. \
OC Link Latched !
- FEO8 Dual Axis Inverter, 55 mm
DC-bus Power Supply __| pDBE i
< ;7'“ Single Axis Inverter, 85 mm

g

Single Axis Inverter, 100 mm

pER [EIN
(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?* (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

T-connectors
Zero-stack Tab

and Cutout Engaged

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. Insertinput 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
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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.

e 24V control power bus-bars that bridge across 2198-RPxxx regenerative
\ ¥/ bus supplies are not available.

Figure 50 - Multiple 24V Input Wiring Connector Example

First 24V Input
Wiring Connector

1606-XLxxx
24V DC Control Power
(customer-supplied)

AC Input Power

o—
o—
o=

Dual-axis Inverters Regg

—
—
—1

Kinetix 5700 Servo:Brive

Drill-hole Patterns

| Kinetix 5700 Servo Drive
System (top view)

Shared DC-bus Power

Second 24V Input
Wiring Connector

Inverter
I~

rivel System
frgnt view)

A e

5 |®

GEL it

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.
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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.
2.
3.
4.

The first hole location is zero.

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

Repeat step 2 and step 3 for the remaining holes.

Figure 51 - DC-bus Power Supply Mounting Hole Patterns

275 mm 45.0 mm See Mounting Hole Pattern Calculations
First Mounting Hol
(typical;rljppgrugnlt?gm\;ei 450 mm See Mounting Hole Pattern Calculations
Mounting Hole
(all drive modules) 30.0 mm See Mounting Hole Pattern Calculations
— r— f 6.0 mm Typical
00.0 mm Y n T Y T n X T e ;‘ Bl
Upper Mounting Holes E ® ® 5 ® ® E ® © 5 O] 5 u g
! Module Top, reference
320 mm |
Module Top, reference |
55 mm
Wide Module
C Applies to only
2198-CAPMOD-DCBUS-IN
176 mm 4 o | Extension Module
Lower Mounting Hole I‘
—» l«—060mm
100 mm 100 mm 85 mm 55 mm Typical
Wide Module Wide Module Wide Module Wide Module
Applies to 2198-P031 and 2198-P070 Power Supplies
C ) 2198-D006-ERSx, 2198-D012-ERSX,
2198-D020-ERSx, and 2198-D032-ERSx, Inverters
2198-CAPMOD-2240 Capacitor Module
345 mm 4 o | 2198-DCBUSCOND-RP312 DC-bus Conditioner Module
Lower Mounting Hole
C Applies to 2198-P141, 2198-P208 Power Supplies
2198-S086-ERSx and 2198-S130-ERSx Inverters,
420 mm A 4 s 4 o and 2198-D057-ERSx Inverters
Lower Mounting Hole o —
L Applies to only 2198T-W25K-ER
465 mm ) iTRAK Power Supply

Lower Mounting Hole

il
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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Chapter 3

based on 55 mm spacing, however, only the holes specified for each module are

system configurations that include the 2198-RPxxx regenerative bus supply.
required.

Mounting holes for the Kinetix 5700 regenerative bus supply modules are

Use Figure 52 to calculate the left-to-right hole pattern for Kinetix 5700 drive

Figure 52 - Regenerative Bus Supply Mounting Hole Patterns

0Ly
pnis puno.g 694 //’

W61aH apnpol gG7

08¢
pnig punolq Gye VQJ.J

w613y apnpoy 7gg

(YIpim 8jnpow
ww 691)
fjddng sng
anelauahay
880d4-861¢

(Y¥pim 8npow ww ozz)
Jayianu| sixe-ajbuig
XSY3-¢1£S-861¢
XS43-£9¢S-861¢

(LpIM BINPOW W G/7)
fjddng sng anielauabay

002dy-861¢

(uapim aInpow wWw Qi)
fjddng sng annelauabay
£9¢dy-861¢
C1dy-861¢

30K bununoy

1 ¢ g

Jaddn 00 \AT@ o
ﬁ ozb

) 1 0 o 019 o 0 @ 0
9L ﬁo:% o_.—\% Q o.mmho——u o.mmho:\% 0°SS

0) 8NP SJ01J3 PIOAR 0] S3YIU] 0} PaJIBAUOD JOU pUB SIB18WI||IW Ul painseaw s| buiseds 8|04  INVLYOdMI

‘buipunol

9|0 bununoy

13M07 594

8|0 bununoy
1amo7 Ghe

00°ce
08

§Le

87

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021



Chapter 3 Mount the Kinetix 5700 Drive System

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 guide let you establish the location of each
Kinetix 5700 drive module.

Figure 53 - Mounting Bar

T o _— —_—
| \ Drill-hole Guide Dimensions are in mm (in.)
&

4
M4 thread-forming

fasteners, 1.7 Nem (15 Ibein) - ‘ Mounting Bar

3x 04.50 (0.18) l l / T

10(039) 43.2(1.70) Ref
LX? + +

: A
2x10(0.39) L—I_I—-i 2x 190 (7.48) 4—| : |
400 (15.75

For step-by-step instructions on how to use the system mounting toolkit, see
the Kinetix 5700 System Mounting Toolkit Installation Instructions,
publication 2198-INo12.

Mount Your Kinetix 5700 This procedure assumes that you have prepared your panel and understand

Drive Modules

how to bond your system. For installation instructions regarding other
equipment and accessories, refer to the instructions that came with those
products.

Ahoist, straps, and J-hooks with a lockable clasp capable of supporting the
maximum module weight are recommended for catalog numbers 2198-RP2.00,
2198-RP263, and 2198-RP312. For lifting instructions, see the Kinetix 5700
Regenerative Bus Supply Installation Instructions, publication 2198-INo14.

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 67 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 85.
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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 64.

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

the cabinet panel.

Top Screws
(bottom screws not shown)

Zero-stack Tab
and Cutout Engaged

(DC bus supply and dual-axis
inverter are shown)

\1 Kinetix 5700 Drive System
N
|

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

Zero-stack mounting is required for all configurations. See the Zero-
stack Tab and Cutout Example on page 82.
6. Tighten all mounting fasteners.

Apply 4.0 Nem (35.

4 ]bein) maximum torque to each fastener.
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Notes:
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Chapter ll'

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.

Topic Page
Kinetix 5700 Connector Data 92
Understand Control Signal Specifications 105
Feedback Specifications m
Functional Safety Features 18
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Chapter 4

Connector Data and Feature Descriptions

Kinetix 5700 Connector

Use these illustrations to identify the connectors and indicators for the

Data Kinetix 5700 drive modules.
Figure 54 - DC-bus Power Supply Features and Indicators
ﬂ s
4 —VEJ' W M| -4 =
= B 1 El| ta—
@ 7 ‘
Kinetix5700
7
0000 8 e
3 T =
2 éjl = ];
< = || | ~— 16
2 | Mol 9 2 IS ];
jL» 10 |- 14 (R
1 . ! ===t
[E]| +a—
Shared-bus 24V Input
@ Allen-Bradiey Wiring Connector
T T T 1 10
DC-bus Power Supply, Top View DC-bus Power Supply, Bottom View
(2198-P031 module is shown) (2198-P031 module is shown)
-—12
DC-bus Power Supply, Front View
(2198-P031 module is shown)
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/cutout 10 Link/Activity status indicators 16 AC Input power (IPD) connector
5 Module status indicator il 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
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(2198-RP088 is shown)
1
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and 2198-RP312
Regenerative Bus
Supply
(bottom view)
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Regenerative Bus Supply

Top
(2198-RP088 is shown)

2198-RPxxx

View
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2198-RP088 and 2198-RP200
Regenerative Bus Supply
Bottom View
(2198-RP088 is shown)

I --—19

/20

Item | Description Item | Description

1 Ground jumper in operation 8 Network status indicator

2 Ground jumper in storage 9 LCD display

3 Digital inputs (10D) connector 10 Navigation push buttons

4 Ethernet (PORT1) RJ45 connector 1 Link speed status indicators

5 Ethernet (PORT2) RJ45 connector 12 Link/Activity status indicators

6 Zero-stack mounting tab/cutout 13 Contactor enable (CED) connector

7 Module status indicator " Ground lug (partially obscured behind

input plug)

Item | Description

15 Lifting points

16| Active shunt (RC) connector

7 DC bus (DC) connector

18 24V control input power (CP) connector
19 AC Input power (IPD) connector

20 Cooling fans

(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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Figure 56 - Dual-axis Inverter Features and Indicators
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Kinetix 5700
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dhwan 8N &AM
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Dual-axis Inverter, Top View Dual-axis Inverter, Bottom View
(2198-D006-ERS4 module is shown) (2198-D006-ERS4 module is shown)

@ Dual-axis Inverter, Front 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/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 Features (2198-S086-ERSx, 2198-S130-ERSx, 2198-S160-ERSx)
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Kinetix 5700
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|
\
\
@ Allen-Bradiey 16 I
= 0 O
P | =
MF h
Single-axis Inverter, Top View Single-axis Inverter, Bottom View
(2198-S086-ERS4 module is shown) (2198-S086-ERS4 module is shown)
3 - e | [5] Single-axis Inverter, Front View
o (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/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-S263-ERSx, 2198-S312-ERSx)
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Single-axis Inverter, Top View
(2198-S263-ERSx and 2198-S312-ERSx modules)

23

! w \" U
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Single-axis Inverter, Front View Single-axis Inverter, Bottom View
(2198-5263-ERSx and 2198-8312-ERSx modules) (2198-5263-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 Lero-stack mounting tab/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

96 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021



Chapter 4 Connector Data and Feature Descriptions

Figure 59 - iTRAK Power Supply Features and Indicators

S
i T ot i H .l
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Kinetix 5700
9 16
17
5
4 18
3 19
| @ allen-Bradiey )
20
O
! L_EJ [j iTRAK Power Supply
% iTRAK 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/cutout 13 connector 20 Cooling fan
7 Module status indicator 14 DC bus input (DC) connector 2 Power supply internal fuse

IMPORTANT  For IOD, IR, IDC, and ICP connector pinouts, and internal fuse information
see iTRAK System with TriMax Bearings User Manual, publication
2198T-UM0O02, or iTRAK 5730 System User Manual, publication
2198T-UMOQS3.
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Figure 60 - Capacitor Module and DC-bus Conditioner Module Features and Indicators
| 5] wi 0
LN 12 " .
@ 4 - N 2198-CAPMOD-2240 Capacitor Module and
Kinetix5700 3 ! 2198-DCBUSCOND-RP312 DC-bus Conditioner Module

@ Allen-Bradley

(side view, lug cover removed)

2198-CAPMOD-2240 Capacitor Module and —7
2198-DCBUSCOND-RP312 DC-bus Conditioner Module
(front view)
| |--— 8
D — 2198-CAPMOD-2240 Capacitor Module and
=D 2198-DCBUSCOND-RP312 DC-bus Conditioner Module
G, ol —= (top views)
Item Description Item Description Item Description
DC- M8 stud (external DC-bus), shown
1 t ith wires X : '
Ground stud 5 Stud/lug cover with wires 9 with flexible bus-bar 2
. . DC+ M8 stud (external DC-bus), shown
2 Module status (MS) connector 6 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.

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021



Chapter 4

Connector Data and Feature Descriptions

Figure 61 - Extension Module Features and Indicators

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

2198-CAPMOD-DCBUS-10
Extension Module

=
< N T
Kinetix 5700 I
G 2
A o 2198-CAPMOD-DCBUS-0
Extension Module ]
A (side view, lug cover removed) —
I @ Allen-Bradley
-1

(top views)
Item Description Item Description
1 Ground lug 5 DC- M8 stud (external DC-bus)
2 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 1 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 283.

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

£ Chassis ground L

L3 L3 « DC-bus power supply

L2 Three-phase input power L2 * Regenerative bus supply
i L
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Table 32 - 24V Input Power Connector

CP Pin Description Signal Module
1 24V power supply, customer supplied 24V+ « DC-bus power supply
« Regenerative bus supply
« Inverters
2 24V common A « 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 .
OK- supply. This signal is intended for use with CONV OK- 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. CONT EN+ | 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 0er DC-bus power supply
1 . . DC- .
) Active shunt connections 0er Regenerative bus supply
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Pin1

Q1L
O

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

Pin4

a1 C fe]
BIOCTs
neen
=l

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

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 supply COM
— - DC-bus power supply

3 24V current sinking fast input #2 IN2
4 1/0 cable shield termination SHLD
Table 37 - DC-bus Power Supply Configurable Functions
Default Configuration Description

Unassigned

Enable
Digital input = Enable -
Digital input2 = Unassigned Bus Capacitor 0K

Shunt Thermal Switch OK

Bus Conditioner 0K

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 supply COM

3 24V current sinking fast input #2 IN2

4 1/0 common for customer-supplied 24V supply COM

5 Chassis ground SHLD « Inverters
6 24V current sinking fast input #3 IN3 « Regenerative bus supply
7 1/0 common for customer-supplied 24V supply COM

8 24V current sinking fast input #4 IN4

9 1/0 common for customer-supplied 24V supply COM

10 Chassis ground SHLD

Table 39 - Inverter Configurable Functions

Default Configuration

Description

Digital input1 = Enable
Digital input2 = Home
Digital input3 = Registration 1
Digital input4 = Registration 2

Unassigned

Enable

Home

Registration 1
Registration 2
Positive overtravel
Negative overtravel
Regeneration 0K
Bus Capacitor OK
Shunt Thermal Switch 0K
Bus Conditioner 0K
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Table 40 - Regenerative Bus Supply Configurable Functions

Default Configuration Description

Unassigned

Digital input1 = Enable Enable

Digital input2 = AC Line Contactor 0K Bus Capacitor 0K

Digital input3 = Unassigned Shunt Thermal Switch 0K

Digital input4 = Unassigned 1€ Line Contactor OK
Bus Conditioner OK

Ethernet Communication Connector Pinout

Pin Description Signal Module
1 Transmit+ TD+
2 Transmit- TD-

i 1 8
z Eecewe; RO+ « DC-bus power supply

eserve - « 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

inverter, make sure the motor power signals are wired correctly. Refer to
Figure 92 and Figure 93 beginning on page 145 for connector wiring

2 ATTENTION: To avoid damage to the Kinetix 5700 system power supply and
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 383, for more information.

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

Table 42 - Motor Brake Connector

BC Pin Description Signal
] Motor brake connections MBRK
2 MBRK-
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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

]2 Bidirectional data and power for digital encoder interface [D]j—
Cable shield and grounding plate (internal to 2198-KITCON-DSL connector kit)

SHIELD termination point. 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 383, for more information.

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

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

Pin1 [)¢
Pin2 |}
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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 UFB Pin Description Signal
Sine differential input + MTR_SIN+

] A differential input + MTR_AM-+ S Clock output + MTR-CLK+

9 Sine differential input- MTR_SIN- 10 Data differential input/output - MTR_DATA-
A differential input- MTR_AM- Index differential input - MTR_IM-

3 godi}?SrglriIFarﬁT]t;;iltT puts mg:gﬂ% m Motor thermostat (normally closed) ! MTR_TS
Cosine differential input - MTR_COS- . .

b4 B differential input - MTR_BM- 12 Hall commutation S1input MTR_S1
Data differential input/output + MTR_DATA+ . .

5 Index differential input + MTR_IM+ 13 Hall commutation S2 input MTR_S2

6 Encoder common MTR_ECOM 14 Encoder 5V power output MTR_EPWR5Y @)

7 Encoder 9V power output MTR_EPWRgy @ 15 Clock output - MTR_CLK-

8 Hall commutation S3 input MTR_S3

M

104

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.

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

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
L Module status output MS
2 P s
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Understand Control Signal
Specifications

communication, power and relay specifications, encoder feedback
specifications, and safe torque-off features.

Digital Inputs

Digital inputs are available for the machine interface on the IOD 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 IOD

connector for each of the digital inputs.

This section provides a description of the Kinetix 5700 digital inputs, Ethernet

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

2
O
Functions Description " E S &
T X%
88 8
™~N ™~N ™~N
Enable A 24V DC input is applied to this terminal as a condition to enable each module. X X X
Home An active state indicates to a homing sequence that the referencing sensor has been seen. Typically, a transition of this signal is | _ Xo-
used to establish a reference position for the machine axis.
Registration 1 An inactive-to-active transition (also known as a positive transition) or active-to-inactive transition (also known as anegative |- |X |-
Registration 2 transition) is used to latch position values for use in registration moves. - Ix |-
Positive Overtravel - S . . . .
Negative Overtravel 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.
R o 0K When a bus group is supplied by an 8720MC-RPS unit, one inverter in the bus group must be configured in the Logix Designer Sl |-
egeneration application as Shared-DC Non-CIP Motion™ 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-R031, or 2198-R127 external shunt resistor is wired to the DC-bus power supply, this input must be
Shunt Thermal configured in the Logix Designer application to monitor the status of the external shunt module thermal switch and assigned to
Switch OK Shunt thermal switch OK. This function does not apply to the 2198-R004 shunt resistor. You can also use this input to monitor the |X  |X  |X
status of an active shunt module in DC-bus power supply systems that are connected via the capacitor module or extension
module, or in regenerative bus supply systems that are connected via the RC connector or an accessory module.
You can configure this input in the Logix Designer application and wire the module status (MS) output from the 2198-CAPMOD-
Bus Capacitor OK 2240 capacitor module to indicate to the DC-bus power supply, regenerative bus supply, or inverters that a major faultis present |X  [X  [X
on the capacitor module.
You can configure this input in the Logix Designer application and wire the module status (MS) output from the 2198-DCBUSCOND-
Bus Conditioner 0K |RP312 DC-bus conditioner module to indicate to the DC-bus power supply, regenerative bus supply, or inverters that a major fault [X  [X  [X
is present on 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 |- |- |X

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

U]

page 334.
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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 11 on page 195. To configure your regenerative bus supply digital input for Bus Conditioner 0K or AC Line Contactor OK, refer to step 11 on page 199.
(2)  For more information on configuring a Shared-bus Non-CIP Motion Converter, refer to step 10on page 209. For more information on wiring the 8720MC-RPS unit, refer to Figure 170 on
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Table 47 - Digital Input Specifications

Drive Module
3

o E >

Attribute Value E E E

T X%

88 |8

™~ ™~ ™~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 |-

Figure 64 - Digital Input Circuitry

INy O3

oM &

[>o—13> INPUI

| 10D-10r10D-3

i D

I

|

i % = /==
I

| 24V 0C

1

|

1

| 1902 Kinetx 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 0

1.0 ms, min

Embedded switch features

Three-port, cut-through, time correction on [EEE-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

CAT5e shielded, 100 m (328 ft) max

(1) With CIP Security™ enabled on the 2198-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 321 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

’—]—D 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 -
0ff-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 -
Off-state voltage Voltage across the contacts when the relay is open. | 24V DC 28V DC
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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.

e ) 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 321 for wiring examples.

Figure 66 - Converter 0K Relay Circuit
i pﬁﬂ
Internally |
Controlled i I
Relay
0K+

1
Regenerative Resettable Fuse |
Bus Supply

OK-
24V (OM

Current limited output with auto-resettable fuse.

Table 50 - Converter OK Relay Output Specifications

Attribute Value Min Max
On-state current Current flow when the relay is closed. - 08A
Off-state voltage | voltage 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-ATo03.
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Two connections (BC-1 and 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

Control :
Board 7 i Do ‘

{71 MBRK+ (BC-1)

,,,,,,,,,,,,,,,,,,,,,

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 233). 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.

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 319.

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-TDO001.

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 O rpm.

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

o Drive Module 24V Current Per Module ley Currept, max 94V Inrush Current
rive Module Cat. No. g;gn-brake motor) g[rllclth maximum brake current) ,
2198-P031
DC-bus Power Supoli 2198-P070 08 40
-bus Power Supplies TR y - !
2198-P208 '
2198-RP088 43
X . 2198-RP200 5.4
Regenerative Bus Supplies 298-RP263 - 40
2198-RP312 3
2198-D006-ERSX
2198-D012-ERSx 14@ 550
Dual-axis Inverters 2198-D020-ERSx 40
2198-D032-ERSX 17 779
2198-D057-ERSX 230 831
2198-S086-ERSx
2198-S130-ERSx
Single-axis Inverters 2198-S160-ERSx 46 g 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-I0 - - -
DC-bus Conditioner Module 2198-DCBUSCOND-RP312 0.1 10

(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

2198T-UM002, or iTRAK 5730 System User Manual, publication 2198T-UM003.

10
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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-Q, 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
« Hiperface « Hiperface
« Generic TTL Incremental ! « Generic TTL Incremental !
Feedback device support . Generic Sine/Cosine Incremental ! |+ Generic Sine/Cosine Incremental
« EnDat Sin/Cos @ « EnDat Sin/Cos ?
+ EnDat Digital ©® « EnDat Digital ©®

Power supply voltage (MTR_EPWRSV) |5.27...5.50v )
Power supply current (MTR_LEPWR5V) | 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.

(3) EnDat digital encoders support VPC-Bxxxxx-Y motors and applicable third-party motors as described in Table 59 on page 113.
(4)  For 2198-Dxxx-ERSx (dual-axis) drives, these motor feedback voltage and current ratings are per axis.
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Table 53 - Universal Feedback Signals by Device Type

UFB Pin |Hiperface fnecq':gce:tTaLl gﬁ:i?:;c sine Eggia::eSinel 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

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_ST MTR_ST - -

13 - MTR_S2 MTR_S2 - -

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

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.

JAN

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

Line loss detection (AM/BM) Average (sin? + cos?) > constant

Noise filtering (AM and BM) Two-stage coarse count pulse reject filter with rejected pulse tally

Position compare between incremental accumulator and serial data

Incremental position verification performed every 50 ms or less

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_IN) 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 angle verification performed at the first Hall signal

. ()
Commutation verification 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 436.
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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 06.12V, p-p

(MTR_SIN and MTR_COS)

Commutation verification

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

Hall inputs
(MTR_S1, MTR_S2, and MTR_S3)

Single-ended, TTL, open collector, or none

(1) These could be with or without HALL effects (UVW). Refer to Commutation Self-sensing Startup on page 436.

Refer to Encoder Phasing Definitions on page 115 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
(MTR_SIN and MTR_COS)

0.6..1.2V, p-p

Incremental position verification

Position compare between incremental accumulator and serial data
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 ECN125
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 222 to use these in your
application.

Table 60 - Auxiliary Feedback Signals by Device Type

UFBPin |Hiperface peneric TIL - Generic SIN/COS | ¢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_EPWRSY 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 111.

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. Description

842HR-MJDZTISFWYD (multi-turn) Size 25, sine/cosine (serial), square flange, 3/8 in. solid shaft with flat,
842HR-SJDZTSFWYD (single-turn) 5...12V DC, digital RS-485 interface, M23, 17-pin connector

844D-B5CCIFW
844D-B5CCICS
844D-B5CCTDR

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

B47H-DNTA-RHO1024 Size 25, incremental encoder, standard square flange, 3/8 inch diameter

N4

847H-DN1A-RH02048

847H-DN1A-RH05000

shaft with flat, 4.5...5.5V line driver, TTL (B-Leads-A, CW, Z gated with BN),
MS connector, 10-pin

847T-DN1A-RH01024

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
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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.

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-TDoo4, 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°

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.
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Figure 69 - Sine/Cosine Encoder Phasing

B LA

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

encoder signal phasing.

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

test) to complete.

When using absolute feedback devices (for example, Hiperface) the
drive synthesizes a marker signal because these devices don't have a
marker signal required for the home-to-marker sequence (and the

marker hookup test) to complete.

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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Table 64 - Absolute Position Retention Limits

Absolute Position Feature

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

Cat. No. Rotary Motor . Retention Limits
Encoder Type " Linear Actuator Cat. No.
» Designator Cat. No. Turns (rotary) mm (linear)
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 ¥EH\%%V\X/ VPAR-Bxxxxx-W 4096 (+2048) -
VPL-A/Bxxxxx-Q
Q T, VPAR-Broocr-Q 512 (£256) -
VPH-A/Bxxxxx-Q
VPC-B3004x-M
MPL-A/Bxxxxx-M
" MPM-A/Bxxxxx-M MPAR-A/B3xxxx-M
. MPF-A/Bxxxxx-M MPAI-A/BxxxoxM _
MPS-A/Bxxxxx-M 2048 (+1024)
Hiperface HPK-B/Exxxxx-M
-M1/-M2 MMA-Bxxxoox-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)
-7 RDB-Bxxxxxx-7 - 1024 (£512) -
EnDat Y VPC-Bxxoxxx-Y -
128 (+64) -
-M3/-M4 MMA-Bxxxxxx-M3/M4 | —
Figure 71 - Absolute Position Limits (measured in turns)
» 4096 Turns _
- 2048 Turns -
» 1024 Turns _
P 512 Turns _
128 Turns
| } |
-2048 -1024 -256 -128 -64 0 +64 +128 +512 +1024 +2048

Position at Power Down
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Functional Safety Features

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 o 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 291 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 302 for integrated safety drive
specifications, configuring motion and safety connections, direct motion
commands, and the STO bypass feature.

For 2189-xxxx-ERS4 inverters in integrated mode, the GuardLogix 5580 or
Compact GuardLogix 5380 safety controller activates the Monitored SS1
stopping function or any of the Drive Safety instructions providing controller-
based safety functions over the EtherNet/IP network.

For 2189-xxxx-ERS4 and 2189-xxxx-ERS3 (series B) drives, Timed SS1 and STO
are drive-based safety functions that are activated by the GuardLogix 5580 or
Compact Guardlogix 5380 controller over the

EtherNet/IP network.

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

18 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1770-in041_-en-p.pdf

Chapter 5

Connect the Kinetix 5700 Drive System

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

Topic Page
Basic Wiring Requirements 120
Input Power Configurations for Kinetix 5700 Power Supplies i
Ground Screw/Jumper Settings 127
Remove/Install the Ground Screw/Jumper 130
Ground the Drive System 131
Wiring Requirements 133
Wiring Guidelines 137
Wire the Power Connectors 137
Wire the Digital Input Connectors 141
Wire Motor Power and Brake Connectors 144
Connect Single Cables 151
Connect Power/Brake and Feedback Cables 155
Customer-supplied Motor Power Cables 169
Accessory Module Connections m
External Passive-shunt Connections 172
External Active-shunt Connections 173
Ethernet Cable Connections 176
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Basic Wiring 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.

2 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 or
system, radiated noise from nearby relays, transformers, and other electronic
devices can be induced into I/O 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 64 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-RMoo1, for more
information.
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Chapter 5 Connect the Kinetix 5700 Drive System

Input Power Configurations The Kinetix 5700 drive system power supply can be either the 2198-Pxxx

for Kinetix 5700 Power DC-bus power supply or thg 2198-RPxxx regeqerative bus supply. The input
Suppli es power components and wiring depend on which power supply is used.

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

Three-phase 0

!
|l
- AC Line Filter

I Transformer
———T——— ——required for CE)
Three-phase ——CI—— ———
Input VAC Circuit Ml
Protection  Contactor
Phase Ground § N 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

Transformer (WYE) Secondary

1)
(bottom view)

! \ : C—
Three-phase . ————A
Input VAC | L1 | Circuit Ml

| | Protection Contactor
1

Phase Ground

Bonded Cabinet
Ground

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.

,
§J_> Connect to
. drive module

ground stud.

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

2198-Pxxx DC-bus Power Supply

Transformer (Delta) Secondary

0|
(bottom view)

[

T

Bonded Cabinet
Ground

Ground Grid or
Power Distribution Ground

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

Refer to Power Wiring Examples beginning on page 321 for input power

interconnect diagrams.
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Chapter 5 Connect the Kinetix 5700 Drive System

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.

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/Jumper Settings on page 127 for more
information.

Figure 75 - Ungrounded Power Configuration

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

|
I Transformer 13 I
| | - —
| L2 | T
Three-phase | ' I]:I]—: —
Input VAC | i
L1 || Circuit M
T | |protection Contactor
Chassis Ground [—§;l_> 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 383,
for more information.

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

Refer to Power Wiring Examples beginning on page 321 for input power
interconnect diagrams.
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Three-phase
Input VAC

Phase Ground

Transformer (WYE) Secondary

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.

Figure 76 - Grounded Power Configuration (WYE secondary)

2198-RPxxx !
Regenerative Bus Supply
(bottom view)

AC Line Filter
(required for CE

T ]
T i
T |
Circuit M
Protection  Contactor

i: N Connect to drive module
Bonded Cabinet U

ground stud.
Ground

Ground Gridor (|
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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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)

2198-RPxxx
Regenerative Bus Supply
Transformer (WYE) Secondary (bottom view)

——1—A

‘ ] [E——
— T | —
— 1 I—/

L) T circuit M1

Protection Contactor

Three-phase
Input VAC

Phase Ground

Bonded Cabinet | & Connect to drive

Ground module ground stud. A SE [ w -

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/Jumper Settings on page 127 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)

2198-RPyx !
Regenerative Bus Supply
(bottom view)
Isolation
Transformer (Delta) Secondary Transformer

I ——} AC Ijine Filter
>.I_u:u_1 I_(reqwredfanE
—T— }

S I
Circuit Ml
Protection Contactor

3 J
Bonded Cabinet | |9
Ground | o+——> Connect to drive module
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 321 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)

1d)
T
2198-RPxx
Regenerative Bus Supply
(bottom view)
_____________________ _. Isolation
: Transformer 13 | Transformer
T A U G F—— AC Line Fitter \
Three-phase | | |_(reqU|red for CE
Input VAC i e I | |
: Circuit Ml
- Protection Contactor
Bonded Cabinet
Chassis Ground Ground Connect to drive module
assis broun ground stud.
A —— |

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.
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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 121 Ground screw installed (default setting) "
« Impedance grounded Figure 73 on page 122
« Corner grounded Figure 74 on page 122 Remove ground screw/jumper
« AC-fed ungrounded Figure 75 on page 123

(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 124 . :

« Corner-grounded with isolation transformer Figure 78 on page 126 i[;nrgtl:a“g (Jju(?epfgru'lf éiaetcttl?lzjy)

« Ungrounded with isolation transformer Figure 79 on page 126

Impedance grounded Figure T70n page 125 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.
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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-DBuxx-F or 2198-DBRuxx-F filter is used.

Table 67 summarizes the ground screw/jumper default settings for the
2198-xxxx-ERSx inverters.

Table 67 - Ground Screw/Jumper Setting for 2198-xxxx-ERSx Inverters

2198-xxxx-ERS3 2198-xxxx-ERS3
(series A) (series B) 2198-xxxx-ERS4

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 @

AC Power Source Type | 5198-pyyx () « 2198-RPxxx Regenerative Bus Supply
DC-bus Power Supply « 8720MC-RPS Regenerative Power Supply
« Any Other Active Converter

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-DB8O-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-DBRIO-F, or 2198-DBR200-F AC line filters, remove 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.
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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.

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.
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Remove/Install the Ground Wwe recommend that you remove or install the ground screw/jumper when the

ScrewIJumper drive module is removed from the panel and placed on its side on a solid work
surface (does not apply to catalog numbers 2198-RPxxx, 2198-S263-ERSx, or
2198-S312-ERSx).

IMPORTANT  To determine if you need to remove or install the ground screw/jumper,
see Ground Screw/Jumper Settings on page 127.

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 or 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, 0

Ground S
Dual-axis Inverter, or iTRAK Power Supply (side view) round serew
%E

(DC-bus power supply is shown)

2 z‘ To determine if you need to remove or
install the ground screw, see
Ground Screw/Jumper Settings
on page 127.
@ g [

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.

Figure 81 - Remove/Install the Single-axis Inverter Ground Jumper

©0 Captive Screws (2)
2198-S086-ERSx, 2198-S130-ERSx, and 2198-S160-ERSx % i Jumper
Single-axis Inverter
(rear view)

TIP
Hold the jumper with
needle-nose pliers and
remove/install the
captive screws.

Ground Jumper

To determine if you need to remove or
Access Door

install the ground jumper, see
Ground Screw/Jumper Settings
on page 127.
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Ground the Drive System

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

2198-RPxxx Regenerative Bus Supply

or 2198-S263-ERSx and 2198-S312-ERSx Single-axis Inverter

(single-axis inverter, front view is shown)

Captive Screws (2)

Jumper

Jumper Storage

° 1 B2

[ == =il
Moo — =T n—)

TIP
Hold the jumper with
needle-nose pliers and
remove/install the
captive screws.

Ground Jumper
Access Door

To determine if you need to remove or
install the ground jumper, see
Ground Screw/Jumper Settings

on page 127.

(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/Jumper

Settings on page 127.

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

requlations to safely ground your system.
For CE grounding requirements, refer to Agency Compliance on page 37.

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 mm? (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)

]

0ooo

DC-bus Power Supply
(typical example)

]

il [HE[HH

3 Braided Ground Straps

Provide at least 10 mmZ(0.0155 in?)
in cross-sectional area.
Keep straps as short as possible.

P Ja)

X

- ‘?jI
J
3

4
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-RMooi, 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 |
00000 o009
( J J—T

Ground Grid or Power
Distribution Ground

High-frequency (HF) bonding is not illustrated. For HF bonding information,
refer to HF Bond for Multiple Subpanels on page 66.
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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 321 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 A Wire Size Strip Length Torque Value
Cat. No. Description 1o Signal mm 2 (AWG) mm (in. Nem (Ibein)
1
2198-P031 6.1
n n (10..8) 00(039) 05..08
9198-P070 Mains input power E K .10 o (44..7)
L2 L2 (10...8)
L1 L1
2198-P141 10...35 2.5..45
2198-P208 (8...2) 200(079) (22...40)
gfb‘ggvst‘r’ cP-1 24+ 05..4 20(028) 022..0.25
(connector plug) CP-2 24V- (20...12) (19..2.2)
DC Bus power Bus bar Bg; N/A () N/AG) N/A )
EN- CONT EN- 0.14..25 0.4..05
2198-Pxex Contactor enable |y, CONT EN+ (26..12) 70{0:28) (35..44)
. RC-1 SH 15...6 05...0.6
Shunt resistor RC-2 0+ (16.10) 12.0(0.47) (45. 5.3
10D-1 IN1
. 10D-2 COM 0.14..15 4
Digital inputs 1003 IN? (%6..16) 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 mmZ (10 AWG). To meet CE requirements above 45 °C (113 °F) for 6 mm? stranded wires, single-core copper

conductors must be used with 90 °C 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.
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Table 71 - Regenerative Bus Supply Wiring Requirements

5990’? Bus Supply Description . Connects to 1:erminals WireZSize Strip Length Torque Value
at. No. Pin Signal mm 2 (AWG) mm (in.) Nem (Ibein)
- 6100 05..0.8
2198-RP0BS I I (16..6) 10.0(0.39) (4. 71)
2198-RP200 Mains input poveer | -3 LS 233)5 200(079) (223205)
7198-RP263 L L 211.120 15..20
2198-RP312 (4...250 kemil) 210(1.06) (132..177)
2198-RP08S 05..4 0.22..0.25
2198-RP200 (20..12) 70(0.28) (19..2.2)
ggb"p’g\%‘r’ CP-1 24+ 15..4 05..0.8
2198-RP263 tor ol P-2 24\~ (16..12) (4.4..5.3)
2198-RP312 (connector plug) 100(0.33) 07.08
6(10) (6.1..70)
DC Bus power Bus bar BE; /A2 N/AG) N/A )
0K+ CONV OK+
0K- CONV OK- 0.4..25 04..05
Contactor enable | py_ CONT EN- (26..12) 70(0.28) (35..44)
EN+ CONT EN+
. RC-2 0C+ 15.6 05..0.6
Active shunt RC-1 0C- (16..10) 120(047) (4.5..5.3)
2198-RPxxx 10D-1 IN1
10D-2 cOM
10D-3 IN2
10D-4 coM
Digitelinputs |00 oD (”2}5"]15)5 100(0.39) N ®)
10D-7 COM
10D-8 ING
10D-9 coM
10D-10 SHLD

(1) Applies to solid wire. If using stranded wire, the maximum wire size is 6 mmZ (10 AWG). To meet CE 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 Descrintion Connects to Terminals Wire Size Strip Length Torque Value
Cat. No. P Pin Signal mm? (AWG) mm (in.) Nem (Ibein)

DC-bus input DC- 0 0 0

power Bus bar 0C+ N/A N/A N/A

15..4@ 05..0.6

2198T-W25K-ER SELV/PELV rated  [pp. 2h+ (16..12) (4.4..5.3)

24V power CP-2 24y- 10.0(0.39)

(connector plug) 6(10)®@ (%7]...9.8)(3’

(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.

A 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-UMOQ3.
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Table 73 - Single-axis Inverter Wiring Requirements
Single-axis Inverter - Connects to Terminals Wire Size Strip Length Torque Value
Cat. No. Description Pin Signal mm 2 (AWG) mm (in.) Nem (Ibein)
Motor power cable
depends on motor/
2198-S086-ERSx drive combination.
2198-S130-ERSx
y Y 650l 200(079) (22'3’.:'_2‘05)
Motor power W W (10...4)
1
2198-S160-ERSx + + 10351
(8..2)
2198-S263-ERSx 21.1..120 15...20
2198-S312-ERSx (4...250 kemil) 210106) (132..177)
2198-S086-ERSx 05..4 0.22...0.25
2198-S130-ERSx (20..12) 70(0.28) (19..2.2)
o v CP-1 24+ 5.4 05..08
2198-S263-ERSx tor ol CP-2 24V- (16...12) (4.4..53)
2198-S312-ERSX (comnector plug) 50 100(0.33) 07..08
(o) (61.70)
BC-1 MBRK-+ o 022..0.25
Brake power BC-2 MBRK- N/A 70(0.28) (19..2)
DC Bus power Bus bar BE+ N/ ) NS NS
ST0-1 ST0-9  |SB+/NC
ST0-2 ST0-10  [S1A
ST0-3 STO-  |SCA
STO0-4 ST0-12  [S2A 0.14..15 4
Safety ST05  [STO-13 |SB- (26..16) 100(0.39) N
ST0-6 ST0-14  |[NC
2198-Sxxx-ERS ST0-7 ST0-15 |NC
YOS STO-8  |STO-I8  [NC
10D-1 IN1
10D-2 COM
10D-3 IN2
10D-4 COM
N I0D-5 SHLD 0.4..15 @
Digital inputs 0D-6 N3 (%6..76) 10.0(0.39) N/A
10D-7 COM
|0D-8 IN&
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 Motion

Accessories Specifications Technical Data, publication KNX-TD004, 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.
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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 Pin Signal mm 2 (AWG) mm (in.) Nem (Ibein)
Motor power cable
2198-D006-ERSx depends on motor/
2198-D012-ERSX u U drive combination. 100(0.39) 05..0.6
2198-D020-ERS Motor power v v 910, (64..53)
2198-D032-ERSx (axis A and B) W w 075..25
L L (18..14)
D057 _ _ 25..60 05..08
2198-D057-ERSx (i%.70) 100(0-9) (64..71)
PELV/SELV CP-1 2N+ 05..4
24V power CP-2 24V- (20..12)
(connector plug) 70(0.28) 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-TI SCA
Y N1 - R T
2198-Dxxx-ERSx
ST0-6 STO-14 S1B
ST0-7 ST0-15 SCB
ST0-8 ST0-16 S2B
10D-1 INT
10D-2 COM
10D-3 IN2
|0D-4 COM
R I0D-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 Motion

Accessories Specifications Technical Data, publication KNX-TD004, 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.

136
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ATTENTION: To avoid personal injury and/or 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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erlng 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 92.
When removing insulation from wires and tightening screws to secure
the wires, refer to the table on page 133 for strip lengths and torque
values.

IMPORTANT  To improve system performance, run wires and cables in the wireways
as established in Establish Noise Zones on page 67.

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.

2. Route the cable/wires to your Kinetix 5700 drive module connector.
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 321 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.
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Figure 85 - CP Connector Wiring - Connector Plug

24V (CP) Connector Plug

Table 75 - CP Connector Plug Wiring Specifications

2198-Pxxx DC-bus Power Supply or
2198-RPxxx Regenerative Bus Supply,
Top View (DC-bus power supply is shown)

Recommended
Drive Module . . i Qi Strip Length Torque Value
CP Pin Signal Wire Size . h
Cat. No. mm? (AWG) mm (in.) Nem (Ibein)
2198-Pxxx, 2198-RP08S, 2198-RP200, 2198-Dxxx-ERSX, ] :
2198-S086-ERSx, 2198-S130-ERSx, 2198-S160-ERSX, o o 05..4") 70(0.28) pa2. 085
2198-CAPMOD-2240 and 2198-DCBUSCOND-RP312 (20..12) Sl
15.40 05..0.6
7198-RP263, 2198-RP312, ] 44 53
2198-8263-ERSx, 2198-S312-ERSX, o o (18..12) 10.0(0.39) (44..5.5)
2198T-W25K-ER 5(10) 07..0.8
(6.1..70)

(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 Control

Power Evaluation on page 47 for more information.

Figure 86 - CP Connector Wiring - Shared Bus

24V DC Input
Wiring Connector

Kinetix 5700 Drive
System (top view)

IS =
lliN— ———
Wiring Connector for 2198-Pxxx, 2198-Dxxx-ERSx, N 8
2198-S086-ERSx, 2198-S130-ERSx, 2198-S160-ERSX, % DDD 7 g
2198-RP088, 2198-RP200, 2198-CAPMOD-2240, and %% @ ° g
2198-DCBUSCOND-RP312 modules: %% g
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 %%
NN
Table 76 - CP Shared-bus Wiring Specifications
Recommended .
Drive Module M (2) CPPin  |Signal knrr::; Current, max | wire Size .;trr]:?iht;ngth ﬁumﬂg \ilna)lue
Cat. No. mmZ (AWG) -
2198-RPxxx and 2198-Pxxx
2198-Dxxx-ERSx, 2198-Sxxx-ERSx, CP-1 24V+ 17..1.8
2198-CAPMOD-2240, 2198-DCBUSCOND-RP312, o2 |y | 10(6) 10(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.
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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\

Figure 87 - IPD Connector Wiring

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.

2198-Pxxx DC-bus Power Supply or
2198-RP088 and 2198-RP200
Regenerative Bus Supply, Bottom View
(DC-bus power supply is shown)

Connector Screws (2)
0.8 Nem (7.1 Ibein)

|

Input Power (IPD) Connector Plug

T I I B
LT O €1
OEO

4 Front View Bottom View L
- = =
n 12 13 + @ T
21mm* (4 AWG-250 kemil) |
15-20 Nm (132-177 Ibin) L1 12 13
O O O —
= 73’ LALA
© © n - =
Input Power (IPD) Connector Input Power Ground Terminal ThelPD 08-RPI63
Screws (3x): 6 mm Hex Driver Screw: 8 mm Hex Driver e IPD connector on 2198-
Torque: 15...20 Nem (132...177 Ibein) Torgque: 5.6 Nem (50 Ibein) and 2198-RP312 power supplies is 2/98-RP263 and 7198-RP312
\_ not removable. Y, Regenerative Bus Supply,
Bottom View
Table 77 - Input Power (IPD) Connector Specifications
Regenerative Bus Supply | DC-bus Power Supply Pin Signal ‘R,;f: '&T:nded Strip.Length Torque Value
Cat. No. Cat. No. 9 mm (in.) Nem (Ibein)
mm?* (AWG)
2198-P031 6..10
2198-RP088 2198-PO70 s s (10...8) 10.0(0.39) -
~ 2198-P141 L3 L3 10...35 R
2138-RP200 2198-P208 K 12 (8..2) 200(07)
7198-RP263 L L1 211..120 15..20
2198-RP312 B (4...250 kemil) 210(106) (132..177)
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Wire the Contactor Enable Connector

The contactor enable (2-pin CED) connector applies to the DC-bus power

supply. T

he regenerative bus supply has a 4-pin CED connector and includes

wiring to the Converter OK relay.

A\

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

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.

Figure 88 - CED Connector Wiring - Connector Plug

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

il

2198-RPxxx
Regenerative Bus Supply
(front view)

2-pin Contactor Enable

oooo

o

4-pin Contactor Enable

(CED) Connector Plug

(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 70(0.28) 0.4..0.5
2198-RP263 2198-P208 (26..12) e (3.5..4.4)
2198-RP312 0K+ CONV 0K+

B OK- CONV OK-
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Wire the Digital Input This section provides guidelines to assist you in making digital input

Connectors connections. The digital inputs (I0D) 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) inverters, you must use the
series B (safety and digital input) connector plugs that are included
with your series B inverter.

2198-xxxx-ERS3 (series A) Connector Plugs

The right side of the safety and digital-input connector plugs require an oft-
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
Safety or Digital Inputs Connector Plug
(safety connector plug is shown)

Locking Features

L
Safety (STO) Connector Plug — — Tﬂm

AN :i?i\:& Z
NY SRS 2%
@ MOD-©) .
Digital Inputs Plu
l' NET-J e e Safety Pl
. - — _
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2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B) 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)
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) Connector Plugs

Push to Lock

Push to Lock

Kinetix 5700 Inverter
Safety or Digital Inputs Connector Plug /\ Locking Leavers in
(safety connector plug is shown) I Locked Position
‘ Push to Unlock g
u| 3
/%] Open Position
Safety (STD) Connector P|ug /r {(& - ’_‘% (mtated Cgunter-cmckwise)
@ MOD-(© Locked Position
- NET-©9) (rotated clockwise)
A 1l

Wire the Safe Torque-off Connector

For the hardwired safe torque-off (STO) connector pinouts, feature
descriptions, and wiring information, refer to Chapter 9 beginning on

page 283.
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3

JAN
ﬁjué_lﬁ
Mop® [
NET @

]

Regenerative Bus Supply

00009

4-pin Digital Inputs
(10D) Connector Plug

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

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

nll

JAN

s g

2198-RPxxx

(front view)

@ =

-
Kinetix 5700

0000

i

2198-Sxxx-ERSx
| Single-axis Inverters or
2198-Dxxx-ERSx
Dual-axis Inverters Front View
(2198-xxxx-ERS4 is shown)

10-pin Digital Inputs

© Fiornde (10D) Connector Plug
o o ,
Table 79 - Digital Inputs (10D) Connector Specifications
Recommended
Drive Module . . o Strip Length Torque Value
Cat. No. 10D Pin Signal wm; Size mm (in.) Nem (Ibein)
mm* (AWG)
10D-1 INT
) 10D-2 COM 0.14..15 1

2198-Pxxx 003 2 (26.776) 10.0(0.39) N/

10D-4 SHLD

10D-1 INT

10D-2 COM

10D-3 IN2
Z98RPo0 |jgp'7 SHLD 0.4..15
2198-Dix-ERSX | 1or S 10.0(0.39) N
98-S ERS, |00 IN3 (26..16)

10D-7 COM

10D-8 IN4

10D-9 COM

10D-10 SHLD

(1) This connector uses spring tension to hold wires in place.
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Wire Motor Power and Motor power connections are made at the MP connector on the bottom of the

Brake Connectors dual-axis and single-axis inverters. Motor brake connections are made at the
BC connector. On dual-axis 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.

« On 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.

S oo06 || 298-S086-ERSx,
=220 anmo-aRey o
2198-S160-ERSx

Single-axis Inverter Clamp Bracket

Motor Power Connector

Bracket
(side view)

Clamp

« 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-S263-ERSx and
2198-S312-ERSx

Bracket Single-axis Inverter Clamp 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.
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Figure 92 - MP and BC Connector Wiring (dual-axis inverters)

;
\Motor Cable

Shield Clamp

2198-Dxxx-ERSx
Dual-axis Inverters

(2198-D00B-ERS4 drive is shown)

e

Motor Brake
(BC) Connector Plugs

I

BRK-,

mef

A L WAVAUA <+ wB VB UB MBRKB

=

2
1

H

Kinetix 2090 Motor Power Cable
(2090-CSxMIDE/DG cable is shown)

E1

EEEE:EEEEL

I = = o = = o
CIJ L JL L JJCJJ
Motor Power
(MP) Connector Plugs

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)

Recommended
Dual-axis Inverter |, . . i QF Strip Length | Torque Value
Cat. No. Pin Signal/Wire Color Wlﬂzb Size mm (in.) Nern (Ibein)
mm* (AWG)
Motor power cable
2198-D006-ERSx depends on motor/
2198-D0O12-ERSX U Brown drive combination. 05..0.6
2198-D020-ERSx v 3 Black 100{0.39) (44.5.3)
2198-D032-ERSx W | w Ble 075..250
L | 1 Green/Yellow |(18..14)
_DO57- ) 25..60) 05..08
2198-D057-ERSx i5710) 10.0(0.39) (4l T1)

(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 Motion Accessories Specifications Technical Data, publication
KNX-TD0O4, for cable specifications.

Table 81 - Motor Brake (BC) Connector Specifications

Drive Module Pin Signal/ szfzg'i'z“:“ded Strip Length Torque Value
Cat. No. Wire Color (AWE) mm (in.) Nem (Ibein)
2198-Do-ERSx | BC-T 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.
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Figure 93 - MP and BC Connector Wiring (single-axis inverters)

IpaSEEEIEEE L 2198-S086-ERSx
o 2198-S130-ERSx or
o 2198-S160-ERSx
Single-axis Inverters
(front view)
(2198-S086-ERS4 drive is shown)
°© o
-2 Motor Brake
MBRK 1 % (BC) Connector Plug
o o
jo
b =| Motor Power
= — (MP) Connector Plug
Motor Power
Connector

Motor Cable Bracket

Motor Cable
Shield Clamp

Motor Cable
Shield Clamp

Connector Flange Screws (2)

Kinetix 2090 Motor Power Cable 0.8 Nem (7.1 Ibein)

(2090-CSxMIDE/DG cable is shown)

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\

Table 82 - Motor Power (MP) Connector Specifications (single-axis inverters)

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 (7.11bein). Incorrect wiring/polarity or loose
wiring can cause damage to equipment.

. i Qi . Terminal Flange
g"tveN Module Pin Signal/Wire Color Recgmmended Wire Size | Strip Length Torque Value Torque Value, max
at. No. mm? (AWG) mm {in.) Nern (Ibein) Nern (Ibein)
Motor power cable
depends on motor/drive
2198-S086-ERSx 3 U  Brown combination.
2198-S130-ERSx V  Black 25..45 0.8
W W Blue 6..16") 200(079) (22-40) (7)
L L Green/Yellow (10...6)
B - 10...35
2198-S160-ERSX (8..2)

(1) Building your own single cables or using third-party single cables for Kinetix VP motors and actuators is not an option. Use 2090-CSxM1DE/DG single motor cables. Refer to the Kinetix
Motion Accessories Specifications Technical Data, publication KNX-TDO04, for cable specifications.
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2198-S263-ERSx or
2198-S312-ERSx
@ dingle-axis Inverters
(side view)

Figure 94 - MP and BC Connector Wiring (single-axis inverters)

2198-S263-ERSx or
2198-S312-ERSx
Single-axis Inverters
(front view)

2198-K57CK-D15M
Motor Feedback
Connector Kit

Motor Cable
Bracket
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Motor Power ° Motor Brake
(MP) Connector (BC) Connector Plug
(bottom view)

w v v

) [ 21mm’ (4 AWG-250 kemil) o o
=/ ||15-20Nm (132-177 Ibin)
EO O O
Motor Power Ground Terminal
B e ) et
Torgue: 5.6 Nem (50 lb=in} Torque: 15...20 Nem (132...177 Ibein)
Motor Cable O

Kinetix 2090 Motor Power Cable

Connections (2090-CPBMTDF cable is shown)

Install the motor cable bracket (see page page 161), then attach motor power
and ground wires 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
g;??ll;lodule Pin Signal/Wire Color | Wire Size smtmilrﬁngth Torque Value
o mm? (AWG) - Nem (Ibsin)

\l; U  Brown
2198-S263-ERSx V  Black 211..120 15...20
2198-S312-ERS W W Blue (250 kemi)  |ZFO008) a3y )
L €L Green/Yellow

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 maximum 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.
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Figure 95 - Regenerative Bus Supply Example/Center Power Supply Cluster/104 A, max
Single-axis | Capacitor | DC-bus Conditione Extension | Regenerative |Capacitor DC-bus Conditioner | Capacitor | Single-axis
Inverters | Module Module Module | Bus Supply | Module Module Module | Inverters
| D(+ D(+ |
DC Bus D —H— D 1 D H D 1 DC Bus D - D
[ -] L _D- L [y -
= e Grait? | 2 F()ircuit v e =
< & Protection é z = rotection & =
8% = (optional) = e S (optional) S5 S
S|3 |88 S =N = = S5 A S| &3
T|% |53 2 le—— = |55 | £ g o 23 | £ %%
HEREEE 2 70m S | g5% | S 70m 2E% s |5 &
g8 (g€ & (230f1), & RzE ® (230f0), REEL 2 | 2|
~ ~N | ~N&ES ~ max ~ ~Ee0 ~ max NS = S| S
[ [ I I
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 |
(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/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+
DC Bus E H D ] D(BusD o | H D 1 DCBus D - | D
I |- |- | N
e |Crait® 2 e 2 Circuit™ 2
< - S | Protection B & o S |Protection & -
z S S | (optional) 25 2 N S |(optional) 25 R
= = N 28 S 3| s = a S g & 3| 3
55 = 2 s 2 % 2 = 23 S |8 |8
3 =1 = J g o = r g
g & & aisf) |88 & 8| & & (115 ft) &g R |2
~eS5 ~ ~ ISR ~ RN ~ ~ ~N&S ~ Il I~
[ [ I I
90 m (295 ft) x 2 axes = 180 m (591 ft) 90 m (295 ft) x 2 axes = 180 m (591 ft)
\_‘_@ Motor Array @—|I
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(1

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

IMPORTANT

It is important 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 149).
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Table 84 - Recommended DC-bus Cable Gauge

Regenerative Bus Supply Recommended DC-bus Cable Gauge
Cat. No. mm? (AWG/MCH)
2198-RP088 535(10)
2198-RP200 '
2198-RP263
152 MCM

2198-RP312 52(300 HCH)
DC-bus Power Supply Recommended DC-bus Cable Gauge
Cat. No. mm? (AWG/MCM)
2198-P031
2198-P070
298P 1 53.5(1/0)
2198-P208
2198-P208 x 2

- 152 (300 MCH)
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

The maximum Bus Voltage Set Point reduces linearly from 750V DC to
715V DC as the DC-bus cable length per cluster increases from o to 70 m
(230 ft) respectively

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 o to 70 m (230 ft) respectively.

DC-bus Cable Length per Cluster (ft)

0 32.8 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)
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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-P0o31 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)

« Forapplications 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)

The maximum drive-to-motor cable length for Kinetix 5700 drives and motor/
actuator combinations with 2090-CSxM1Dx cables is up to 90 m (295 ft),
depending on the feedback type and overall system design.

Table 85 - Drive-to-Motor Feedback Cable Length

m
Feedback Type m‘#‘; Length, max
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 383 for the maximum motor-to-drive cable length for specific motor and actuator families.,

IMPORTANT  For more information on maximum motor cable lengths, see
Appendix D, beginning on page 383.

This cable length example is based on the Kinetix 5700 system in Figure 95 on

150

page 148.
Table 86 - 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 (1182) 140 (460)
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Connect Single Cables

Kinetix 5700 inverters and Kinetix VPL, VPC-Q, 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 Motion Accessories Specifications Technical Data,
publication KNX-TDoo4, for cable specifications.

Table 87 - 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-CSBMIDE-xxxAxx (standard) cables 2198-KITCON-DSL kit is pre-wired

VPF-A/Bxxxx
VPH-A/Bxxxx
VPS-Bxxxxx
VPC-Bxxxxx-0
VPAR-Bxxxxx

2198-KITCON-DSL

2090-CSBMIDE-xxxFxx (continuous-flex) cables

2090-CSWMIDE-xxxAxx (standard) cables

to feedback conductors

2090-CSBMIDG-xxxAxx (standard) cables
2090-CSBMIDG-xxxFxx (continuous-flex) cables

2090-CSWMIDG-xxxAxx (standard) cables

Flying-lead feedback conductors.
2198-KITCON-DSL connector kit is
purchased separately

Table 88 - Kinetix VPL, VPF, VPH, VPS, VPC-0, and VPAR Motor/Actuator Compatibility

: 1

g;'t‘"’,";""’“'e“ Kinetix VPL |Kinetix VPF |Kinetix VPH |Kinetix VPS |VPC-Bxxxxx-0 ‘| Kinetix VPAR
2198-Dxxr-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/Brake Cable Installation on

page 159.
For wiring to compatible motors with 2198-S263-ERSx, 2198-S312-ERSx drives, see Customer-supplied Motor Power Cables on
page 169.

(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 155 for VPC-Bxxxxx-S, VPC-B3004x-M, and VPC-Bxxxxx-Y motor cables intended for use with
Kinetix 5700 drives.
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Motor Feedback Connections

A

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.

Single motor-cable feedback connections are made by using the
2198-KITCON-DSL feedback connector kit.

2090-CSxM1DE 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.

Figure 97 - MF Connector Wiring Example

O
s
e

E@
2198-Sxxx-ERSx [T = T = || 2198-Dxxx-ERSX
Single-axis Inverters Dual-axis Inverters
(2198-S086-ERS4 drive is D D (2198-D006-ERS4 drive is shown) L
shown) || ooao oooo Refer to Kinetix 5500 Feedback Connector
] ! Kit Installation Instructions, publication
! 2198-IN002, for connector kit specifications.
Motor Feedba'ck ! o Mounting Screws (2)
Connector Kits
\\
]@ I 2198-KITCON-DSL
| N Feedback Connector Kit Clamp Screws (2)
> Exposed Shield
1 Connector
~— Housing
J ~[Bf Feedback Cable
(EPWR+, EPWR-)
. Internal
Grounding Plate
i
.

Motor Cable
Shield Clamp

Motor Cable
Shield Clamp

152

Table 89 - Motor Feedback (MF) Connector Specifications

Drive Module Pin Signal/ 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)
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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.

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

_ Under Clamp
2198-Dxxx-ERSx

Dual-axis Inverter,
(side view)

2198-KITCON-DSL
Motor Feedback Connector Kits

Motor Power (MP) and
Motor Brake (BC) Connectors

Service

Kinetix 2090-CSBMIDE/DG

Single Motor Cables Yotor Cable

Shield Clamp

Clamp Rivets (2)
and Nut

/ =
Clamp Screw
Spacers (2) \ \ P

Clamp Knob
(hand tighten)

2. 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.
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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.

4. Repeat step 1 through 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.

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 )
N Under Clamp (ﬁm) q ~[E) Motor Brake
o r (BC) Connector
o ° | 3
S A L]
= ) -
Motor Power Wires PMOFE;JE;?:I:;M
Small Cable Clamp
(10, 8, 6 AWG)
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 lbein), max.

5. Repeat step 1 through step 4 for each drive in multi-axis configurations.
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Connect Power/Brake and
Feedback Cables

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-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 90 have separate power/brake and feedback
cables. The motor power/brake cable attaches to the cable clamp on the drive
and the power/brake conductors attach to the MP and BC connectors,
respectively.

Table 90 - Motor Power Cable Compatibility

Motor/Actuator Cat. No.

Motor Power Cables
(with brake wires)

Motor Power Cables
(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
MPAI-Bxxxx, MPAR-B3xxx (series B)
MPAR-B1xxx and MPAR-B2xxx (series B and C)

VPC-Bxxxxx-S
VPC-B3004x-M,
VPC-Bxxxxx-Y

RDB-Bxxxx-7/3

2090-CPBM7DF-xxAAxx
(standard) or
2090-CPBM7DF-xxAFxx
(continuous-flex)

MPAS-Bxxxxx-ALMx2C
LDAT-Sxxxxxx-xDx
LDAT-Sxxoxxxx-xBx
LDC-xxxxxx-xHTxx

N/A

2090-CPWM7DF-xxAAxx
(standard) or
2090-CPWM7DF-xxAFxx
(continuous-flex)

HPK-B/Exxxx, MMA-Bxxxxxx

Customer-supplied @

(1)  See the Kinetix Motion Accessories 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 91 - Legacy Motor Power Cables

Motor Cable

Description

Cat. No.

Standard

Power/brake, threaded

2090-XXNPMF-xxSxx

Power-only, bayonet

2090-XXNPMP-xxSxx

Continuous-flex

Power/brake, threaded

2090-CPBMADF-xxAFxx

Power-only, threaded

2090-CPWM4DF-xxAFxx

Power-only, bayonet

2090-XXTPMP-xxSxx

Table 92 - Induction Motor Power Cable Specifications

Cable Manufacturer Cable Series Voltage Rating Temperature Rating
Belden 29500-29507

Lapp Group OLFEX VFD XL 600V 90 °C (194 °F)

SAB VED XLPE TR

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021

155


https://rockwellautomation.custhelp.com/app/answers/answer_view/a_id/1132852
http://literature.rockwellautomation.com/idc/groups/literature/documents/td/knx-td004_-en-p.pdf

Chapter 5 Connect the Kinetix 5700 Drive System

Motor Power/Brake Cable Series Change

Motor power and 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-CPBM7DF (series A) Power/brake Cable Dimensions

Edge of
Cable Jacket

V== Power Conductors
Wl
FEF—

ERED ¢ — Brake
Brake Shield (remove) ] ‘

- 102(4.0) —»‘

Dimensions are in mm (in.)

-+ 150(5.9) —>|

Compatible Motors
and Actuators

Overall Cable Shield

_ Conductors

———— 635(25)

-
|

Motor power and brake conductors on 2090-CPBM7DF (series B) 12 and 10
AWSG 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.
Figure 101 - 2090-CPBM7DF (series B, 10 or 12 AWG) Power/brake Cable Dimensions
- 305 (12.0) -

l— 234(9.20) ———

——I ~=—15.0(0.59)

Dimensions are in mm (in.)

- 71(2.80) ———» U
12.7(0.50) —» lt— v
5.0(0.20) —| |lww— W Power Conductors

Compatible Motors and

Actuators 36 . . v . Brake
QOverall Cable Shield 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 93 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 93 - Cable Preparation for 2090-CPxM7DF Cables

Cable Power Conductor Size

WG Go to:
16 and 14 Cable Preparation for 16 and 14 AWG Cables
12and 10 Cable Preparation for 12 and 10 AWG Cables
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Compatible Motors and
Actuators

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 158 for a typical installation example. For strip
lengths and torque values, refer to Table 80 and Table 81 on page 145.

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.

Dimensions are in mm (in.) -« 21(87) ————»
Edge of —>| ~— 10.0(0.39)
Cable Jacket

12(0.50) —»

\m: 17—
7108 _»I B\r;ke Shie o Conductors
(trimmed back) —>| |<— 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 145.
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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/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.

2. 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 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.

Figure 102 - Dual-axis Inverter Cable Installation (16 and 14 AWG cable)

Dual-axis Inverter

Dual-axis Inverter it
(side view)

(front view) 2198-K57CK-D15M f
Motor Feedback
Universal Feedback Connector Kit

(UFB) Connectors | i

Motor Power (MP) and
Motor Brake (BC) Connectors

Nylon Rivet ® / /

L]
Stress Relief —_> )

Bends

i D G /), ~agf—— Around Shields Close
Cl Knob to the Heat Shrink
amp fne Conductors enter into the motor and brake connectors at Kinetix 2090-CPBMTDF

. (o] 0 O +
Clamp Spacer approximately 90° (between 75° and 105° is acceptable). Power/Brake Cables

12 and 10 AWG (series A) cables, prepared as shown on page 157, and series B
cables have longer conductors that support service loops.
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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 ek R TR 5o

Service loops provide stress relief and the - Clamps Compressed
conductors enter into the motor and brake / Around Shields Close
connectors at approximately 90° to the Heat Shrink

(between 75 and 105° is acceptable). Kinetix 2090-CPBITDE

Power/Brake Cables

IMPORTANT  Avoid sharp bends in the power and brake conductors. You must
route the power and brake conductors from where they exit the
clamp and enter the motor and brake connectors so that stress-relief
bends or service loops are formed.

4. Repeat step 1 through 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.

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 94.
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Table 94 - Power Conductor Trimmed Length

Power Conductor Size Power Conductor Length
mm (in.)

6and 8 75(2.9)

10 No trimming required

2and 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 9s.

Table 95 - Brake Conductor Trimmed Length

Power Conductor Size Brake Conductor Length
AWG mm (in.)

6,810 315(12.4)

2and 4 375 (14.7)

See Figure 104 on page 161 for a typical series-A installation example. For strip
lengths and torque values, see Table 81 and Table 82 on page 145 and Table 83

on page 147.

Single-axis Inverter Shield Clamp Installation

Follow these steps to apply the 2198-So86-ERSx, 2198-S130-ERSx, and
2198-S160-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.

2. Loosen the clamp screw.

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
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 lbein), max.
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In Figure 104, 10 AWG (series A) cables are prepared per Table 94 and Table 95
on page 160, and series B cables do not require preparation.

Figure 104 - Single-axis Inverter Cable Installation (series A and B, 10 AWG cables)

[I}  2198-K57CK-D15M L™= 2198-Sxxx-ERSx
o |1© O||[°@g| Motor Feedback Single-axis Inverter
Connector Kit (front view)
o o [T
Overall Cable Shield Clamp Screw
Motor Brake
. I Under Clamp (M10) o B (BC) Connector
g O @
:D%—Auuuuuuuuuu -- g 3
Motor Power Wires PMO;?EE;‘:LEJW
Small Cable Clamp
(10, 8, and 6 AWG) 0
Large Cable Clamp
(4 and 2 AWG)
otor Cable
Shield Clamp Kinetix 2090-CPBM7DF
Small Cable Clamp Power/Brake Cable

5. Repeat step 1 through 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 usinga 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/side view)

Cable Clamp
Bracket
Cable Clamp
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2. Align the clamp-bracket captive screw with hole in chassis and tighten to
1.6 Nem (14 lbein).

2198-S263-ERSx or
2198-S312-ERSx
Single-axis Inverter

Ground Conductor

Nl ) '
Y %%g gggi%% // / / Termination Block

8489
-

Cable Clamp

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 (4 and 2 AWG cables)

—_— —_

2198-S263-ERSx or
2198-S312-ERSx
Single-axis Inverter
(front view)

2198-K57CK-D15M
Motor Feedback
Connector Kit

2198-S263-ERSx or
2198-S312-ERSx
Single-axis Inverter
(side view)

Motor Brake
(BC) Connector

Overall Cable Shield
Clamp S
Under Clamp an?rﬁ]ﬂl;rew

Imm’ (4 AWG-250 kemil)
5-20 Nm (132-177 Ibin)

= Motor Power
(MP) Connector

S SIS R]
‘::‘“ S

SIS
Setesiey

=2
203

\
==

<5,

Cable Clamp S
Bracket ‘;&‘?‘}%’
o
& Motor Power
Conductors
Kinetix 2090-CPBM7DF
Motor Cable Shield Clamp Power/Brake Cable

Cable Clamp
6. Repeat step 1 through step 5 for each drive in multi-axis configurations.

162 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021



Chapter 5 Connect the Kinetix 5700 Drive System

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.
Table 96 - 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) Single-turn/ multi-turn absolute,
incremental, or EnDat

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 97 - 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.
" MPL-A/B15xxx. .. MPL-A/B2xxx-V/E MPL-A/B15xxx. . . MPL-A/B2xxx-H
Kinetix MPL servo motors MPL-A/B31xx. .. MPL-A/B9xcx-M/S MPL-A/B31xx. .. MPL-A/BA4500c-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-Broxxx-Y 2090-CFBM7DF-CERAXx 2090-XXNFMF-Sxx
Kinetix HPK asynchronous servo motors HPK-B/Exxonx-M/S (standard) or N/A (standard)
T — 2090-CFBM7DF-CEAFxx 2090-CFBM7DF-CDAFxx
Kinetix MMA asynchronous main motors ] ) 2090-CFBM7DD-CEARxx | MMA-Bioorx-L2 (continuous-flex)
Y MMA-Bruxoor-Sx 2090-CFBM7DF-CDAFxx
o ) ‘ MPAS-Bioooxx-VixxSxA (continuous-flex) MPAS-Bioooxx-ALMx2C
Kinetix MPAS/MPMA integrated linear stages (ballscrew) (direct drive)
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-xoxxx-xHTxx
— 2090-XXNFMF-Sxx
Kinetix RDB motors RDB-Bxxxx-7/3 2090-CFBM7DF-CoARxx | /A

Table 98 - 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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cocoocoooo>
(1471110 7 6 5 4 3 2 1
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10-pin

Connector

164

16151413 121110 9 8 7 6 5 4 3 2 1

16-pin
Connector

’/\

() =R R R

Figure 106 - 2198-H2DCK Converter Kit Pinout

Terminal Signal Wire Color i‘mﬁ"gm ﬁ?mﬂg.\ilna)lue
1 SIN+ Black

2 SIN- White/Black

3 C0S+ Red

4 C0S- White/Red

5 DATA* Green 022..0.25
6 Ecom ™ White/Gray 50(02) (19..22)
7 EPWR_9v @ Orange

10 DATA- White/Green

n TS White/Orange

i 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 3V supply is used by 9V encoders in

460V motors and actuators.

Figure 107 - 2198-K57CK-D15M Connector Kit Pinout

Terminal Signal Wire Color mmngth L?;?E‘lg.‘il:)lue
1 SIN+ AM+ Black

2 SIN- AM- White/Black

3 COS+ BM+ Red

4 cos- BM- White/Red

5 DATA+ M+ Green

6 ecom™ White/Gray

7 EPWR_9V Orange

8 S3 White/Yellow 0.22...0.25
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) —>| |<—

Cable Jacket

120(0.5) — Lﬁ 103 (4.0) >

- Nn5(45 ———»

Figure 109 - Lead Preparation for 2198-K57CK-D15M Connector Kit

Dimensions are in mm (in.)

Cable Shield 5.0(0.2) —>| |<—

Cable Jacket

Draim Wiie A

120(0.5) ——» 97 (3.8) >
1M0(43) ——*

A

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.
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Apply the Converter Kit/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 Ib«in) torque to the clamp screws.

Shield Clamp

Cable Positioned Where Cover Clamps
Onto the Cable Jacket

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 lb+in) torque 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 168, and refer to the connector
pinout on page 164.

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.

5. Attach the tie wrap for added stress relief.
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Table 99 - 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 VPGB Y
VPC-Biooocx-S, VPC-B3004x-M 2198-H2DCK 2198-K57CK-D15M MMA-Bromcoc-sa/ma | 2198 K57CK-D15M
HPK-B/Exxoor-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 100 - 2090-XXNFMF-Sxx or 2090-CFBM7DF-CDAxxx Feedback Cables

RotaryMotors |\ B eec MPLABASWOCHA@TAA | DB-Bxcoc 3
s
Linear Actuators | LDAT-Sxxo0x-xBx (EnDat)
LDC-xx000-xHTxx
1 AM+ SIN+ 1
2 AM- SIN- 2
3 BM+ (0S+ 3
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 1
15 S1 - 12
16 S2 - 13
17 S3 - 8

(1) The ECOM and TS- connections are tied together and connect to the cable shield.
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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 110 - Wiring the 2198-H2DCK Feedback Converter Kit

— — - ~4—— Mounting Screws (2)

SIS \°

- - - O O
]

=]

1'-
(e
H
R

-=— Service Loops

Tie Wrap for Stress Relief
and Wire Management
The bottom mounting position

applies to all dual-axis and Clamp Screws (2)

single-axis inverters.
Converter Kit Mounting Holes 1 Flatze E?IPUSEI: cable shield
(2198-Dxxx-ERSx example is shown) g inthe channel.
ﬂ:| 2. Place the shield clamp over

the exposed shield.
3. Tighten screws, torque
0.3 Nem (2.6 Ibein).

Mounting Bracket —m d Q O 5 s

o) O m||| = ||— — - ﬁ Exposed Shield Aligned in the
‘ ~ Cable Channel

Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions,
publication 2198-INOQS, for converter kit specifications.

Shield Clamp

Figure 111 - Wiring the 2198-K57CK-D15M Feedback Connector Kit

Mounting
Screws

U Pin 11— 1
\ 0. ] i

Service
Loops

2198-K57CK-D15M
Connector Kit

1§ i
- Tie Wrap is recommended
16-pin - fr?r Stress R(illef and Wire
Connector E anagemen
~ 1. Place exposed cable shield
- in the channel.
Exposed Shield Aligned - Clamp Screws (2) 2. Place the shield clamp over
— |82
on the Ground Pad 2 the exposed shield.
< 3. Tighten screws, torque
Shield Clamp —[p& % 0.34 Nem (3.0 Ibein).

Kinetix 2090 Feedback Cable

Refer to Universal Feedback Connector Kit Installation Instructions, publication
2198-INQ10, for connector kit specifications.
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Customer-supplied Motor
Power Cables

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.)—>|
| 84 "

Typical End View /
Remove Overall Cable Shield

2. Separate the power conductors from the ground conductors.

9h

In this example, the power conductors are insulated and the ground
conductors are not.

3. Twist the three ground conductors together to form a single ground
conductor.

4. Apply heat shrink to the ground conductor.

27 mm (1.06in.) > -

Edge of Cable Jacket

| 34 -
25mm (0.98in.) l<—>|

5. Apply heat shrink over the cable jacket and the four insulated conductors.

Trim the insulation to leave a strip length of 27 mm (1.06 in.)
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Figure 112 - MP and BC Connector Wiring (single-axis inverters)

2198-S263-ERSx or
2198-S312-ERSx
Single-axis Inverters
(front view)

2198-5263-ERSx or
2198-8312-ERSx
@ dingle-axis Inverters
(side view)

2198-K57CK-D15M
Motor Feedback
Connector Kit

Motor Brake
(BC) Connector Plug

AN

Customer-supplied Motor Brake Cable

Motor Power °
(MP) Connector
(bottom view)

w v

21mnv’ (4 AWG-250 kemil)
15-20 Nm (132-177 Ibin)

—H0 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 169), 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  The 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 101 - Motor Power Connector Specifications (single-axis inverters)

] Recommended Wire | . Terminal
ggltv?ll;lodule Pin Signal/Wire Color Size ;tmhl;e)ngth Torque Value
T mmZ (AWG) ‘ Nem (Ibein)

U U Brown
2198-S263-ERSx v vV Black 211..120 15..20
2198-S312-ERSx W W Blue (4...250 kemil) 210(1.06) (132..177)
L L Green/Yellow

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
| J—
254 mm CD 8 mm (0315 in)
0T || it dmetertol
e

11.43 mm
(0.451in.)

Lug size according to cable size and
classification. Flexible wires (Class K...G)
must use flex-rated lugs.
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Accessory Module

Connections

Motor brake conductors are customer supplied. We recommend unshielded
cable up to 90 m (295 ft).

Table 102 - Motor Brake (BC) Connector Specifications

. Recommended Wire .
Drive Module Cat. |, . " Strip Length | Torque Value
No. Pin Signal (S/;\?V%) mm (in.) ’ Nem (Ibein)
2198-5263-ERSx  BC-T | MBRK+ 0.22..0.25
N08-STERSX (g TMBRKC 16 70(0.28) (19..2.9)
A\ Motors used with 2198-5263-ERSx and 2198-S312-ERSx inverters typically
\ ¥ 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-IO 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-IO 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 323.

Refer to Regenerative Bus Supply with DC-bus Conditioner Module
wiring example on page 327.

Refer to Kinetix 5700 Accessory Module Status Indicators on page 261 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)

=
222|| 2198-CAPMOD-2240 Capacitor Module or
2198-DCBUSCOND-RP312 DC-bus Conditioner Module

Module Status
b (MS) Connector Plu
B g
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Table 103 - Accessory Module Connector Specifications

Connector . . ge commended Wire Strip Length Torque Value
Description Pin Signal 1ze mm (in.) Nem (Ibein)
mmZ (AWG) ’

MS-1 MS 0.14..15 0.22...0.25
Module Status MS-2 MS (38..76) 70(0.28) (19..2.)
PELV/SELV CP-1 24V + 0.5..4 70(0.28) 0.22...0.25
24V power (plug)  |CP-2 2\- (20..12) R (19..2.2)
DC-bus power  [Bus-bar N/ N/ 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) 208 (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.

External Passive-shunt Passive shunts attach to only 2198-Pxxx DC-bus power supplies. See Passive
Connections Shunt Considerations on page 49 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 70 for noise zone
considerations.

« Refer to Passive Shunt Wiring Examples on page 337.

« Refer to the installation instructions provided with your Bulletin 2198
shunt module, publication 2198-INo11.

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
Top View

Shunt Resistor (RC) Connector Plug

Table 104 - 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
2198-Prcx PoD D+ (i6...10) 120041 (44 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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External Active-shunt
Connections

Active shunts are available from the Rockwell Automation Encompass™
partner Powerohm Resistors, Inc. See Active Shunt Considerations on page 50
for Powerohm shunts compatible 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
http://www.powerohm.com

Follow these guidelines when wiring your Powerohm active shunt:

« Refer to External Active Shunt Modules on page 72 for noise zone
considerations.
« Refer to Active Shunt Wiring Examples on page 338.

« Refer to the installation instructions provided with your Bulletin
PWBxxx and PKBxxx Powerohm 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 PWBuxxx active shunts at the external DC-bus
studs on accessory modules.

Refer to Wire the External DC-bus Connections on page 174.

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.

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021 173


http://www.powerohm.com

Chapter 5

Connect the Kinetix 5700 Drive System

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.

Figure 116 - RC Connector Wiring

Active Shunt (RC) Connector Plug

Table 105 - Active Shunt (RC) Connector Specifications

2198-RPxxx

Top View

Regenerative Bus Supply

Regenerative . Recommended .
Bus Supply  |Pin Signal g“"t'““"“s D | Wire Size ﬁ:;:';iﬁ“"th L?;?ag.‘i'slue
Cat. No. urrent, max |2 (Awg) :

RC-1 DC- 25..6 0.5...06
298-RPxex oo [pe, [10A (1%.70) 120 (0.47) (44..5.3)

(1) This connector applies to only Powerohm PKBxxx-xxx active shunts rated at 7 kW or less.

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.

Connections at the External DC-bus Studs
You can make active shunt connections in drive systems that include the
regenerative bus supply and Powerohm PKBuxxx-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.
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Figure 117 - Active Shunt Connections

Active Shunt
Lug Connections
(above spacer)

/ﬂ
' 2198-DCBUSCOND-RP312

2198-CAPMOD-2240 or
2198-CAPMOD-DCBUS-10 ¥
Accessory Modules
(2198-CAPMOD-2240 capacitor
module is shown)

DC-bus

Lug Connections and
Flexible Bus-bars 2!
(below spacer)

(1) An external active shunt can be wired to any of the accessory modules. See Mount Accessory Modules on page 81 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 439 for a description of this feature.

WARNING: Kinetix VPC motor operation at speeds exceeding the bus-
overvoltage speed limit can result in personal injury and/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  Refer to Motion Analyzer software to verify drive/shunt system sizing.
Access the tool at https://motionanalyzer.rockwellautomation.com.

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 JPs.

« 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).
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Ethernet Cable Connections Tthis procedure assumes that you have your Logix 5000 controller and

Kinetix 5700 modules mounted and are ready to connect the network cables.
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The EtherNet/IP™ network is connected by using the PORT 1 and PORT 2
connectors. Refer to page 92 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 Motion Accessories Specifications Technical Data, publication
KNX-TDoo4, for more information.

Figure 118 - ControlLogix and CompactLogix Ethernet Port Locations

ControlLogix® 5570 Controller with

Bulletin 1756 EtherNet/IP Communication Module || [ZIIT

P @)
Shenenp Compeony o CompactLogix™ 5370 Controller,
e 2w Compact GuardLogix® 5370 Controller
s e (CompactLogix 5370 controller is shown)
I <X

A
L [ O
ControlLogix Ethernet Ports O Om Down D
The 1756-EN2T modules have only one port, Front View I
1756-EN2TR and 1756-EN3TR modules have two. Front Views
o000 £ CompactLogix 5380 Controller, or jj —
ControlLogix 5580 and || #-=2% Compact GuardLogix 5380 Controller Eﬂ“ PR =
GuardLogix 5580 Controller . (CompactLogix 5380 controller is shown) =) A «:.1.‘; A
ctLogix™ 5380
% - g
Front View é@
- Port 1, Front
1GB Ethernet Port @ I ” - Port 2, Rear
I l Jem—l
i Bottom View

The Logix 5000 controllers accept linear, ring (DLR), and star network

configurations. Refer to Typical Communication Configurations on page 29
for linear, ring, and star configuration examples.

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

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.

Topic Page
Understand the Kinetix 5700 Display 178
Configure the Drive 188
Studio 5000 Logix Designer 188
Configure the Kinetix 5700 Drive Modules 193
Configure the Motion Group 215
Configure Regenerative Bus Supply Axis Properties 216
Configure Vertical Load Control Axis Properties 2
Configure Feedback-only Axis Properties 222
Configure Induction-motor Frequency-control Axis Properties 223
Configure IPM Motor Closed-loop Control Axis Properties 229
Configure SPM Motor Closed-loop Control Axis Properties 233
Configure Induction-mator Closed-loop Control Axis Properties 238
Configure Feedback Properties 244
Download the Program 249
Apply Power to the Kinetix 5700 Drive System 249
Understand Bus-sharing Group Configuration 251
Test and Tune the Axes 254
A Before you begin, make sure that you know the catalog number for each
\ ¥ drive module, the Logix module and /or controller, and the motor used in

your motion control application.
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Understand the
Kinetix 5700 Display

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 119 - Kinetix 5700 Drive LCD Display and Status Indicators

S
=
S

PRECHARGE @ : .
192.168.1.1 meD-© Status Indicators (see page 260)
DCBUS: 0.3V | Kimetix5700

“ E — PRECHARAGE

192.168.1.1
DCBUS: 0.3V

[ 2 ] = |

0000

Soft Menu Navigation Buttons

|

This is the Home [11screen.

« 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

and Single-axis Inverters Dual-axis Inverters
PRECHARAGE PRECHARAGE
192.168.1.1 192.168.1.1
DCBUS: 0.3V DCBUS: 0.3V
=1 E3 B
OO0OoQo O00Oo
IS I | I I iy
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.

Press to go back. Pressing enough times results in the Home m screen.
Pressing either arrow moves the selection to the next (or previous) item. When changing
Each soft menu item is executed by pressing the ANV values, pressing the up arrow increments the highlighted value. Values rollover after
navigation button directly below the item, as reaching the end of the list.
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shown in this example.

MAIN MENU

MOTORINFO |

LY.

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.

Kl
=
m Press to return to the Home screen.

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.
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Configure and Start the Kinetix 5700 Drive System

Menu Screens

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

You can use the soft menu items and navigation buttons to

view the information.

Table 106 - Navigating the Inverter Menu

MAIN MENU
A

MOTORINFO 'y
MDD

;‘;2';{;'::’5"3"“ 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: 1.1
Serial number SERIAL#: XXXXXXXXXXX
Model number MODEL: VPL-B1306F
Motor Info

Serial number

SERIAL#: XXXXXXXXXXX

Diagnostics>
Drive Diagnostics

Bus diagnastics

BUS VOLT: 0.0V

BUS CUR: 0.0A

Inverter diagnostics

INVUTIL: 0.0%

INV TEMP: 31.7C

Diagnostics>
Motor Diagnostics

Motor speed SPEED:0.0 RPM
Motor current MTR CUR:0.0A RMS
Motor utilization MTRUTIL:0.0%
Motor temperature MTR TEMP:0.00C

Diagnostics>
Encoder Diagnostics

Serial number

SERIALEXXXXXXXXXXX

Resolution

RESOLUTION: 262144

Number of turns

NO OF TURNS: 1

Encoder temperature ENC TEMP:33.7C
Supply voltage SUPP VOLT:1.3V
The link quality attribute indicates how noisy a communication link is and also indicates if there is a
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 Link Quality, RSSI reports the quality of link as seen at the motor end by the encoder. Maintain the RSSI
value between 80 and 100%. Persistent values below 80% indicates a poor feedback ground connection.

RSSI: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: 5

Diagnostics> - 1 2 1 2
Safety Inputs Hardwired input status OFF  OFF N ON
Safety state This attribute indicates the state of the safety supervisor object (refer to Safety
y Supervisor State on page 290.
This attribute indicates the number of safety controllers that have an input

Diagnostics> Input connections connection established. The input connection provides the controller with the SAFETY STATE:CONFIGURING |SAFETY STATE:RUNNING
Safgt Diagnostics drive’s safety status. The drive supports up to three input connections. INPUT CONNECTIONS:1 INPUT CONNECTIONS:1

y tlag OUTPUT CONNECTIONS:1 OUTPUT CONNECTIONS:1

This attribute indicates the number of safety controllers that have an output
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 Fault code as listed in the Kinetix 5700 Fault Codes.xlsx file. ! FLT S20 - CONV OVERLOAD FL
The converter thermal model indicates that the
Fault Log Fault details The problem as reported in the Kinetix 5700 Fault Codes.xlsx file. ! te;npera}t]ulhe/has exceeded the factory set capacity
rating of 110%.
Fault help The Possible Solution as reported in the Kinetix 5700 Fault Codes.xis file. Reduce the number ofdrives in the same bus group

Reduce duty-cycle of commanded motion

(1) For Kinetix 5700 fault code descriptions and possible solutions, see Kinetix 5700 Servo Drive Fault Codes, publication 2198-RD003.
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Table 107 - Navigating the DC-bus Power Supply Menu

Menu/Sub Menu

Selections Attributes Description Example Values
Catalog number 2198-Pxxx
Firmware revision FW REV: 1.1.450167
Module Info —
Hardware revision HW REV: 1.1

Serial number

SERIAL#H: XXXXXXXXXXX

Diagnostics>

Bus diagnostics

BUS VOLT: 0.0V

BUS CUR: 0.0A

Converter . i CONV UTIL: 0.7%

Diagnostics Converter diagnostics CONV TEMP: 317C
Shunt utilization SHUNT UTIL: 0.0%
Fault text Fault code as listed in the Kinetix 5700 Fault Codes.xlsx file. ) FLT §18 - CONV OVERTEMP FL

Fault Log Fault details The problem as reported in the Kinetix 5700 Fault Codes.xIsx file. 0 fT:Cetg:;assel:ré%cpoenr\ﬁlrjtrirﬁ;fﬂperature has exceeded the
Fault help The Passible Solution as reported in the Kinetix 5700 Fault Codes.xisx file. Reduce the number of drives in the same bus group.

(1) For Kinetix 5700 fault code descriptions and possible solutions, see Kinetix 5700 Servo Drive Fault Codes, publication 2198-RD003.
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Table 108 - Navigating the Regenerative Bus Supply Menu

g;':{iso':";"e"" 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

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: 0.0A RMS
IL3: 0.0A RMS
VL1-2: 0.0V RMS
VL2-3: 0.0V RMS
Diagnostics> VL3-1: 00V RYS
Dingnosis VLIN: DOV RIS
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
IN1: OFF
IN2: OFF
IN3: OFF
IN4: OFF
CONT ENABLE: 0
PWR SUP OK: 0
Fault text Fault code as listed in the Kinetix 5700 Fault Codes.xisx file. FLT $23 - AC PHASE LOSS

One AC phase has been lost on the AC line to the
converter.

Converter diagnostics

Digital Inputs

Digital Outputs

Fault Log Fault details The problem as reported in the Kinetix 5700 Fault Codes.xlsx file. (!

Fault help The Possible Solution as reported in the Kinetix 5700 Fault Codes.xlsx file. ! Check AC input voltage on all phases.

(1) For Kinetix 5700 fault code descriptions and possible solutions, see Kinetix 5700 Servo Drive Fault Codes, publication 2198-RD003.
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Table 109 - Navigating the iTRAK Power Supply Menu

Menu/Sub Menu

Selections Attributes Description Example Values
Catalog number 2198T-W25K-ER
Firmware revision FW: 6.1.7100254
Module Info

Hardware revision

HWREV:1.1

Serial number

SERIAL#: XXXXXXXXXXX

Diagnostics>
Converter Diagnostics

Bus diagnostics

BUS VOLT: 0.0V

Output 1diagnostics

OUTTVOLT: 0.0V

OUTTAMPS: 0.0A

OUTT PWR: 0.0kW

OUTTUTIL: 0.0%

Output 2 diagnostics

0UT2 VOLT: 0.0V

0UT2 AMPS: 0.0A

0UT2 PWR: 0.0kW

0UT2 UTIL: 0.0%

Converter diagnostics

TOTAL PWR: 0.0kW

Fault Log

Fault text

Fault code as listed in the Kinetix 5700 Fault Codes.xisx file. ! FLT $38 - FUSE BLOWN

Fault details

The problem as reported in the Kinetix 5700 Fault Codes.xisx file. The internal DC-bus power fuse is blown

Fault help

The Possible Solution as reported in the Kinetix 5700 Fault Codes.xlsx file. U

Return drive for repair if fault continues

(1) For Kinetix 5700 fault code descriptions and possible solutions, see Kinetix 5700 Servo Drive Fault Codes, publication 2198-RD003.
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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 information and make changes.

Press & to validate your changes:

« Ifthe change is invalid, the value doesn’t change.

« Ifthe change isvalid, an asterisk appears next to the
changed attribute.

SETTINGS

NETWORK
DISPLAY

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.
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Table 110 - 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
0ff 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 111 - 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
0ff 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 ] o CONV TEMP Converter temperature in °C
Cyclic Data Select —
SHUNT UTIL Shunt utilization in percent
OUT PWR Output power in watts
DC BUS CUR Output 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.
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Table 112 - 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
SStatic 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
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 . 0 IAC LINE AC Line current in Amps
Cyclic Data Select 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
ENABLED When Enabled (default), the drive's diagnostic
Web DISABLED ENABLED webpage is accessible.

(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 113 - 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
Netwark 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
ouTivoLT Output 1voltage in volts
QUT1 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
0uT2 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.

(AB) (AB)
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 PRECHARAGE ] < Axis State

the default cyclic data attribute (in this 192.168.1.1 | <~ [PAddress
example DC-bus voltage) appears. In addition, | _DCBUS:03V < CyclicData Attrbute
the setup and menu soft keys are displayed. =

This is the Home screen.

In this example PRECHARGE is the axis state attribute. Table 114 lists the other
axis states and their descriptions.

Table 114 - 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 391.
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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 I/O
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:
« IPaddress
+ 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 0f 192.168.1.1.

Refer to Setup Screens on page 182 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 13.

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 115 to determine if you need to install the
Kinetix 5700 Add-on Profile.
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Table 115 - AOP Installation Requirement

Drive Module I : e 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
oo ERSS (series B) 19 001 o fter 31.00 or later No
2198-RPxxx 10,001 or later M 32.00 or later No
CIP Security™ @ for:
2198-Pxxx, 2198-RPxxx
2198- 100 ERS3 (series B) 11.001 or later 32.00 Yes
2198-xxxx-ERS4
2198T-W25K-ER 12.001 or later 33.00 Yes
2198-xxxx-ERS3 (series B) 13.001 or later ™ 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-On Profile

Download Add-On profiles (AOP) from the Product Compatibility Download
Center (PCDC) website:

http://compatibility.rockwellautomation.com/Pages/home.aspx.

Follow these steps to download the Kinetix 5700 Add-On profile.

1. Go to the Product Compatibility Download Center.
The Compatibility & Downloads webpage appears.

2. Click Download.

Support

Downloads

Compatibility & Downloads

The Product Compatibility and Downioad Center (PCOC) can Reip you ind product-réiated aownioads
Inchuding firmware, release notes, assoclated soffware. drivers. tools and utilities

= Compare

Compare Products

&3 {ownload

Before upgrading one o mate products, check the compalibiity  Select one of mole products ko Wew i svailabbe downloads
BEtwOn B Rew prodUCtis) and he oM preauc(E) in the
system

157 NG5E Products

Softwa

3. Enter Kinetix 5700 in the Search PCDC window.
Click the appropriate firmware revision and follow prompts to

download.

5. Extract the AOP zip file and run Setup.
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Configure the Logix 5000 These procedures assume that you have wired your Kinetix 5700 drive system.
P ¥ ¥ Y

Controller 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’

Studio 5000

New Project Existing Project

From import Sample Project
From Sample Project From Upload

Recent Projects
& v cons $ oo ]
& sra s & v 4

2. From the Create menu, choose New Project.
The New Project dialog box appears.

r ol r M
@ v DWW ) Gl (3 e . 0 TTPH™
Project Types Search <0 Project Types Search X

P 5 -
5 Logix CompactLogix™ 5380 Controller I 5 Logix 4 Compact GuardLogix® 5380 Safety Controller I
-) CompactLogix™ 5480 Controller 5069-L306ERMS2 Compact GuardLogix® 5380 Safety Controller
Y ) View ~) View
: ControlLogix® 5570 Controller ':) 5069-L306ERS2 Compact GuardLogix® 5380 Safety Controller
l ControlLogix® 5580 Controller 5069-L3100ERMS2 Compact GuardLogix® 5380 Safety Controller
GuardLogix® 5570 Safety Controller 5069-L3100ERS2 Compact GuardLogix® 5380 Safety Controller
4 GuardLogix® 5580 Safety Controller 5069-L310ERMS2 Compact GuardLogix® 5380 Safety Controller
| 1756-L81ES 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-L83ES  GuardLogix® 5580 Safety Controller 5069-L320ERS2 Compact GuardLogix® 5380 Safety Controller
1756-L84ES GuardLogix® 5580 Safety Controller 5069-L330ERMS2 Compact GuardLogix® 5380 Safety Controller
Studio 5000® Logix Emulate™ Controller - 5069-L330ERS2 Compact GuardLogix® 5380 Safety Controller
I
Name: UM _SafetyContraoller Name: UM_Controller
Location:  C:\Users\Decuments\Studio 5000\Projects v | Browse.. Location: ~ C:\Users\Decuments\Studio 5000\Projects M Browse...
I
B e e
L = = e — e eee—

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.

Click Next.
The New Project dialog box appears.
© New Project e — L0 eS| [ Newprojeat . AR BN AL G oa s

1756-L84ES GuardLogix® 5580 Safety Controller
UM SafetyController

5069-1L330ERMS2 Compact GuardLogix® 5380 Safety Controller
UM _Controller

Revision: 32 v Revision: 32,

Chassis: [1?56—}.\7 7-Slot ControlLogix Chassis Security Authority: [No Protection

Slot:

Security Authority: [No Protection

Use only the selected Security Authority for authentication and
authorization

Secure With: O Logical Name <Controller Name >

Use only the selected Security Authority for authentication and
authorization

I Description:

Secure With: O Logical Name <Controller Name >

QO Permission Set

T =1 I

Description:

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
I/O Configuration folder.

Controller Organizer with Compact 4 =/1/0 Configuration
. 4 B95069 Backplane
GuardLOng 5380 Controuer {5 0] 5069-L330ERMS2 UM_Controller

4 g5 Al, Ethernet

B 5069-L330ERMS2 UM_Controller
4 g5 A2, Ethernet

B 5069-L330ERMS2 UM_Controller

Controller Organizer with GuardLogix 5580

+ 891756 Backplane, 1756-A7
controller. [ [0] 1756-L84ES UM_SafetyController
4 &5 Ethernet
[ 1756-L84ES UM _SafetyController
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6. Configure the Logix 5000 controller.

Your new Logix 5000 controller appears under the I/O Configuration
folder in the Controller Organizer.

In this example, a GuardLogix 5580 4 <10 Configuration

. . . 4 B31756 Backplane, 1756-A7
controller with 1756-EN2TR communication BT LRSS EaEBI
module is used. 4 & Ethemet

[ 1756-L84ES UM _SafetyController

4 i 1756-EN2TR UM_EN2TR
B3 1756 Backplane, 1756-A17

7. From the Edit menu, choose Controller Properties.
The Controller Properties dialog box appears.

8. 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

9. 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.

10. Click OK.
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Configure the Kinetix 5700  The Kinetix 5700 drive modules consist of the power supply, optional iTRAK

Drive Modules

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

Enter 2198 here to further ———Jgme

limit your search.

N\

Catalog  Module Discovery Favorites

‘21 88 Clear Filters Hide Filters 2
Module Type Category Fiters [l Module Type Vendor Fiters Ca)
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-PD31 Kinetix 5700 Bus Power Supply, 104, 195-264VAC, 324-528VAC

2158-P070 Kinetix 5700 Bus Power Supply, 254, 195-264VAC, 324-528VAC
2198-P141 Kinetix 5700 Bus Power Supply, 47A, 195-264VAC, 324-528VAC
N_2198-P208 Kinetix 5700 Bus Power Supply. 634, 195-264VAC. 324-528VAC
2198-RP083 Kinetix 5700 Regenerative Bus Supply, 24kW, 35.3A / 88.0A, 324-506VAC )
< . ronnn - n 1 A 4annns sARn AL AmaFaeae 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.

[ New Module

Connection

- Time Sync

- Module Info

- Intemet Protocol
- Port Corfiguration
- Network

Status: Creating

w General

Type:
Vendor:

Parent:
Mame:

Description:

2198-P208 Kinetix 5700 Bus Power Supply, 694, 195-264VAC, 324-528VAC

Rodawvell Automationfallen-Bradley
TBOOS_Enet

UM_Converter

Module Definition

Ethernet Address

(®) Private Network: 1921681 1=

O Host Name:

Revision: 13.001 EizvEe
Electronic Keying: Compatible Module

Power Structure: 2198-P208

Connection: Mation

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

.- General Power
Power Structure: 2193-P208 Advanced...
Kinetix 5700 Bus Power Supply, 694, 195-264VAC, 324-528...
Voltage: 400-480 VAC w~
Bus Configuration: Shared AC/DC
Primary Bus Sharing Group: Group2 ~
" Diagnostics Bus Regulator Action: Shunt Regulator -
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.

6. From the pull-down menus, choose the power options appropriate for
your hardware configuration.

Attribute Menu Description
Bus Configuration Shared Ac/nc (! Applies to 2198-Pxxx DC-bus power supply (converter) modules.
« Groupl
Bus Sharing Group @ « Group2 Applies to any bus-sharing configuration.
« Groups...
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 number
External Shunt ¥ « 2198-R004, 2198-R014 h b el ;
. 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 251.

(3) Refer to the Kinetix 5700, 5500, 5300, and 5100 Servo Drives Specifications Technical Data, publication KNX-TD003, for mare information on the
Bulletin 2198 external passive shunt resistors.

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.

8. Your 2198-Pxxx DC-bus power supply 4 <11/0 Configuration
appears in the Controller Organizer 4 #1756 Backplane, 1756-A7
under the Ethernet network in the I/O B [0] 1756-L84ES UM SafetyController

4 g Ethernet
[21756-184FS UM_SafetyController
© 2198-P208 UM_Converter

9. Click Close to close the Select Module 4 § 1756 EN2TR UM _EN2TR
Type dlalog bOX. B3 1756 Backplane, 1756-A17

Configuration folder.
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10. Right-click the DC-bus power supply you just created in the Controller

11.

12.

13.

Organizer and choose Properties.
The Module Properties dialog box appears.

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 the Digital Input category.
1| Module Properties: Local (2198-p208 3.001) > [ NRH NN

- General Digital Input

- Connection

- Time Sync

- Module Info Auis:

- Internet Protocol R M P

- Port Configuration

- Netwaork
Associated Axes Digital Input 1: Bus Capacitor OK i

e Digral Tput 2:
Digital Inpuf] igital Input 2: nassigne:

- Maotion Diagnostics

Status: Offine Apply

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.

Click the Associated Axes category.

1 o properies ot casepz00 200 [

- General

- Connection

- Time Sync

- Module Info

- Internet Protocol
- Port Configuration
- Network

8 Associated Ases|
- Power

- Digital Input

- Motion Diagnostics

Status: Offline

14.
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The New Tag dialog box appears.

New Tag ﬂ
- dn -
\| Description: ~ I
Usage <controllers >
| Type Connection
"l Alias For -
Data Type:  AXIS_CIP_DRIVE D
fl
Parameter s
Connection:
Scope: [ UM_SafetyController -
Class: [Standard VI
External [Readjwme VI
Access
Style: 5,2
|:| Constant
Sequencing
|:| Open AXIS_CIP_DRIVE Configuration
Open Parameter Connections
L

15. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.

16. Click Create.

The axis (Axis_1in this example) appears in the 4 &I Motion Groups
Controller Organizer under Motion Groups> oy o S

. . . & Axis_
Ungrouped Axes and is assigned as Axis 1.

el ropertes: oca 1060200 3000)_« [

- General Associated Axes
- Connection
- Time Sync
- Module Info Axis1: Axis_1 v] E New Axis...
Internet Protocol
- Port Configuration
Network
Power
- Digital Input
Motion Diagnostics

Status: Offline Sppiy

17. Click Apply.

18. Repeat step 1 through step 17 if you have more than one 2198-P208
DC-bus power supply.

196 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021



Chapter 6 Configure and Start the Kinetix 5700 Drive System

Configure the Regenerative Bus Supply

Follow these steps to configure the regenerative bus supply.

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|

Enter 2198-RP here to —— 2198-RP

further limit your search.

Module Type Category Filters =l Module Type Vendor Filters
Analog E| Advanced Energy Industries, Inc.
CIP Motion Converter Dialight

Communication Endress+Hauser

< | < | 1

Catalog Number Description
Kinetix 5700 Regenerative Bus Supply, 24kW, 35.3A / 88.0A
2198-RP200 Kinetix 5700 Regenerative Bus Supply, 67kW, 100.0A [ 200.0A
2198-RP263 Kinetix 5700 Regenerative Bus Supply, T19kW, 176.4A ] 263.0A
R95-RP312 Kinetix 5700 Regenerative Bus Supply, 140kW, 207.0A ] 312.0A

1 2

4.0f 603 Module Types Found

[] Close on Create [ Create | [ Close | [ Help |

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 Vendor: Rockwell Automation/Allen-Bradley
-Port Configuration Parent: Local Ethernet Address
i~ Network _— ~
5 Name: @) Private Network:  192.168.1. 1 =
=)-Mation =
3 ';Zi[:r'ate‘j Axes Description: e
- Digital Input -
- Diagnostics () Host Name:

Module Definition

Electronic Keying: Compatible Module
Power Structure: 2198-RP08BS

Type: 2198-RP088 Kinetix 5700 Regenerative Bus Supply, 24kW, 35.3A [ 88.0A

Revision: 10.001

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

Bus Configuration: | Shared AC/DC =

i~ Port Configuration
- Network
[=-Motian
-~ Associated Axes

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 251.

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.
Your 2198-RPxxx regenerative bus supply - 1/0 configuration

appears in the Controller Organizer 4 891756 Backplane, 1756-A7
under the Ethernet network in the I/O [ [0] 1756-L84E UM_RegenBus
Configuration folder. 4 & Ethernet

[ 1756-L84E UM_RegenBus

9. Click Close to close the Select Module
Type dialog box. #, 2198-5086-ERS4 S086_ERS4

10. Right-click the regenerative bus supply you just created in the Controller
Organizer and choose Properties.

The Module Properties dialog box appears.

A 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.
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11. Click the Digital Input category.
(3 ot moperies s oo

- General Digital Input
- Connection
- Time Sync
- Module Info g
- Internet Protocgl Axis Name: Axis_1
Port Configuration
- Netwaork
) Motion Digral nput 1
... Associated Axes . -
H Digital Input 2: IAC Line Contactor OK ']
- Power .
M Dioi Unassigne:
BT Digtal I0pUt3: | pnaple.
lBgnostcs B Bus Capacitor OK
Digital Input 4: Shunt Thermal Switch DK
AC Line Contactor OK
Status: Offine Bppy

12. From the Digital Input pull-down menu choose Bus Conditioner OK or
AC Line Contactor OK 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.
13. Click the Associated Axes category.
| B Mot Properte Loca 2108-rooss 20001 [

- General Associated Axes

i Connection

- Time Sync

-Module Info Axds 1 <none> v] B [ New Axis... I
-Internet Protocol
-Port Configuration
- Network

i

ower
- Digital Input
i Diagnostics

Status: Offine [ 0K ] [ Cancel ] [ Apply ] [ Help

14. Click New Axis.
The New Tag dialog box appears.

r ~
New Tag ﬁ
Neme: SEEI

Usage: <controller> -
Type Connection...
Alias For: -
Data Type AXIS_CIP_DRIVE D
Parameter -

Connection:
Scope = UM_RegenBus -
External [Readerite -
Access:
Style: =
[ constant

Sequencing
["] Open AXIS_CIP_DRIVE Configuration

Open Parameter Connections
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15. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.

16. Click Create.

The axis (Axis_1 in this example) appears in the 4 I Motion Groups
Controller Organizer under Motion Groups> ‘ i”i;?“‘fd s

. . . & Axis_
Ungrouped Axes and is assigned as Axis 1.

| 8 Modute roparties Loca 210820088 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
:
- Power
- Digital Input
... Diagnostics

Status: Offine [ ok | [ cancel | [ Apply | [ Help

17. Click Apply.

18. Repeat step 1 through step 17 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 ——Jgme- (2138 T i 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)
2138-5263-ERS3 Kinetix 5700, 1504, 458-747 Volt DC, CIP Safety (EtherNet/IP) Rockwell Automation...
21598-5263-ERS4 Kinetix 5700, 1504, 458-747 Volt DC, CIP Advanced Safety (EtherMNe... Rockwell Automation...
2138-5312-ERS3 Kinetix 5700, 1524, 458-747 Volt DC, CIP Safety (EtherNet/IP) Rockwell Automation...
21598-5312-ERS4 Kinetix 5700, 192A, 458-747 Volt DC, CIP Advanced Safety (EtherMNe... Rockwell Automation...
2198T-W25K-ER Kinetix 5700 iTRAK 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
E:;ui’"r;o Type: 2198T-W25K-ER Kinetix 5700 TRAK Power Supply
. Intemet Protocol Vendor: Rockwell Automation/fallen-Bradley
- Port Configuration Parent: Local Ethernet Address
i Network s = 2 i =
E| Moﬁon Mame: iTrak_Power_Supply (®) Private Network: 192.168.1. =
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 ITRAK Power Supply
: Egtwcooﬂl‘:dlguratlon Bus Configuration: Shared DC/DC
Primary Bus Sharing Group: Group 1 ~
Secondary Bus Sharing Group: | Group 1 ~
Bus Regulator Action: Shunt Regulator ~

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.
Primary Bus-sharing Group Selects the Bus Sharing Group shared with the AC/DC converter
(2) + Group! suppling DC voltage to the iTRAK power supply.

« Group2
Secondary Bus-sharing « Group3... Selects the Bus Sharing Group shared with the iTRAK Small Frame
Group 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.
Shunt Regulator Resistor Internal Enables the internal shunt (external shunt option is disabled).
Type External Enables the external shunt (internal shunt option is disabled).
External Shunt None 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 251. For more information on primary and
secondary bus-sharing groups, see iTRAK 5730 System User Manual, publication 2198T-UM0Q3.

(3) The iTRAK power supply does not support external shunts.

10.

11.

12.

202

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.

VAN

Click OK to close the New Module dialog box.

Your iTRAK power supply appears in the 4
Controller Organizer under the Ethernet
network in the I/O Configuration folder.

1/0 Configuration
4 B9 1756 Backplane, 1736-A4
[&a [0] 1756-L83E Legix_Controller
4 £ Ethernet
[& 1756-L835E Legix_Controller
§ 2198-PO70 Bus_Power_Supply

Click Close to close the Select Module

Type dialog box.

Right-click the iTRAK power supply you
just created in the Controller Organizer and choose Properties.

The Module Properties dialog box appears.

(9)

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 the Digital Input category.
7 Module Properties: Local c1987-w2sk-e8 12000 < [N

Digital Input

- General

- Connection

- Time Sync

- Module Info

- Intemet Protocal

- Port Configuration

- Netwark

=~ Mation

- Agsociated Axes

Axis: 1

Axis Name: <none =

Digital Input 1: Enable ~

Status: Offline oK

Cancel Apply Help

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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13. Click the Associated Axes category.
T s repei oz s o< [

- General Associated Axes
Connection

Time Sync
Module Info
Intemet Protocol
Port Configuration
Network

=) Mation

ower

- Digital Input
----- Diagnostics

14. Click New Axis.
The New Tag dialog box appears.

Axis 1: <none: LA Mew Axis...

New Tag ﬂ
-
Usage: <controller> -
" Type: Connection...
| Alias For: -
Data Type:  AXIS_CIP_DRIVE D
Parameter )
Connection:
Scope: = UM_SafetyController hd
Class lSLaﬂdard ']
External lReaerite v]
Access:
Style -
[ constant
Sequencing
[ Open AXIS_CIP_DRIVE Configuration
Open Parameter Connections

15. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.

16. Click Create.

The axis (Axis_1 in this example) appears in the 4 I Motion Groups
Controller Organizer under Motion Groups> s o i
o L

Ungrouped Axes and is assigned as Axis 1.
o properie: o 15052002000 <

- General Associated Axes
Connection
- Time Sync

Module Info s 10 Axis_1 '] B New AXis...

- Internet Protocol
Port Configuration
- Netwaork

- Power
Digital Input
- Maotion Diagnostics

17. Click Apply.

18. Repeat step 1 through step 17 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-Doo6-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
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 ]
< > < >
This example shows the Catelog Number Desorpton -
) 2188-Sxxx-ERSx single-axis 2198-5086-ERS3 Kinetix 5700, 43A, Network Safety 5TO
inverters you can choose from. 2198-5086-ERS4 Kinetix 5700, 43A, Inverter, Networked Advanced Safety
2198-5130-ERS3 Kinetix 5700, 65A. Network Safety STO
2198-S130-ERS4 Kinetix 5700, 65A, Inverter, Networked Advanced Safety
2198-5160-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
2198-5312ERS3 Kinetix 5700, 152A, Network Safety STO
2198-5312-ERS4 Kinetix 5700, 1924, Inverter, Networked Advanced Safety W
< >

Select Module Type

Catalog  Module Discovery Favorites

This example shows the
2198-Dxxx-ERSx dual-axis
inverters you can choose from.

[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 ]
< > < >

Catalog Mumber
2198-D00E-ERS3
2198-D00E-ERS4
2198-D012-ERS3
2198-D012-ERS4
2198-D020-ERS3
2198-D020-ERS4
2198-D032-ERS3
2198-D032-ERS4
2198-D057-ERS3
2198-D057-ERS4

<

Description

Kinetix 5700 Dual Axis, 2.5A, Network Safety STO

Kinetix 5700, 242 5A, Dual-Axis Inverter, Networked Advanced Safety
Kinetix 5700 Dual Axis. 5A. Metwork Safety STO

Kinetix 5700, 2¢5A, Dual-Axis Inverter, Networked Advanced Safety
Kinetix 5700 Dual Axis, 8A, Network Safety STO

Kinetix 5700, 2¢8A, Dual-Axis Inverter, Networked Advanced Safety
Kinetix 5700 Dual Axis. 13A, Network Safety STO

Kinetix 5700, 2¢13A, Dual-Axis Inverter, Networked Advanced Safety
Kinetix 5700 Dual Axis, 23A, Network Safety STO

Kinetix 5700, 2¢23A, Dual-Axis Inverter, Metworked Advanced Safety

v
>

2. Enter 2198 to narrow your choices and select your 2198-xxxx-ERS3 or

3.

2198-xxxx-ERS4 inverter as appropriate for your hardware configuration.

Click Create.
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The New Module dialog box appears.

4 | New Module [
B General| General
- Connection
----?gfetys Type: 2198-D006-ERS4 Kinetix 5700, 2x2.5A, Dual-Axis Inverter, Advanced Safety (Eth...
- Time Sync
____Mﬂdu‘eylnm Vendor: Rockwell Automation/Allen-Bradley
- Infemet Protocol Parent: Local Ethernet Address
Port Configuration S -
Metwork Name: UM_D006 (@) Private Network: 192.1681. 6=
£ Motion Description: § - |
- Associated Axes i (L)TP Address: g k 2
- Power ul
- Digital Input |
- Motion Diagnostics Module Definition |
=I-Motion Safety 1
T - Actions B zafetby et 412C_040E_5324 E
: umber: i
Primary Feedback [P i 9.001
Scaling Electronic Keying: Compatible Module 9/5/2017 1:54:07.652 PM Hl
~ST0 Power Structure: 2198-D006-ERS4
i SSW Safety Application: Networked ||
B MUE\DT Saelid Connection: Motion and Safety
- Actions
. Primary Feedback Motion Safety 1- Single Feedback Mnmtnr!ng
- Scaling Motion Safety 2: Single Feedback Monitoring
STO H
881
Status: Creating ok ) [ Cancel | [ Help
e —

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 116 - 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 206
%}ggzgﬁzgggz (series B) 31 or later 9 or later %lgﬁ Maodeulzeogefinition for 2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B)
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Configure Module Definition for 2198-xxxx-ERS3 (series A) Drives

1. Under Module Definition click Change.
The Module Definition dialog box appears.

Module Definition ﬁ

Revision: 0015
Electronic Keying: [Compatible Module VI
Power Structure: |2198-D006-ERS3 v

E\ferify Power Rating on Connection

|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.

2. From the Connection pull-down menu, choose the Connection mode for
your motion application.

A When ‘Safety’ appears in the Connection mode, integrated
\¥ safety is implied.

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.

Table 117 - 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 « Hardwired STO is controlled by the hardwired safety inputs or Integrated is managed by another
secondary safety controller 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.

206

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 13.

3. Click OK to close the Module Definition dialog box.
4. Click Apply.
5. Goto Configure the Power and Safety Categories on page 209.
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Configure Module Definition for 2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B) Drives

Follow these steps to configure 2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B)
inverters.

1.

Module Definition for
2198-xxxx-ERS3 (series B) inverters
(no feedback configuration).

Under Module Definition click Change.
The Module Definition dialog box appears.

Module Definition for
2198-xxxx-ERS4 inverters
(includes feedback configuration).

Meodule Definition

Module Definition

Revision:
Electronic Keying:

Power Structure:

[] verify Power Rating on Connection

0015 Revision: 001 1S

-

[Compatlb\e Module

[Compatib\e Module

Electronic Keying:

ml
ml

[2198-D006-ERS3 - Power Structure: [2198-D020-ERS4

Verify Powver Rating on Connection

Safety Application:

Networked Safety Application: Networked

Connection:

Motion and Safety Connection:

Motion Safety 1:

Mation and Safety
Single Feedback Monitoring

Safe Stop Only - No Feedback Mation Safety 1:

Mation Safety 2-

Safe Stop Only - No Feedback

[l a]l«][«

(44« «

Maotion Safety 2: Single Feedback Monitoring

0K

l

[ cancel | [ e | [ ok | [ concel | | e |
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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)
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 boc 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) Drives with
Series B Drives on page 280 for more information.

lCompatLbl.e Madule

)

Drive Cat. No. Studio 5000 Logix Designer Electronic Keying

Version 30 or earlier Compatible Module

2198-xxxx-ERS3
(replacing series A with series B)

Version 31 or later Exact Match (recommended) !

(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 118 on page 208 for
definitions).

l Networked

Metworked
Hardwired

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 118 - Safety Application Definitions

Minimum Drive Module () | Drive Module Connection

Required Options Minimum Controller Required @

Safety Application Mode (") | Safety Functions

« ControlLogix 5570

Hardwired Safe Torque-off (STO) 2198-xxxx-ERS3 (series A) Motion Only - CompactLogix 5370

« Motion and Safety

Safe Torque-off (STO) 2198-xxxx-ERS3 (series A) - Safety Only GuardLogix 5570
) . « Motion and Safety
Timed SS1 2198-xxxx-ERS3 B
Networked (integrated) me X (series B) « Safety Only .
Timed SS1 « GuardLogix 5580
+ Monitored SS1 2198-x00x-ERSA « Motion and Safety « Compact GuardLogix 5380

« Safety Only

« Controller-based safety functions )

(1) For 2198-Dxxx-ERS4 (dual-axis) inverters, you must configure axes 1and 3 as either Networked or Hardwired, they cannot be mixed.

(2) Where a 2198-xxxx-ERS3 drive is specified, a 2198-xxxx-ERS4 drive is backwards compatible.
Where a 2198-xxxx-ERS3 (series A) drive is specified, a 2198-xxxx-ERS3 (series B) drive is backwards compatible.

(3)  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.

(4) See the Kinetix 5700 Safe Monitor Functions Safety Reference Manual, publication 2198-RM0Q1, for more information on these Drive Safety instructions.

4. From the Connection pull-down menu, choose [ Vetion and Sarety -
the Connection mode for your motion
. . .« . Maotion Onl
application (see Table 119 for definitions). Safety Only
A When ‘Safety’ appears in the Connection mode, integrated safety
\ ¥/ is implied.
Table 119 - 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, [Single Feedback Monitorng =
choose the integrated safety type (see Table 120  Sefe Stop Only - No Feedback
.. Single Feedback Monitoring
on page 209 for definitions).

‘Motion Safety’ applies to 2198-Sxxx-ERS4
(single-axis) inverters. ‘Motion Safety 1’ and ‘Motion Safety 2’ applies to
2198-Dxxx-ERS4 (dual-axis) inverters.

Motion Safety and Motion Safety 1 align with Axis 1 configured in
Associated Axes. Motion Safety 2 aligns with Axis 3 configured in
Associated Axes.
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Table 120 - Motion Safety Definitions

Safety Application | Module Connection

Motion Safety Mode Mode Options Description

STO Only 2198-xxxx-ERS3 (series A and B): 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): 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

Sinale Feedback Moti d Safet rated Hiperface DSL encoder, for example, a VPL-B1003P-0 or W motor used in the DSL Feedback

Mor?itoring Networked : ng;’;‘ grrllly a8 | port. This can also be a Sine/Cosine or EnDat device, for example, an MPL-B310P-M motor used in

Dual Feedback
Monitoring

the Universal Feedback port. See the Kinetix 5700 Safe Monitor Functions Safety Reference
Manual, publication 2198-RM00, 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 device. See the Kinetix 5700 Safe Monitor Functions Safety Reference Manual, publication

2198-RM00Y, to evaluate SIL levels possible with two feedback devices.

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 13.

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

i Connection

i+ Time Sync

i+ Module Info

i+ Intemet Protocal

i+ Port Configuration
i+ Network

[=- Motion

Associated fues

Digital Input
i Diagnostics
i Cyclic Read/Write

Status: Creating

Power
Power Structure: 2193-D006-ERS4 Advanced...
Kinetix 5700 Dual Axis, 2.5A, Networked Advanced Safety
Voltage: 400-480 VAC v
Bus Configuration: Shared DC w
Primary Bus Sharing Group: Group 2 o

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
1 Applies to 2198-Sxxx-ERSx and
Shared ¢ 2198-Dxxx-ERSx inverter drives.
Bus Configuration Applies to the designated inverter in

Shared DC - Non-CIP Motion™ Converter (2 |drive systems powered by the
8720MC-RPS regenerative power supply.

Bus Sharing Group @ |+ Group?

* Groupl Applies to any bus-sharing

configuration.

« Group3...

(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 251.
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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.

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 « -0 Configuration

. . 4 B91756 Backplane, 1756-A7
in the Controller Organizer under the [ 0] 1756.L84ES UM, SafetyController
Ethernet network in the 4 & Ethemet

. 1756-L84ES UM_SafetyController
I/O Configuration folder. § 21985708 UM Comerter

=’ 2198-D006-ERS4 UM_D006
B 2198-5086-ERS4 UM_S086
4 ] 1756-EN2TR UM_EN2TR
B31756 Backplane, 1756-A17

5. Right-click the drive you just created in the Controller Organizer and
choose Properties.

The Module Properties dialog box appears.

A To configure the remaining inverter properties, you must close

\ ¥/ the New Module dialog box and reopen it as the Module Properties
dialog box.

If Then

Your application includes integrated safety Go to step 6 on page 210.

Your application includes hardwired safety or

has no safety connections Go to Continue Inverter Configuration on page 211.

6. Click the Safety category.
Mot propries oo cron sass s o0 [

- General Safety
Connection
o]
- Time Sync Connection [ Requested Packet| Connection Reaction Max Observed
. Module Info Type Interval (RPI) (ms) [ Time Limit (ms) | Netwark Delay (ms)
- Intemet Protocol Safety Input 10 3 401 [ Reset
- Port Configuration Safety Qutput 20 60.0 | Reset
- Network
[=-Mation
- Associated Axes Configuration Ownership
Power
Digital Input Reset Ownership =
. Motion Diagnostics
Kt OEn

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

[ Advanced Connection Reaction Time Limit COM
Input
Requested Packet Interval (RPI) W = ms (6 - 500)
Timeout Muliplier: 25 04
Network Delay Multiplier: 200}~ % (10-600)
Connection Reaction Time Limit: 401 ms
Quiput
Requested Packet Interval (RPI) 20 ms (Safety Task Period)
Timeout Muliplier: 25 04
Network Delay Multiplier: 200}~ % (10-600)
Connection Reaction Time Limit: 60.0 ms
l OK ] ’ Cancel ‘ i Help ]

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

For more information about the Advanced Connection Reaction Time
Limit Configuration, refer to Additional Resources on page 13 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.

Continue Inverter Configuration

After youw'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 121 - Kinetix 5700 Feedback Axis Summary

Kinetix 5700 Inverter Inverter Cat. No. Motor Feedback Auxiliary Feedback
. : 2198-Sxxx-ERS3 or . :

Single-axis Inverters 7198-Sxxx-ERSA 1(axis 1) 1(axis 2)

Dual-axis Inverters %}gg:g;ﬁ:gggz or 2 (axis 1and 3) 2 (axis 2 and 4)
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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.

Mo proerte: o c198-o0s s ey < [

- General Associated Axes
- Connection
Safety
- Time Sync Axis 1 [<ﬂ0ne> '] New Axis...
Module Info
- Internet Protacol Motor Feedback Device: [DSL Feedback 1 Port ']
Port Configuration
-~ Network Load Feedback Device: [<ﬂ0ne> ']
=-Mation
® Associated Axes
Power Aois 2 (Auiliary [<”°”9> '] MNew Axis...
- Digital Input
Motion Diagnostics Master Feedback Device: [<ﬂ0ne> ']
=-Mation Safety 1
Actions
- Primary Feedback
Scaling A .
-5T0 foas 3: | <cnone> z) [ ew oss..|
il Motor Feedback Device: [DSL Feedback 2 Port ']
=-Mation Safety 2 :
Actions
ice: < >
. Primary Feedback Load Feedback Device: [ none ']
Scaling
~3T0 Axis 4 (Auwxiliary [<none> v] New Axis...
581
Master Feedback Device: [<ﬂ0ﬂ9> ']
Status. Offine Apply

In this 2198-Doo6-ERS4 (dual-axis inverter) example, four axes are

possible. Single-axis inverters support only two axes.

« Axis1and 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).
Figure 120 - Dual-axis Inverter Feedback

Detail A
Kinetix 5700 = |
Dual-axis Inverter || ]

Bc

]

[slalala]

|
LL

Motion Safety 1 Motion Safety 2
™ Associated Axes - Axis 1 Associated Axes - Axis 3
See Detail A
S “¢»
= UFB-A | UFB-B
MF-A | MF-B

I
Universal and DSL Hiperface
Feedback Connectors
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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 o2
Description: ~ I

-
Usage <controllers >
Type: Connection
Alias For o
|| DataType:  AXIS_CIP_DRIVE D

Parameter e
Connection:
Scope: b UM_SafetyController -
Class: [Standard VI
Extemal [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.

7. Click Create.
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The axis (Axis_1 in this example) appears in the 4 & Motion Groups
Controller Organizer under Motion Groups> ‘ g”i?“'fd s
. . . & Axis_
Ungrouped Axes and is assigned as Axis 1. @ Axis. 2
ol propetes Loca o8 ouee s 501 < [
- General Associated Axes
- Connection
- Safety
- Time Sync Axis 1: Axis 2 > New AXi...
Module Info © [ l E] -
- Internet Protocol Motor Feedback Device: [DSL Feedback 1 Port 'I
Port Configuration
- Netwark Load Feedback Device: [<none> 'I
=-Mation
- Power Axis 2 (Auxiliary [<”°”9> 'I News Axis...
- Digital Input
.. Motion Diagnostics Master Feedback Device: [<none> vl
@--Motlon Safety 1

Feedback-only Axis Properties on page 222 for more information.

Refer to Configure Module Properties on page 244 for configuring motor
feedback, load feedback, and master feedback devices.

o) You can configure an axis as Feedback Only. Refer to Configure

8. Click Apply.
9. Click the Digital Input category.

- General Digital Input
i Connection

Madule Info Auds: 1 =]

nternet Protocol Axis Name: Axis_2
ort Configuration

-~ Network Digital Input 1: Enable =
E| Motion
Associated Axes Digital Input 2: Home -

Power Digital Input 3: UEnn:bS;Qﬂ!d
[ Digital Input| Home
Digital Input 4:
Diagnostics Registration 1

Registration 2
Positive Overtravel
Negative Overtravel
Regeneration OK

itor 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
IOD connector.

« When a 2198-Dxxx-ERSx dual-axis inverter is the first drive module
(adjacent to the 2198-CAPMOD-2240 capacitor module) and Axis 1 and
3 are used, you must configure the Digital Input category as
Regeneration OK and wire the IOD connector for each axis.

11. Click OK.
12. Repeat step 1 through step 11 for each 2198-xxxx-ERSx servo drive.
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Configure the Motion Group

Follow these steps to configure the motion group.

In the Controller Organizer, right-click Motion Groups and choose New
Motion Group.

The New Tag dialog box appears.

-

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021

New Tag ﬂ
Name: UM_Motion
|| Description ~
.
Usage: <controller> =
| Type: Connection...
|| Alias For: -
i| Dsta Type MOTION_GROUP D
Parameter -
Connection:
Type the new motion group Name.
Click Create.
Your new motion group appears in the Controller 4 I Motion Groups
Organizer under the Motion Groups folder. © UM Morion
4 = Ungrouped Axes
Right-click the new motion group and choose jfxis-;
o 15_

Properties.
The Motion Group Properties dialog box appears.

Axis Assignment | Atiribute | Tag
Unassigned: Assigned
Axis_1
Axis_2
|
-
Coc [ cost J[ coov [ _roe ]|

Click the Axis Assignment tab and move your axes (created earlier) from
Unassigned to Assigned.

Click the Attribute tab and edit the default values as appropriate for your
application.

Click OK. 4
Your axes moves to the new motion group.

Motion Groups

4 o UM_Motion
<& Axis_1
<& Axis_2
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Configure Regenerative Bus rollow these steps to configure Axis Properties for your 2198-RPxxx
3upp|y Axis Properties regenerative bus supply.

1. Inthe Controller Organizer, right-click the regenerative-bus supply axis
and choose Properties.

2. Select the General category.
The General dialog box appears.

<y Axis Properties - Axis 1 — — Ié]
Categories:

General

- AC Line

- DC Bus Axis Configuration IRegenerauve AC/DC Converter i |

1 S Moltioe Loop Feedback Configuration: INo Feedback ']

- Bus Observer

- Current Loop Converter Configuration: IBus Vaoltage Control - |

- Actions -

| ..Exceptions Loop Response: IMedlum ']

- Cyclic Parameters Converter Starup Method: IAuT.ornatic - |

- Parameter List

- Status

- Faults & Alarms

- Tag Assigned Group
Motion Group: UM_Regen 'I E New G
Update Period: 20 E}

Assodated Module
Maodule: IRegen_Bus_SuppIy v]
Maodule Type: 2198-RP088
Power Structure: 2198-RP088
Axis Mumber: I‘i v]
Axis State:
Manual Tune... [ oK ] [ Cancel l Apply

3. From the Loop Response pull-down menu choose Medium (default).
Loop Response is for BusVoltageSetPoint dynamic changes during
operation, not voltage regulation 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 (default) for active DC-bus voltage regulation

« Enable Request 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 Regulation on page 40.

5. Click Apply.
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6. Click the AC Line category.

\Hq Axis Properties - Axis_1

Categories:

- General

- DC Bus

- Bus Voltage Loop
- Bus Observer

- Current Loop

- Actions

- Exceptions

- Cyclic Parameters
- Parameter List

- Status

- Faults & Alarms

. Tag

Axis State:

Manual Tune...

AC Line

AC Line

Source Power:

2400

5
kVa
[ OK ] \ Cancel l Apply

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.

\HQ Axis Properties - Axis_1

==

Categories:

- General
- AC Line

- Bus Voltage Loop
- Bus Observer

- Current Loop

- Actions

- Exceptions

- Cyclic Parameters
- Parameter List

- Status

- Faults & Alarms

. Tag

Axis State:

Manual Tune...

DC Bus

Load Capacitance

External Bus Capacitance:

Converter Bus Capacitance:

Total Bus Capacitance:

Bus Capacitance Compensation

System Capacitance:

0.0
9400
9400

1.88294728e-003

uf
uf
uf

% Rated/(Volts/s)

[ o

| [ cancel | Apply

External bus capacitance is the sum of all drive and accessory module
capacitance.

IMPORTANT  An accurate 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 376 to

calculate external bus capacitance.

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021

217



Chapter 6 Configure and Start the Kinetix 5700 Drive System

9. Click the Bus Voltage Loop category.

(_'q Axis Properties - Axis_1 [ ——— e ——— o—— &J
Categories:
- General Bus Voltage Loop
- AC Line .
=
Bandwidth 5210609 Herz
Bus Observer
- Current Loop Integrator Bandwidth: 13.026523 Hertz
Actions
"l - Exceptions Limits
| Cyclic Parameters ey Tl e 229.40796 Valts
- Parameter List
Status
- Faults & Alarms
Tag
Axis State:
Manual Tune... [ OK ] [ Cancel I Apply
We do not recommend changing the default bandwidth values.
The default Gains are set to support peak load current. See Detuned Gain
Setting Examples on page 220 for an example of a detuned gain set.
Detuned gains increase system stability and can improve THD, but
voltage regulation will be less stiff.
IMPORTANT  Reduced voltage regulation stiffness can result in overvoltage or
undervoltage faults during peak load.
10. Click Parameters.
Qg Axis Properties - Axis_1 e | ——— I#J
Categories:
... General Motion Axis Parameters
AC Line
- DC Bus Parameter Group: Bus Voltage Loop s
Bus Voltage Loop
- Bus Observer
Current Loop Name | Value Unit
- Actions Bus\oltageErrorTolerance 22940796 [Volts
W Exceptions BusVoltageErrorToleranceTime 05|s
| - Cyclic Parameters BusVoltagelntegratorBandwidth 13.026523 |Hertz
BusVoltageLoopBandwidth 52.10609 |Hertz
- Status BusVoltageRateLimit 37553.19 [Volts/s
Faults & Alarms BusVoltageReferenceSource Automatic|
- Tag BusVoltageSetPoint 702.58124 |Volts
Axis State:
Manual Tune... [ OK ] [ Cancel l Apply

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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11. From the BusVoltageReferenceSource pull-down menu, choose:

« In the Automatic (default) setting, the converter optimizes the Bus
Voltage Reference for the best converter performance

« Inthe 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 Regulation on page 40.

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.

3 Axis Properties - Axis_1

Categories:

- General

- AC Line

- DC Bus

- Bus Voltage Loop
- Current Loop

- Actions

- Exceptions

- Cyclic Parameters
- Parameter List

- Status

- Faults & Alarms
--Tag

Axis State:

Manual Tune

Bus Observer
Configuration: Bus Observer with Voltage Estimate -7

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.

Table 122 - Bus Observer Configurations

Bus Observer .
Configuration Observer Operation Impact
Disabled « Load Estimate Decoupling Disabled

« Increased DC-bus voltage ripple
« Reduced current THD

Voltage Feedback Filtering Disabled
« Load Estimate Decoupling Disabled

Voltage Estimate Only

« Voltage Feedback Filtering Enabled

« Reduced voltage regulation stiffness

« Load Estimate Decoupling Enabled

Bus Observer Only « Voltage Feedback Filtering Disabled « Decreased DC-bus voltage ripple

i » Increased current THD
\Eglstaogbesggtlfnrqe‘?ltgh - Load Estimate Decoupling Enabled « Increased voltage requlation stiffness
(Default) « Voltage Feedback Filtering Enabled
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15. Click the Current Reference category.

& Axis Properties - Axis_1 Lﬁ |
Categories:

General Current Reference

AC Line

DC Bus Low Pass Filter Bandwidih: (10421218 Herz Parameters...

Bus Voltage Loop
Bus Observer Notch Filter Frequency 00 Hertz
Current Reference
CurrentLoop
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.

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.

3 Axis Properties - Axis_1 — — Lihj
Categories:
- General Current Loop
AC Line .

- Bus Voltage Loop
- Bus Observer

™ rent Loop Bandwidth 5000 Herz
ol - Actions Integrator Bandwidth: 125.0 Hertz
- Exceptions

- Cyclic Parameters
- Parameter List

- Status
- Faults & Alarms Limits
~Tag Vector Limit: 2492918 % Rated
Axis State:
Manual Tune [ OK l \ Cancel I Apply

We do not recommend changing the default bandwidth values.

Table 123 - Detuned Gain Setting Examples

Gain Setting With Reduced Performance Value
Bus Voltage Loop Bandwidth 16
Bus Voltage Loop Integrator Bandwidth 4
Current Loop Bandwidth 160
Current Loop Integrator Bandwidth 40

Detuning to a desired level, while maintaining stability, can be achieved
by setting a current loop bandwidth and maintaining proportional
spacing of 10x between the voltage and current loop, and 4x spacing from
the loop bandwidth to integral loop bandwidth.

17. Click OK.

220 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021




Chapter 6 Configure and Start the Kinetix 5700 Drive System

Configure Vertical Load
Control Axis Properties

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 o 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-ATo03.

Figure 121 - Configure Vertical Load Control

Q}' Axis Properties -

Categories
General
; Axis Configuration: [Posiuon Loop v]
M.c.n.t:rnlifdet;ack Feedback Configuration: [Mor.or Feedback v]
- Scaling Application Type: [Basic V]
- Hookup Tests "
.. Polarity Loop Response: [Medlum v]
- Autotune Vertical Load Contol Disabled -
H.L?agack\ash ELelies
Compliance Assigned Group Enabled
- Friction Mation Group [Mouon_Group v] D New Group
i Observer
- Position Loop Update Period 20 D
- Velocity Loop
- Acceleration Loop Associated Module
- Torque/Current Loop
D Module: [RM_Daz20 v
-~ Homing Madule Type 2198-D020-ERS4
- Actions
- Exceplions Power Structure: 2198-DO20-ERS4
- Dirive Param.eters fivie T [1 v]
- Parameter List
- Status
- Faults & Alarms
- Tag
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Configure Feedback-only Follow these steps to configure stopping-action axis properties.

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:
General
I Master Feedback
- Scaling Axis Configuration IFeedback Qnly v]
___Eg;ﬁf HESE Feedback Configuration: lMasterFeedback v]
Haming
- Exceptions Assigned Group
Drive Parameters . = : N i
- Parameter List llcioplicin; [UM—MOUOH '] D New Group
Status Update Period: 20
- Faults & Alarms D
Tag Assodiated Module
Module |UM_DO006 |
Module Type: 2193-D006-ERS4
Power Structure 2198-D00G-ERS4
Axis Number: [1 v]
Axis State: Safety State:
Manual Tune
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 244 for configuration
examples.
8. Select the Master Feedback Category.
The Master Feedback Device Specification appears.
Axis Properties - Axis_3 - - @
Categories:
.. General Master Feedback Device Specification
.-Scaling Device Function: Master Feedback
Hookup Tests Feedback Channel Feedback 1
- Polarity
Homing Type: Mot Specified >
- Exceptions Units peciied
Drive Parameters Digital AqB
- Parameter List Digital AqB with VW
Status Sine/Cosine
- Faults & Alarms Sine/Cosine with LIV
Tag Hiperface
EnDat Sine/Cosine
EnDat Digital
Auxis State:
Manual Tune [ 0K l [ Cancel I Apply

9. From the Type pull-down menu, choose a feedback device type.
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See Configure Axis Properties beginning on page 246 for configuration
examples.

10. Review other categories in the Controller Organizer and make changes
as needed for your application.

11. Click OK.

See Auxiliary Feedback Specifications on page 114 for more information on
auxiliary feedback signals and Allen-Bradley auxiliary feedback encoders
available for use.

configure Induction-motor  rollow these steps to configure induction-motor axis properties for various
Frequency-control Axis frequency control methods.
Properties

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 Iﬁ
Categories:
General
I =-Motar I
Model Axis Configuration lFrequency Control - |
---}?\nalyzer Feedback Configuration: INo Feedback v]
- Scaling
- Hookup Tests
- Polarity
- Planner
- Frequency Control Vertical Load Contal: IDlsab\ed = |
- Actions
- Exceptions .
- Drive Parameters Assigned Group
- Parameter List Motion Group: IUM_Mohon - | [] New Grou
- Status
. Faults & Alarms Update Period: 20 E
- Tag
Assodated Module
Module: [um_poos -
Maodule Type: 2198-D006-ERS4
Power Structure: 2198-DO06-ERS4
Axis Mumber: |1 = |
Axis State: Safety State:
it e [ 0K ] ‘ Cancel I Apply

3. From the Axis Configuration pull-down menu, choose Frequency
Control.

4. From the Feedback Configuration pull-down menu, choose No Feedback.

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.
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7.

Axis Properties - Axis_2

Select the Motor category.

L)

Categories:

- General

| o=

- Model
Analyzer
- Scaling
Hookup Tests
- Polarity
Planner
- Frequency Cantral
Actions
- Exceptions
Drive Parameters
- Parameter List
Status
- Faults & Alarms
Tag

Axis State:

Manual Tune...

Motor Device Specification

Data Source:

Motor Type:

Units

HNameplate / Datasheet - Phase to Phase parameters

Rated Power 0.0 kW Pole Count 4
Rated Voltage: 0.0 Volts (RMS) Rated Frequency: 60.0 Hertz
Rated Speed: 0.0 RPM Max Speed: 0.0 RPM
Rated Current 0.0 Amps (RMS) Peak Current 0.0 Amps (RMS)
Mator Overload Limit 1000 % Rated
Safety State:
o] (o) [ o

[Nameplate Datasheet V]
<none> Change Catalog..

[Rotarylnducuon V]

Rev -

10.

11.

From the Data Source pull-down menu, choose Nameplate Datasheet.
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 412 for a motor performance datasheet
example. Also, see Motor Nameplate Datasheet Entry for Custom Motor
Applications, publication 2198-AT002.

Click Apply.

Basic Volts/Hertz Method

1. Configure the General category and Motor category as shown in General
and Motor Ca.tegorles on page 223.
2. Select the Frequency Control category.
From the Frequency Control Method pull-down menu, select Basic Volts/
Hertz.
Axis Properties - Axis_2 —— I&J
Categories:
- General Frequency Control
=~ Mator I
- Model Frequency Control Method: Basic Volts/Herz ']
£ hnalyzer Maximum Voltage: 0.0 Valts (RMS)
- Scaling
- Hookup Tests Maximum Frequency: 1300 Herz
- Polarity
o Plaais Break Voltage 0.0 Vaolts (RMS)
Break Freguency: 300 Herz
- Actions
.Exceptions Start Boost 0.0 Volts (RMS)
- Drive Parameters Run Boost 0.0 Volts (RMS)
- Parameter List
- Status Limits
---iaults & Alarms Velocity Limit Positive: 0.0 Position Units/s
.. Tag
Velocity Limit Negative: 00 Position Units/s
Axis State: Safety State:
Manual Tune... OK ] [ Cancel Apply
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4. Enter the Basic Volts/Hertz attribute values appropriate for your
application.

Default values are shown.

5. 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 Control
- Actions
- Exceptions
- Drive Parameters
- Status
- Faults & Alarms
- Tag

Moiion Axis Parameiers

Associated Page..

Parameter Group: Frequency Control &
Name = | Value Unit
BreakFrequency 30.0|Hz
BreakVoltage 0.0|Valts (RMS)
CurrentVectorLimit 200.0|% Motor Rated
FluxUpControl Automatic Dela
FluxUpTime 0.0|s
FrequencyControlMethad Basic Volts/Hertz|
MaximumFrequency 130.0|Hz
MaximumVoltage 0.0{Volts (RMS)
RunBoost 0.0|Valts (RMS)
SkipSpeedi 0.0|Paosition Units/s
SkipSpeed2 0.0|Position Units/s
SkipSpeedBand 0.0|Position Units/s
StartBoost 0.0|Volts (RMS)
VelocityDroop 0.0|(Position Units/s)/% Rated
VelocityLimitNegative 0.0|Position Units/s
VelocityLimitPositive 0.0|Position Units/s
VelocityLockTolerance 0.0|Position Units/s

Axis State:

Manual Tune...

Safety State:

OK ] [ Cancel

l

Apply

7. From the Parameter Group pull-down menu, choose Frequency Control.

8. Set the FluxUp, SkipSpeed, VelocityDroop, and CurrentVectorLimit
attributes appropriate for your application.

See the corresponding section in Appendix F, beginning on page 397, 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 223.
2. Select the Frequency Control category.
3. From the Frequency Control Method pull-down menu, choose Sensorless

Vector.
Axis Properties - Axis_2 ﬁ
Categories:
... General Frequency Control
I =-Motar I
- Model Frequency Control Method: Sensorless Vector V]
sl ee Maximum Voltage: 0o Volis (RMS)
- Scaling
Hookup Tests Maximum Frequency: 1300 Herz
- Polarity 00
Planner
= Frequency Control| 30.0
Actions
- Exceptions m
Drive Parameters 0.0
- Parameter List
Status Limits
---iaults S AIETTS Velocity Limit Positive: 00 Pasition Units/s
ag
Velocity Limit Negative: 0.0 Paosition Units/s
Axis State: Safety State:
Manual Tune [ 0K l [ Cancel I Apply

4. Enter the Basic Volts/Hertz attribute values appropriate for your
application.

Default values are shown.
5. Click Apply.
Select the Parameter List category.
The Motion Axis Parameters dialog box appears.

Axis Properties - Axis_2

LT ==X

Categories:

- General

I =~ 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
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 |Volts (RMS)
WelocityDroop 0.0|(Position Units/s)/% Rated
WelocityLimitMegative 0.0|Position Units/s
VelocityLimitPositive 0.0|Position Units/s
VelocityLockTalerance 0.0|Position Units/s
Safety State:
e =

8. From the Parameter Group pull-down menu, choose Frequency Control.
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10.
11.

12.
13.

Set the FluxUp, SkipSpeed, VelocityDroop, MaximumFrequency,
MaximumVoltage, and CurrentVectorLimit attributes appropriate for
your application.

See the corresponding section in Appendix F, beginning on page 397, for
information and configuration examples regarding all of these topics.
Click Apply.

Select the Motor>Model category.

Motor model attributes are automatically estimated from the
Nameplate/Datasheet parameters. For improved performance, motor
tests can be run.

Select the Motor>Analyzer category.

The Analyze Motor to Determine Motor Model dialog box opens.

Axis Properties - Axis 2

N =

-

15.
16.
17.

Categories:
. General Analyze Motor to D Motor Model
- Motor 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 Apply
14. Click one of the motor test tabs.

In this example, Calculate Model is chosen. See Motor Tests and
Autotune Procedure on page 414 for information about each of the tests.
Click Start.

Click Accept Test Results.

Click OK.
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Fan/Pump Volts/Hertz Method

1. Configure the General category and Motor category as shown in General

and Motor Categories on page 223.
2. Select the Frequency Control category.
3. From the Frequency Control Method pull-down menu, select Fan/Pump

Volts/Hertz.

Axis Properties - Axis_2

=5

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:
Maximum Voltage:

Maximum Frequency:

Run Boost
Limits
Velocity Limit Positive:

Velocity Limit Negative:

Safety State:

Fan/Pump Volts/Herz ']
0.0

130.0

0.0

300
0.0
0.0

0.0
00

Volts (RMS)
Herz

Volts (RMS)

Position Units/s

Position Units/s

Parameters...

ok | |

Cancel l

Apply

4. Enter the Basic Volts/Hertz attribute values appropriate for your
application.

Default values are shown.

5. 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 Control
- Actions
- Exceptions
- Drive Parameters
- Status
- Faults & Alarms
- Tag

Axis State:

Manual Tune...

Motion Axis Parameters

Parameter Group: Frequency Control 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 Fan/Pump Volts/Hertz
MaximumFrequency 130.0|Hz
MaximumVoltage 0.0 |Volts (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)
VelocityDroop 0.0|(Position Units/s)/% Rated
WelocityLimitNegative 0.0|Position Units/s
VelocityLimitPositive 0.0|Position Units/s

VelocityLockTolerance

0.0

Position Units/s

Safety State:

ok | |

Cancel I

Apply

7. From the Parameter Group pull-down menu, choose Frequency Control.
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8. 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 397, for
information and configuration examples regarding all of these topics.

9. Click OK.

Configure IPM Motor Closed- rollow these steps to configure interior permanent-magnet (IPM) motor
loop Control Axis Properties closed-loop axis properties.

1.
2.

In the Controller Organizer, right-click an axis and choose Properties.
Select the General category.
The General and Associated Module dialog box appears.

Axis Properties - Axis_4 LéJ
Categories:
General
= Mator I

- Model Axis Configuration IPosm’on Loop i |
- Analyzer _—

BT L S Feedback Configuration: IMotorFeedback ']

- 3caling Application Type IConstantSpeed = |

- Hookup Tests ) -

- Polarity Loop Response: IMedlum ']

- Autotune Vertical Load Contal: IDisab\ed hd |

B-Load

- Backlash .
- Compliance Assigned Group
- Friction Motion Group: IUM_Mou’on - | D Ne
- Observer .

- Position Loop Update Period: 20 D

- Velocity Loop

- Acceleration Loop Associated Module

- Torque/Current Loop

 plara Module: (um_sss -]

---:om\ng Module Type: 2198-S086-ERS4

- Actions

- Exceptions Power Structure: 2198-5086-ERS4

- Drive Parameters forte Vil |1 = |

- Parameter List

- Status

- Faults & Alarms

-.Tag

Axis State: Safety State:
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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.

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
| e Voo |
- Model Data Source: Catalog Number v]
L. Analyzer
e Catalog Number  VPC-B2154D-5x2FS
EZ?’IEU% Tes Motor Type: Rotary Interior Permanent Magnet -
Polarity Units Rev -
- Autotune
= Ll?ad Nameplate / Datasheet - Phase to Phase parameters
- Backlash
... Compliance Rated Power: 150 kW Pole Count: 10
jpiiction. Rated Voliage: 4800 Volts (RMS)
. Observer
- Position Loop Rated Speed 3000.0 RPM Max Speed: 5000.0 RPM
X:x‘:iﬁ:?’a:‘;?wpmnp Rated Current 2901 Amps (RMS) Peak Current: 3489 Amps (RMS)
- Torque/Current Loop Rated Torque: 480 N-m Motor Qverload Limit 1000 % Rated
Planner
-~ Homing Extended Speed
.“E;:Z;:ons ["]Extended Speed Permissive
- Drive Parameters Bus Overvoltage Speed 4293.6357 RPM
Parameter List
Status Max Extended Speed: 50000 RPM
-~ Faults & Alarms
Tag DANGER: Operation at speeds exceeding the Bus Overvoltage
!' Speed requires use of an auxiliary device to protect the DC bus
system for an overvoltage condition.
Axis State: Safety State:
o] Camen ] [ mom
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 &f
Catalog Number.
VPC-B2154D-50F S
VPC-B2154D-QoFS s
VPC-B2154D-Qx0odFS [ﬂ]
VPC-B2154D-Sxx2FS =
VPC-B2154D-Sxx4F S _H |
‘VPC-BTI SSD-CL:zZFS m
VPC-B2155D-odFS ¥
Filters
Voltage Family Feedback Type
[<all> ~| [vecs ~| [<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.
11. Click Apply.
Motor data specific to your motor appears in the Nameplate / 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 432, 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
=~ Motor
‘- Model
“.. Analyzer
-~ Motor Feedback
~Hookup Tests
- Polarity
Autotune
=-Load
i Backlash
-~ Compliance
i 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

Load Type:

Transmission

Actuator

Scaling
Units:

Scaling: 10

Travel

Mode:
1000.0
1.0

|| Soft Travel Limits

Safety State:

Direct Coupled Rotary -

-

Parameters

Millimeter/Rev Ad

Millimeter

Position Units

Position Units

Unlimited -

0.0
0.0

[ 0K Cancel

| |

Motor Rev

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

=5

Categories:
General Characteristics of Motor Load
=~ Motor
i..Model Load Inertia/ Mass
- Analyzer Load Coupling:
- Motor Feedback
- Scaling Use Load Ratio
Ez;ﬁi s Load Ratio 0o Load Inertia/Motor Inertia
- Autotune Motor Inertia 0.0138 Kg-m™2
= Load
i Backlash 00138
i Compliance
Friction
- Observer Inertia/Mass Compensation
5:‘5;1?‘; tggE System Inertia: 015027143 % Rated/{Rev/s™2)
- 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
- Drive Parameters
Parameter List
- Status
- Faults & Alarms
Tag
Axis State: Safety State:

Manual Tune...

[ 0K Cancel

| |

Apply

16. Click Apply, if you make changes.
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17. Select the Actions category.

Axis Properties - Axis_4

Categories:

- General
I [=-Motar
+-Model
L. Analyzer
Motor Feedback
- Scaling
- Hookup Tests
Polarity
Autotune
EJ-Load
i Backlash
i Compliance
- Friction
t.-Observer
Paosition Loop
- Velocity Loop
- Acceleration Loop
Torque/Current Loop
Planner
Heming
8 Actions|
- Exceptions
Drive Parameters
Parameter List
Status
- Faults & Alarms
- Tag

Axis State,

i Manual Tune:

Actions to Take Upon Cenditions
Standard Actions
Disable (MSF) Stopping Action:

Connection Loss Stopping Action:

Motor Overload Action:

Inverter Overload Action:
Safety Actions

Safe Torque Off Action

Safe Torque Off Action Source:

Safe Stopping Action:

Safe Stopping Action Source.

Safety State:

Current Decel & Disable v

Current Decel & Disable v

<none>

<none>

Current Decel & Disable
Connected Drive

Current Decel

Connected Drive

o

Apply

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 264 for more information.

18. Select the Parameter List category.

Axis Properties - Axis_4

Categories:
General Motion Axis Parameters
I [=)-Motor
+-Model Parameter Group All i Associated Page
w Analyzer
Motor Feedback
Scaling Name | Value Unit &
Hookup Tests 0.0/% ‘E’l
holary A imit 3894 6955 |Position Units/s*2 I~
FyAukoine ActuatorDiameter 1.0
&-Load ActuatorDiameterUnit Millimete:
EZ::;?::CE Actuatar sad 10
i Eriction ActuatorLeadUnit Millimeter/Rey
L. Observer ActuatorType <none>
Position Loop AdaptiveTuningCt Disabled
Velocity Loop AverageVelocityTimebase 025s
Acceleration Loop Backlash 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 00|s
Exceptions CommandUpdateDelayOffset 0|us
- Drive Parameters [o Offset 0.0 |Degrees
2 CommutationPolarity Normal
Status ConnectionLossStoppingAction Current Decel & Disable|
Faults & Alarms ComersionConstant 10000000 | Mation Counts/Position Units
Tag || CurrentVectorLimit 292 62323 % Motor Rated 5
Axis State Safety State
! reply
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-TDooi1.

19. Click OK.
20. Repeat step 1 through step 19 for each servo motor axis.
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Configure SPM Motor

Closed-loop Control Axis

Properties

Follow these steps to configure surface permanent-magnet (SPM) motor
closed-loop axis properties.
1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.
The General and Associated Module dialog box appears.

Drive Parameters

- Parameter List

Status

- Faults & Alarms

Tag

Axis State:

Manual Tune...

Axis Properties - Axis_2 Iﬁ
Categories:
General
I = Mator I
Model Axis Configuration lPoswtion Loop - |
- Analyzer .
e Feedback Configuration: lMutor Feedback ]
- Scaling Application Type lBaswc 2 |
Hookup Tests =
- Polarity Loop Response: lMedlum v]
Autotune Verlical Load Contol: [ Disabled -]
=-Load
Backlash .
- Compliance Assigned Group
Friction Motion Group: lUM?Mution - | D New Group
- Observer .
Fosition Loop Update Period: 20 D
- Velocity Loop
Acceleration Loop Assodated Module
- Torque/Current Loop
Plsiier Moduls: (um_Doos -]
-~ Homing Module Type: 2198-D006-ERS4
Actions
- Exceptions Power Structure: 2198-DO06-ERS4

Axis Mumber: |l v|

Safety State:

[ o

) |

Cancel l Apply

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
=8
- Model
- Analyzer
- Maotor Feedback
- Scaling
- Hookup Tests
- Polarity
- Autotune
=-Load
- Backlash
- Compliance
- Friction
- Observer
- Position Loop
- Velocity Loop

- Planner

- Homing

- Actions

- Exceptions

- Drive Parameters
- Parameter List

- Status

- Faults & Alarms
- Tag

- Acceleration Loop
- Torque/Current Loop

o
Axis State:
|

Manual Tune...

Data Source:
Catalog Number:

Maotor Type:

Units

Motor Device Specification

Catalog Number

VPL-B1306F-C

Rotary Permanent Magnet

Rev

Nameplate / Datasheet - Phase to Phase parameters

Rated Power:

Rated Voltage:

Rated Speed:
Rated Current:

Rated Torque:

295
4800
4250.0
1045
1338

Safety State:

kW

Vaolts (RMS)
RPM

Amps (RMS)
N-m

Change Catalog..

Pole Count: 8
Max Speed: 4250.0
Peak Current: 3948
Motor Overload Limit: 100.0
OK ] [ Cancel

l

RPM
Amps (RMS)

% Rated

Aeply

7. From the Data Source pull-down menu, choose Catalog Number.
8. Click Change Catalog.

The Change Catalog Number dialog box appears.

-

ke

Change Catalog Number

Catalog Mumber:
VPL-B1306F-C

OK

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

v _paecic o

VPL-B1306F-C

Cancel

Help

m

it g

Filters
Voltage Family Feedback Type
[<al> ~| [veLB v| [sa= v

9. Select the motor catalog number appropriate for your application.
To verify the motor catalog number, refer to the motor name plate.

10. Click OK to close the Change Catalog Number dialog box.
11. Click Apply.

Motor data specific to your motor appears in the Nameplate / Datasheet -
Phase to Phase parameters field.
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12. Select the Scaling category and edit the default values as appropriate for

your application.

Axis Properties - Axis 4

==

Categories:

- General
I = M_otor
- Model
Lo Analyzer
Motor Feedback
Hookup Tests
Polarity
- Autotune
= Ll_:ad
. Backlash
.. Compliance
L Friction
“..Observer
- Position Loop
Velacity 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

Direct Coupled Rotary -

-
Millimeter/Rev i

Millimeter -

Position Units per 10

Load Type:
Transmission
1
Actuator
<none>
10
10
Scaling
Units: Position Units
Scaling: 10
Travel
1000.0
10

[ Soft Travel Limits

Safety State:

0.0
0.0

Parameters.

[ 0K Cancel

| |

Motor Rev =

Apply

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

=5

Categories:

General
I =~ Motor
i Model
' Analyzer
- Motor Feedback
- Scaling
Hookup Tests
- Polarity
-~ Autotune
=
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

Auxis Stata:

J Manual Tune...

Characteristics of Motor Load
Load Inertia/Mass
Load Coupling:
Use Load Ratio
Load Ratio

Motor Inertia

Inertia/Mass Compensation
System Inertia:

System Acceleration:

Active Load Compensation
Torque Offset

Safety State:

0.0 Load Inertia/Motor Inertia
0.0138 Kg-m™2

0.0138

0.15027143 % Rated/(Rev/s"2)
665.46246 Rev/s"2 @100 % Rated

00 % Rated

[ 0K Cancel

Apply

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

- - -

Categories:

- General
[=)-Motor
Madel
Analyzer
Moator Feedback
Scaling
Hookup Tests
Polarity
Autotune
=J-Load
Backlash
- Compliance
Friction
- Observer
Paosition Loop
- Velocity Loop
Acceleration Loop

Planner
- Homing
- Exceptions
Drive Parameters
- Parameter List
Status
- Faults & Alarms
Tag

- Torque/Current Loop

Actions to Take Upen Conditions

Standard Actions

Disable (MSF) Stopping Action:

Connection Loss Stopping Action:

Motor Overload Action:

Inverter Overload Action:
Safety Actions

Safe Torque Off Action:

Safe Torque Off Action Source:

Safe Stopping Action

Safe Stopping Action Source:

Axis State

Manual Tune

Safety State:

Current Decel & Disable =

Cument Decel & Disable 2

<nene>

<none>

Current Decel & Disable
Connected Drive
Cument Decel

Connected Drive

Parameters...

|

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 264 for more information.

17. Select the Exceptions category.
The Action to Take Upon Exception Condition dialog box appears.

----- Position Loop
----- Velocity Loop
----- Acceleration Loop
----- Torgque/Current Lo
----- Planner

----- Exceptions

----- Parameter List

----- Cyclic Parameters

» | Action to Take Upon Exception Condition
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]
C ion Startup Failure Disable |ae]
Converter AC Power Loss Disable |ae]
Enable Input Deactivated Disable |ae]
Excessive Position Error Disable |ae]
Excessive Velocity Error Disable |ae]
Feedback Battery Loss Disable |ae]
Feedback Battery Low Alarm |ae]
Feedback Data Loss Factory Limit Disable |ae]
Feedback Data Loss User Limit Disable |ae]
Feedback Device Failure Disable |ae]
Feedback Incremental Count Error Disable |ae]
Feedback Signal Loss Factory Limit Dizable |ae]

v Feedback Signal Loss User Limit Disable e

>

Parameters...

. IDANGER: Modifying Exception
h \Action settings may require
~ programmatically stopping or
disabling the axis to protect
personnel, machine, and property.

;Heferto user manual for additional
irformation.

From this dialog box you can change the action for exceptions (faults).

Refer to Logix 5000 Controller and Drive Module Behavior on page 264

for more information.
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18. Select the Parameter List category.
The Motion Axis Parameters dialog box appears.

Axis Properties - Axis_4

- -
Categories:
. General Motion Axis Parameters
=)-Moator
-~ Model Parameter Group: All b2 Associated Page
Analyzer
- Motor Feedback
Scaling Name Value Unit =
= Hoﬂk.up Tests AccelerationFeedforwardGain 0.0[% |§‘
Polarity AccelerationLimit 3894.5955 | Position Units/s*2 W
sgioRine: ActuatorDiameter 10
&-Load ActuatorDiameterUnit Millimeter
i gz:‘gﬁzrﬂ'w ActuatorLead 1.0
Eadtan ActuatorLeadUnit R
Observer ActuatorType <none:
Position Loop AdaptiveTuningCanfiguration Disabled
Velocity Loop AverageVelocityTimebase 0.25(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 0.0|s
- Exceptions CommandUpdateDelayOffset 0jus
Drive Parameters CommutationOffset 0.0|Degrees
= CommutationPolarity Normal
Status ConnectionLossStoppingAction Current Decel & Disable
- Faults & Alamms ConversionConstant 1000000.0 [Motion Counts/Pasition Units
Tag || CurrentVectorLimit 292 62323 |% Motor Rated i
Axis State Safety State:
ok ] [ camcat ] [ oo

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.
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Configure Induction-motor
Closed-loop Control Axis

Properties
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Follow these steps to configure induction-motor closed-loop control axis
properties.

1. Inthe 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 2

=)

Categories:

= 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
- Exceptions
Drive Parameters
- Parameter List
Status
- Faults & Alarms
Tag

Axis State:

Manual Tune...

General

Axis Configuration
Feedback Configuration:
Application Type
Loop Response:

Vertical Load Contol:

Assigned Group
Motion Group:
Update Period:

Assodated Module
Module:
Module Type:
Power Structure:

Axis Mumber:

Safety State:

lPoswtion Loop

lMutor Feedback

lBaswc

lMedium

[ Disabled

[UM_Motion

20

(um_Doos

2198-D006-ERS4
2198-D006-ERS4

[

New Group

ok | |

Cancel

l

Apply

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.
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The Motor Device Specification dialog box appears.

Axis Properties - Axis_2 @
Categories:
. General Motor Device Specification
Model Data Source: |Namep|ate Datasheet - ‘ I
- Analyzer —
Scaling <nones
- Hookup Tests Motor T
ype:
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:
ok ) [ cama ]

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 234 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
motor 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
- Maotor Feedback
- Scaling
- Hookup Tests
- Autotune
=-Load
- Backlash
- Compliance
- Friction
- Observer
- Position Loop
- Velocity Loop
- Acceleration Loop
- Torque/Current Loop
- Planner
- Homing
- Actions
- Exceptions

Motor. and Feedback Polarity

Motion Polarity: @ Normal JInverted

(MotorPo\anty
Feedback 1 Polarity:

( | Normal -@-Inverted)

0 MNormal TInverted

DANGER: Modifying polarity setting may cause unexpected motion.

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.
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See Motor Category on page 412 for a motor performance datasheet
example. Also see Motor Nameplate Datasheet Entry for Custom Motor

Applications, publication 2198-ATo02.
10. Click Apply.
11. 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 2 . Model 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 244 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
=-Motar

Scaling to Convert Motion from Coniroller Units to User Defined Units
Model
Analyzer

Direct Coupled Rotary -
Motor Feedback
! 1

Hookup Tests

Polarity

Autotune

=-Load
Backlash
Compliance 1.0
Friction
Observer

Position Loop

Velocity Loop

Acceleration Loop

Torque/Current Loop

Planner

Homing

Actions

Exceptions 00

Drive Parameters 10 ] 10

Parameter List '

Status

Faults & Alarms

Tag

Load Type

Parameters

Transmission

Actuator
<none> -
10 Millimeter/Rev 5
Millimeter -
Scaling
Units Position Units
Scaling 10 Position Units per 10

Travel

Mode

|| Soft Travel Limits

Axis State: Safety State:

Cancel

y Manual Tune...

[ o

|

Apply

Mator Rev -

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

Categories
General Actions to Take Upon Conditions
[=-Motor ) I
stntad s
Analyzer Disable (MSF) Stopping Action:

Motor Feedback
Scaling Connection Loss Stopping Action Current Decel & Disable i

Hookup Tests

Polarity
Autotune
-Load Motor Overload Action:
Backlash
Compliance Inverter Overload Action:
Friction
Observer Safety Actions
Rgsition gop Safe Torque Off Action:
Velocity Loop
Acceleration Loop Safe Torque Off Action Source:
Torque/Current Loop
Planner Safe Stopping Actr:
Homing Safe Stopping Action Source:
Exceptions

Drive Parameters
Parameter List
Status

Faults & Alarms
Tag

Auis State Safety State

[ QK l [ Cancel l 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 264 for more information.

17. Select the Exceptions category.
The Action to Take Upon Exception Condition dialog box appears.

Q) Auxis Properties

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 J Osatie o DANGER: Modfiing Exception
Bus R Overtemp Factory Limit | Disable Lae /& |Action settings may require
Bus Undervoltage Factory Limit Disable [ae] ~ programmatically stopping or
Bus Undervoltage User Limit Disable o disabling the axis to protect
= on Startup Failure Disablc ; personnel, machine, and property.
Converter AC Powver Loss Disable =2 |Refer to user manual for additional
..... Position Loop Enable Input Deactivated Disable Lae] information.
..... Velocity Loop Excessive Position Error Disable ||
..... Acceleration Loop Excessive Velocity Error Disable |5l
..... Torque/Cumrent Lo Feedback Battery Loss Disable |5l
..... Planner Feedback Battery Low Alarm |5l
..... Homing Feedback Data Loss Factory Limit Disable ||
..... Actions Feedback Data Loss User Limit Disable ||
..... Exceptions Feedback Device Failure Disable |5l
..... Cyclic Parameters Feedback Incremental Count Error Disable ||
..... Parameter List Feedback Signal Loss Factory Limit Disable ||
..... Status v Feedback Signal Loss User Limit Disable laef| v

From this dialog box you can change the action for exceptions (faults).
Refer to Logix 5000 Controller and Drive Module Behavior on page 264
for more information.

In the Logix Designer application, version 32 and later, Disable
replaced StopDrive as the default Action.

18. Select the Parameter List category.
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The Motion Axis Parameters dialog box appears.

f T —— — - —
Axis Properties - Axis 4 w
Categories:
.. General Motion Axis Parameters
| =-Motor
- Model Parameter Group: Torque/Current Loop hd
- Analyzer
- Motor Feedback
- Scaling
---Hool-c.up Tests Name «[Value Unit
:::i;’l‘;’ﬁe CurrentVectorLimit 292 62323 |% Motor Rated
OwertorgueLimit 200.0 |% Motor Rated
B-Load —
: Backlash OwertorqueLimitTime 00|s
.Compliance TorqueLimitMNegative -292.62323 |% Motor Rated
- Frietion TorqueLimitPositive 292 62323 |% Motor Rated
..Observer TorqueLoopBandwidth 1000.0|Hz
- Position Loop TorqueRatelLimit 1000000.0|% Motor Rated/s
- Velacity Loop TorqueThreshold 263.3609 | % Motor Rated
- Acceleration Loop UndertorqueLimit 10.0|% Motor Rated
- Torque/Current Loop UndertorqueLimitTime 0.0|s
- Planner
- Heming
- Actions
- Exceptions
- Drive Parameters
- Status
- Faults & Alarms
--Tag
Axis State: Safety State:

| Manual Tune...

Lo ] |

Cancel l

Apply

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 397, for
information and configuration examples regarding this topic.

IMPORTANT  The Automatic FluxUpControl setting is recommended for best
autotune results.

21. Click Apply.

22.. Select the Load category and edit the default values as appropriate for
your application.

Axis Properties - Axis 4

==

Categories:

- General

=

Motar
Model
- Analyzer
Motor Feedback

- Scaling

Hookup Tests

- Polarity

Autotune

=

Backlash
- Compliance
Friction
- Observer
Position Loop

- Velocity Loop

Acceleration Loop

- Torque/Current Loop

Planner

- Homing

Actions

- Exceptions

Drive Parameters

- Parameter List

Status

- Faults & Alarms

Charactenistics of Motor Load

Load Inertia/Mass
Load Coupling:
Use Load Ratio

Load Ratio

Motor Inertia:

Inertia/ Mass Compensation
System Ineria:

System Acceleration:

Active Load Compensation

Torque Offset:

0.0
00138
0.0138

015027143
665.46246

0.0

Load Inertia/Motor Inertia
Kg-m"2

% Rated/(Rev/s"2)
Rev/s"2 @100 % Rated

% Rated
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23.
24.
25.

26.

Click Apply, if you make changes.

Click OK.

Select the Motor>Model category.

Motor model attributes are automatically estimated from the
Nameplate/Datasheet parameters. For improved performance, motor
tests can be run.

Select the Motor>Analyzer category.

The Analyze Motor to Determine Motor Model dialog box opens.

Axis Properties - Axis 2

— =

Categories:

General
= Mator
Model
= Analyzer
Scaling
- Hookup Tests
Polarity
- Planner
Frequency Control
- Actions
Exceptions
- Drive Parameters
Parameter List
- Status
Faults & Alarms
- Tag

Axis State:

Manual Tune...

Analyze Motor to Determine Motor Model

| Dynamic Motor Test | Static Motor Test| Calculate Model

Start Stop
Model Parameters: Current Test Results
Motor Stator Resistance: 0.0 Ohms Chms
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 -

Safety State:

[ OK ] [ Cancel I Apply

27.

28.
29.
30.

31.

32.

IMPORTANT  The Dynamic motor test cannot be run without a non-zero motor
inertia.

Click the tab corresponding to the Motor Test you want to run.

See Motor Tests and Autotune Procedure on page 414 for information
about each of the tests.

Click Start.

Click Accept Test Results.

Click Apply.

Select the Autotune category.

Repeat step 1 through step 31 for each induction motor axis.
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Configure Feedback This section provides more configuration detail for module properties and axis
Properties 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.

O cereeams < E
General

Connection

T s Type: 2198-D006-ERS4 Kinetix 5700, 2x2.5A, Dual-Axis Inverter, Advanced Safety (Eth...
ime Sync
Module Info Vendor: Rockwell Automation/Allen-Bradley
Internet Protocol Parent: Local Module Definition &J
Port Configuration iR DG -
Name:
Network i
; e 001 -5
Motion Description: R Revision: -
Associated Axes i 5
P L. Electronic Keying: [Compatlble Module VI
phomlinput: Power Structure: |2198-D005-ERS4 v
-~ Motion Diagnostics Module Definition
Verlﬁt Power Rating on Connection
(Rewsmn: 9.001 ) Safety Application: Netwarked d
Connection: Motion and Safety hd
Electronic Keying: Compatible Module = S e
¥ing ; Motion Safety 1: Single Feedback Monitoring i
BT ST LB ISERSS Motion Safety 2: Single Feedback Monitoring =
Safety Application: Networked
Connection: Motion and Safety
Motion Safety 1: Single Feedback Monitoring I 0K ] I Cancel ] [ Help
Motion Safety 2: Single Feedback Monitoring

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 Associated Axes category.

- General Associated Axes
- Connection
- Safaty
- Time Sync Axis 1: [Ax|572 '] B New AXs...
- Maodule Info
- Internet Protocol Motar Feedback Device: [DSL Feedback 1 Port ']
- Port Configuration
-~ Network Load Feedback Device: [Unwersa\ Feedback 1 Port V]
[=-Motion
Associated Axes
Power Axis 2 (Auxiliary [<nune> '] New Axis...
Digital Input
Motion Diagnostics Master Feedback Device: [<nune> ']
[=)-Mation Safety 1

4. Configure each axis for Motor feedback, Load feedback, and Master
feedback devices appropriate for your application.

244 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021



Chapter 6

Configure and Start the Kinetix 5700 Drive System

Table 124 - Motor Feedback Compatibility

See Continue Inverter Configuration on page 211 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.

Motor Feedback Device
Option

Feedback Type

Description

Feedback
Connector

Universal Feedback 1 Port

- Digital AqB
- Digital AqB with UYW
« Sine/Cosine
« Sine/Cosine with UVYW

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

Hiperface DSL

High-resolution,
absolute, single-turn
and multi-turn

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/-52, -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
Connection
Safety
Time Sync
Madule Info
Internet Protocal
Port Configuration
Network

=J-Motion

Power
Digital Input

- Motion Safety 1

Associated Axes

Motion Diagnostics

Associated Axes

Axis 1:

Motor Feedback Device:

Load Feedback Device:

Axis 2 (Auxiliary

Master Feedback Device:

5. Click OK.

‘MS_Z A ‘ D New Axis...
DSL Feedback 1 Port -
‘Umversa\ Feedback 1 Port = ‘
‘<none> " New Axis...

{<HOHe> v‘
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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 125 defines valid feedback assignments for each feedback type.

Table 125 - Valid Feedback Assignments

Feedback Type Permamr:(t):\;lagnet Induction Motors Feedback Only
Hiperface DSL High-resolution
- single-turn and
Hiperface multi-turn, absolute
Digital AqB
Digital AqB with UYW Motor feedback
Sine/Cosine Incremental Load feedback Master feedback
Sine/Cosine with
uw
EnDat Sine/Cosine | High-resolution
— . |single-turnand
EnDat Digital multi-turn, absolute

Digital AqB (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

L)

Categories:

- General
ﬂ =-Motor
- Model
- Analyzer
= Motor Feedback]
- Scaling
- Hookup Tests
- Polarity
- Autotune
=-Load
- Compliance
- Friction
- Observer
- Velocity Loop
- Acceleration Loop
- Torque/Current Loop

v Plannar

246

Motor Feedback Device Specification

Device Function:

Motor Mounted Feedback

Parameters..

Feedback Cycles/Rev

Feedback Counts per Cycle

Feedback Channel Feedback 1
Type: [Digital Aq8 v
Units [Rev 'J
Digital AqB

Cycle Resolution: 1024

Cycle Interpolation 4

Effective Resolution 4096

Startup Method

Incremental i

Feedback Counts per Rev

3. Configure the device function and type.
In this example, Motor Feedback is the device function and Digital AqB is

the feedback type.

4. Enter values for the Digital AqB specification fields.
The only valid value for Cycle Interpolation is 4.

v

6. Click Apply.

(9)
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Digital AqB with UVYW (TTL w/Hall) Feedback

In this example, a motor feedback device is configured for Digital AqB with

UVW feedback.

1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the Motor Feedback category.
The Motor Feedback Device Specification dialog box appears.

Axis Properties - Axis_2

Categories:

- General
=-Mator
- Model
Analyzer
Scaling
- Hookup Tests
Polarity
- Autotune
-Load
- Compliance
Friction
- Observer
Velocity Loop
- Acceleration Loop

=5
Motor Feedback Device Specification
Device Function: Motor Mounted Feedback
Feedback Channel Feedback 1
Type: [Digital AqB with UVW -]
Units [Rev ']

Digital AqB with UvW

Cycle Resolution: 1024

Cycle Interpolation 4

Effective Resolution 4096

Startup Method

Feedback Cycles/Rev
Feedback Counts per Cycle
Feedback Counts per Rev

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.

5. From the Startup Method pull-down menu, choose Incremental.
From the Alignment pull-down menu, choose Not Aligned.

Click Apply.
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Sine/Cosine Feedback

In this example, a motor feedback device is configured for Sine/Cosine
feedback.
1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the Motor Feedback category.
The Motor Feedback Device Specification dialog box appears.

Axis Properties - Axis 2 M

Categories:
. General Motor Feedback Device Specification
l = Mator

- Model Device Function: Motor Mounted Feedback

- Analyzer Feedback Channel Feedback 1
--Scaling Type: [SlnefCosme v]
--Hookup Tests Units
- Paolarity
- Autotune Sine/ Cosine
=-Load
- Compliance
- Friction Cycle Interpolation 2048 Feedback Counts per Cycle

---ObSENEf Effective Resolution 2097152 Feedback Counts per Rev
- Velocity Loop

- Acceleration Loop Startup Method

- Torque/Current Loop
- Planner

- Heming

- Actions

- Exceptions

- Drive Parameters

- Parameter List

- Status

- Faults & Alarms

.. Tag

[Rev v]

Cycle Resolution: 1024 Feedback Cycles/Rev

Axis State: Safety State:

[ 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.

v

From the Startup Method pull-down menu, choose Incremental.
6. Click Apply.

A When the Device Function is Load-Side Feedback or Master Feedback,
\ ¥ configuration is identical to Motor Mounted Feedback.

248 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021




Chapter 6 Configure and Start the Kinetix 5700 Drive System

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.

Axis Properties - Axis_2 [&J
Categories:
... General Motor Feedback Device Specification
| e Device F Motar Mounted Feedback [rem——
. Model evice Function: otor Mounted Feedbacl o e
Analyzer Feedback Channel Feedback 1
™ Mator Feedback
Scaling Type: |Sine."Cosiﬂe with UVW - ‘
- Hookup Tests Units =
Polarity IREV ‘
. Autotune Sine/ Cosine with Uvw
-Load Cycle Resolution: 1024 Feedback Cycles/Rev
- Compliance
Friction Cycle Interpolation 2048 Feedback Counts per Cycle
---Opser\ler Effective Resolution 2097152 Feedback Counts per Rev
Velocity Loop
- Acceleration Loop Startup Method Incremental -
Torque/Current Loop

3. Configure the device function and type.
In this example, Motor Feedback is the device function and Sine/Cosine
with UVW is the feedback type.

4. Enter values for the Sine/Cosine with UVW specification fields.
The only valid values for Cycle Interpolation are powers of 2 from 4
through 65536.

5. From the Startup Method pull-down menu, choose Incremental.
From the Alignment pull-down menu, choose Not Aligned.
Click OK.

Download the Program After completing the Logix Designer application and saving the file you must
download your program to the Logix 5000 processor.

Apply Power to the This procedure assumes that you have wired and configured your Kinetix 5700
Kinetix 5700 Drive svstem system, your Logix 5000 controller, and iTRAK power supply if present.

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.

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

IMPORTANT  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 187. 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/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 260.

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.

A It can 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 40).

d. Verify that the iTRAK power supply axis-state is RUNNING.
If the DC-bus power supply/regenerative bus supply/iTRAK power

supply does not reach the specified axis state, refer to Fault Code
Overview on page 258.
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Understand Bus-sharing When configuring Module Properties>Power category for each Kinetix 5700

GI’OI.Ip conﬁguration drive, you can breakout drives from one or more servo systems into multiple
bus-sharing (power) groups.

A drive that faults in Group 1 does not affect the operation of Group 2, even
though all of the drives in Groups 1 and 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

General Power
- Connection

ihime Syne Power Structure: 2198-P208 Advanced...
- Madule Info

Internet Protocol Kinetix 5700 Bus Power Supply, 694, 324-528 Volt
--Port Configuration
Network
- Associated Axes Bus Sharing [Groupz vl
Power

o Groupl
- DigtalIput e T —

Metion Diagnostics Shunt Regulator Resistor Type: Group3
Group4
External Shunt: Group3
Groupt
Group?
Group8
Group?
Groupld
Groupil
Groupl2
Groupl3
Groupi4
Groupls
Groupls
Groupl?
Groupls
Groupld
Group2d
Group2i
Group22
Group23
Group24
Group2s

Bus Configuration: Shared AC/DC -

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.
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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 1 only disables Group 1 drives,
and has no effect on the drive operation of Group 2 drive.

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.

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 ;
d — Controller Organizer Buls‘XSiZa{r]Hng Groupt
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cllale 4 - Motion Groups Axis_03

o0 ||| caon ||| cgon || ooxo 4 g UM_Motion Axis_Ulf

1585J-MBCBJM-x B B G Auis_01 ﬁi::gg

Ethernet (shielded) Cable = % Auis_02 Axis_07
o B Axis_03
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B hxis_05
<o fxis_06

Three-phase Input Power @ s 07 Bus Sharing Group 2

G Avis_08 Axis_08

‘ 5 Axis_09
2198-Pxxx m 5 Axis_09 Axis_10
Axis_T

_ o hxis 10
DC-bus (converter) Power Supply 9198-D00G-ERS3 15_ Mo 12

P
Dual-axis Inverters ﬂ-ﬂ«x!S_ll
J @ i 12
Kinetix 5700 Servo Drive System \_ Ungrouped Axes
24V Input Power 3 Group 2
6] ml="= nl= m 5

| 3] (=

2198-D006-ERS3
Dual-axis Inverter

feiaeray

|, m o))

Ol 3@ &=

3

=

Three-phase Input Power y—r

2198-P208 J u 2198-S086-ERS3 Single-axis Inverters

DC-bus (converter) Power Supply
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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

B New Module

Power

Power Structure: 2193-P208

Advanced...
Kinetix 5700 Bus Power Supply, 694, 195-264VAC, 324-528...
Voltage: 400-480 VAC ~

Bus Configuration: Shared AC/DC

Associated Axes

Primary Bus Sharing Group: Groupl ~
Digtal Input Bus Regulator Action: Shunt Regulator -
Diagnostics

Shunt Regulator Resistor Type: () External (@) Internal
External Shunt: <none
Status: Creating

Cancel Help

Figure 125 - Group 1Dual-axis Inverter Configuration

B New Module

Status: Creating

t. Cyclic Read/Write

Power

Power Structure:

Voltage:

Bus Configuration:

Primary Bus Sharing Group:

2198-D005-ERS4 Advanced...

Kinetix 5700 Dual Axis, 2.5A, Networked Advanced Safety

400-430 VAC ~
Shared DC ~
Group 1 G

Cocel Heb

Figure 126 - Group 2 DC-bus Power Supply (converter) Configuration

W New Module

i+ Module Info
i Intemet Protocol
i+ Part Corffiguration
i Network
[=1- Motion
i Associated Axes
a
- Digtal Input
i Diagnostics

Status: Creating

Power

Power Structure:

Voltage:

Bus Configuration:

Primary Bus Sharing Group:

Bus Regulator Action:

Shunt Regulator Resistor Type:

External Shunt:

2198-P208 Advanced...

Kinetix 5700 Bus Power Supply, 63A, 195-264VAC, 324-528...

400-480 VAC v

Shared AC/DC

Group2 ~

Shunt Regulator w
(OExternal (@) Internal

<none:

Cancel Help

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021

253



Chapter 6

Configure and Start the Kinetix 5700 Drive System

Test and Tune the Axes

254

Figure 127 - Group 2 Single-axis Inverter Configuration

N Mew Module

++ General Power

i+ Connection

i-- Time Sync

... Module Info Power Structure:
Intemet Protocol
i Port Corfiguration
i+ Network
- Motion Bus Configuration: Shared DC ~

i Associated Axes

Primary Bus Sharing Group: | Group 2 ~

2198-5086-ERS4 Advanced...

Kinetix 5700, 43A, Networked Advanced Safety
Voltage: 400-480 VAC ~

i~ Digital Input
i~ Diagnostics
i Cyclic Read/Write

Status: Creating Cancel Help

Figure 128 - Group 2 Dual-axis Inverter Configuration

W New Module

- General Power
i~ Connection
i-- Time Sync
‘... Module Info Power Structure: 2198-D005-ERS4 Advanced. ..
Intemet Protocol Kinetix 5700 Dual Axis, 2.5A, Networked Advanced Safety
i-- Port Configuration
Netwark Voltage: 400-430 VAC b

Bus Configuration: Shared DC v

Primary Bus Sharing Group: | Group 2 il

h iagnostics
i Cyclic Read/White

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 260.

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 13.

Also, see Motor Nameplate Datasheet Entry for Custom Motor Applications,

publication 2198-ATo02, 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-UMo03.
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Test the Axes

Follow these steps to test the axes.

1.

2.

Verify the load was removed from each axis.

ATTENTION: To avoid personal injury or damage to equipment, you
must remove the load from each axis as uncontrolled motion can
occur when an axis with an integral motor brake is released during
the test.

In your Motion Group folder, right-click an axis and choose Properties.
The Axis Properties dialog box appears.

@ Auis Properties - Axis_1 = @
Categories:
...... General » | Test Motor and Feedback Device Wiring
otor
o Modsl Motor and Feedback | Motor Feedback | Commutation | Marker |

_____ “ otof;:gzl:;ck Test Distance: « Position Units
----- Scaling . § y

= DANGER: Starting test with controller in
""" Start l % Program or Run Mode initiates axis motion.
..... Polarity :
""" Soine TestState:  Passed

Backlash st complete.

Compliance |E |

Friction

Observer
----- Posttion Loap Current Test Results
----- Velocity Loop
----- Acceleration Loop |
----- Torque/Cument Lo|
""" Flanner Motor Polarity: Normal Mormal

Motion Polarity: Normal Normal
Accept Test Results *
[
Manual Tune... [ QK ] I Cancel Apply
3. Select the Hookup Tests category.
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In the Test Distance field, enter the desired test distance.

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.

Commutation

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 437.

Verifies feedback connections are wired correctly as you manually rotate the
motor shaft. The test completes when the drive determines that the motor moved

Motor Feedback | o't istance 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 cannections 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.
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5. 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
P TESTING
Natch d d ]
Wakfotes o conpite, Lo ) 192.168.1.1
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

7. Click OK. Logix Designer (==
This dialog box appears asking if the _
aXiS moved il’l the forward diI'eCtIOI’l. I . Did the axis move in the forward direction?
Click Yes if you agree.

9. Click Accept Test Results.

[ v J[ No || Ceneed |

10. If the test fails, this dialog box T ==
appears.

e ) Online command failed.
a. Chck OK. '0' The ais is in the faulted state.
b. Verify the DC bus voltage. [

c. Verify unit values entered in the s 163860
Scaling category.

d. Verify the motor power and feedback wiring.

e. Return to step 5 and run the test again.

oK | [ Heb

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 126 - For Applications with Tuningless Capability

Drive Cat. No. Drive Firmware Revision Logix Designer Version
2198-xxxx-ERS3 (series B

X0 ERSS seriesB) | oy 3300
2198-xxxx-ERS4

For any other combination of servo drives, drive firmware, or Logix Designer
version, see Tuningless Feature Configuration Quick Start, publication

MOTION-QSo001.

If additional tuning is required, see the Motion System Tuning Application
Technique, publication MOTION-AToo0s, for more information.
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Chapter 7

Safety Precautions

Troubleshoot the Kinetix 5700 Drive System

This chapter provides troubleshooting tables and related information for your
Kinetix® 5700 drive system.

Topic Page
Safety Precautions 257
Interpret Status Indicators 258
Axis Troubleshooting 262
Regenerative Bus Supply Troubleshooting 263
Logix 5000 Controller and Drive Module Behavior 264

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 personal

injury and/or damage to equipment as a result of uncontrolled machine
operation.

2 ATTENTION: Do not attempt to defeat or override the module fault circuits.

ATTENTION: Provide an earth ground for test equipment (oscilloscope)
used in troubleshooting. Failure to ground the test equipment could result in
personal injury.

>
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Interpret Status Indicators

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 MAIN MENU

information by using the soft menu items and navigation DIAGNOSTICS |4
buttons. y
MN

Under the Main Menu, select FAULT LOG by using the up/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 178 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.

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-RMo003.

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.
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Table 127 - 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
Exceptions that prevent normal operation and occur during the initialization process.

INIT FLT Mxx

NODE FLTxx Exceptions that can prevent normal operation of the drive module and apply to the
entire module and affect all axes.

NODE ALARM xx Exceptions that can prevent normal operation of the drive module, but do not result in
any action other than reporting the alarm to the controller.

INHIBIT Sxx Conditions that prevent normal operation and indicate the drive module is prevented

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 Troubleshoot the Safe Torque-off Function on

page 294 (hardwired
codes, refer to the Ki

(9)

Fault Codes

safety) or page 308 (integrated safety). For troubleshooting 2198-xxxx-ERS4 inverter SAFE FLT fault
netix 5700 Safe Monitor Functions Safety Reference Manual, publication 2198-RM001.

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 S08 - MTR OVERLOAD UL.

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.

You will be asked to log in to your Rockwell Automation web account or
create an account if you do not have one. You do not need a support
contract to access this article.

SAFE FLT Fault Codes

For troubleshooting 2198-xxxx-ERS4 inverter SAFE FLT fault codes, refer to the

Kinetix 5700 Sa
2198-RMo01.

Rockwell Automation Publicatio
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Kinetix 5700 Modules

moo (-a—— Module Status
NET (O-ag|— Network Status

Ethernet RJ45 Connectors

Link Speed
Status Indicators

Link/Activity
Status Indicators

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.

Table 128 - Module Status Indicator

Condition Status

Steady Off No power applied to the drive.

Steady Green Drive is operational. No faults or failures.

Flashing Green

Standby (drive not configured) and Precharge (drive is configured).

Major recoverable fault. The drive detected a recoverable fault, for example, an

Flashing Red 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:
Flashing Green/Red

« Safety configuration when in Integrated STO mode
« Safety inputs when in Hardwired STO mode

Table 129 - Network Status Indicator

Condition

Status

Steady Off

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.

Table 130 - Ethernet Lin

k Speed Status Indicator

Condition Status
Steady Off 10 Mbit
Steady On 100 Mbit

Table 131 - Ethernet Link/Activity Status Indicator

Condition Status
Steady Off No link
Steady On Link established
Blinking Network activity

260 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021



Chapter 7 Troubleshoot the Kinetix 5700 Drive System

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 controller.

o Table 132 - Capacitor Module Status Indicators and Relay Output
Kinetix 5700 Accessory Modules

- Status Relay " o .
MoD ® Module Status Indicator  Indicators Status Output Description Resolution
DCBUS © DC-hus Status Indicator Steady off Open 24V DC is not present. -
24V DC is present and _
Steady green | Closed internal fuse is closed.
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
M ATs ~«—— Module Status « Replace the module if fault persists
(1) Comnector Steadv off Open 24V DC is not present or _
DC-bus y p 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 133 - DC-bus Conditioner Module Status Indicators and Relay Output

Isl::it:astors Status gﬁlt:!l,lt Description

Steady off Open 24V DC is not present
Module Steady green Closed 24V DC is present and internal fuse is closed
e L e L
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-UMo02, or iTRAK 5730 System User Manual, publication

2198T-UMO003.
Table 134 - Axis Troubleshooting
Condition Potential Cause Possible Resolution
The position feedback device is incorrect or open. Check wiring.

Axis or system is unstable.

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 accel/decel 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 438 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 accel/decel
rate.

« Check motor size versus application need.
« Review servo system sizing.

Acceleration limit is incorrect.

Verify limit settings and correct them, as necessary.

Velocity Limit limits are incorrect.

Verify limit settings and correct them, as necessary.

The motor is operating in the field-weakening range of operation.

Reduce the commanded acceleration or deceleration.

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/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.
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Table 134 - Axis Troubleshooting (Continued)
Condition Potential Cause Possible Resolution

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.
No rotation The bearings are worn. Return the motor for repair.

. . . « Check brake wiring and function.

The motor brake is engaged (if supplied). « Return the motor for repair.

The motor is not connect to the load. Check coupling.

The duty cycle is excessive. Change the command profile to reduce accel/decel or increase time.
Motor overheatin i i i i i

9 The 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.
« Remave the loose parts.

Loose parts are present in the motor. « Return motor for repair.

Ab i noi - Replace motor.
normat noise Through bolts or coupling is loose. Tighten bolts.
The bearings are worn. Return motor for repair.
. Notch filter can be required (refer to Axis Properties dialog box,

Mechanical resonance. Compliance tab in the Logix Designer application).
Erratic operation - Motor
locks into position, runs -
without control or with Motor power phases U and V, U and W, or V and W reversed. Check and correct motor power wiring.
reduced torque.

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 135 - 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 40. 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 376 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.

Remove 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 135 - 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-ERS, 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 376 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

264

By using the Logix Designer application, you can configure how the

Kinetix 5700 system responds when a module fault/exception occurs.

79
&

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 291
(hardwired safety) or page 302 (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 268.

The DC-bus power supplies and servo drives support fault actions for Ignore,
Alarm, Minor Fault, and Major Fault as defined in Table 136. The drives also
support five configurable stopping actions as defined in Table 147.

Table 136 - 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,
Marm 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
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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 137 - 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
9 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
Alarm 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 accurs, 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.

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 138 and Table 139.

A In the Logix Designer application, version 32 and later, Disable replaced
\ Y StopDrive as the default Action.

Figure 129 - Logix Designer Axis Properties - Exceptions Category

\’.T‘q Axis Properties -

Categories:
- General Action to Take Upon Exception Condition
= Exceptions|
Cyclic Parameters Exception Condition Action -
2 faramerli Bus Module Failure — Disable ~JI=l DANGER: Medifying Exception Action
Status Bus Overvoltage Factory Limit Ignore 1Y settings 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 (252100 A personnel, machine, and property.
Shutdown

Bus Regulator Thermal Cwerload Factory Limit 27002

Refer to user manual for additional

Bus Regulator Thermal Overload User Limit  |Disable e
Converter AC Single Phase Loss Disable
Converter Ground Current Factory Limit Disable
Converter Overcurrent Disable
Converter Overtemperature Factory Limit Disable
Converter Pre-Charge Failure Disable

Converter Pre-charge Overload Factory Limit  |Disable
Converter Thermal Cverload Factory Limit Disable

NI ENER R RN |

Converter Thermal Overload User Limit Disable
Enable Input Deactivated Disable
Runtime Error Disable

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021 265



Chapter 7

Troubleshoot the Kinetix 5700 Drive System

Table 138 - DC-bus Power Supply Behavior, FLT Sxx Fault Codes

Fault Action
= = Best Available
Exception Fault Code Exception Text K K Stopping Action
2 £ 5 5 (applies to major faults)
2 & £ &
L = = =
FLT S15 - CONV OVERCURRENT Converter Overcurrent Fault - - - X
FLT S16 - GROUND CURRENT Ground Current Factory Limit Fault - - - X
FLT S18 - CONV OVERTEMP FL Converter OverTemp Factory Limit Fault - - - X
FLT S20 - CONV OVERLOAD FL Converter Thermal OverLoad Factory Limit Fault |- - - X
FLT S21- CONV OVERLOAD UL Converter Thermal Overload User Limit Fault X X X X DC-bus power supply does
FLT $23 - AC PHASE LOSS AC Single Phase Loss Fault - - - X gg}igﬁgorm stopping
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 _ _ X
FLT S30 - BUS REG OVERLOAD UL Bus Regulator Thermal Overload User Limit Fault | X X X X
FLT S31 - BUS REG FAILURE Bus Regulator Failure - - - X
FL baz - BUS CAPACITOR MODULE Bus Capacitor Module Failure X X X X DC-bus power supply does
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 139 - DC-bus Power Supply Behavior, FLT Mxx Fault Codes
Fault Action
£ = Best Available
Exception Fault Code Exception Text K & Stopping Action
£ £ 5 5 (applies to major faults)
e & £ Ky
=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.
(1) Single-axis and dual-axis drives assert Bus Power Sharing Exception.
Table 140 - DC-bus Power Supply Behavior, NODE FLT Fault Codes
Fault Action
= £ Best Available
Exception Fault Code Exception Text K 8 Stopping Action
£ £ 5 5 (applies to major faults)
1= & £ «
= = = =
NODE FLT 01 - LATE CTRL UPDATE Control Connection Update Fault - - - X
NODE FLT 02 - PROC WATCHDOG Processor Watchdog Fault - - - X
NODE FLT 03 - HARDWARE Hardware Fault - - - X DC-bus power supply does
NODE FLT 05 - CLOCK SKEW FLT Clock Skew Fault - - - X not perform stopping
NODE FLT 06 - LOST CTRL CONN Lost Controller Connection Fault - - - X actions.
NODE FLT 07 - CLOCK SYNC Clock Sync Fault - - - X
NODE FLT 09 - DUPLICATE IP ADDRESS | Duplicate IP Address Fault - - - X
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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 141 and Table 142.

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 e
- Bus Qbserver AC Line Sync Failure Disable |
---Cur.rent Loop AC Line Sync Loss Disable hd
"'AC“"” AC Line Undervoltage Factory Limit Disable A
AC Line Voltage Sag Disable -
- Cyclic Parameters AC Line Voltage Unbalance Disable &
- Parameter List Bus Module Failure = — i DANGER: Modifying Exception Action
- Status Bus Overvoltage Factory Limit : A settings may require
- Faults & Alarms —__Ignore programmatically stopping or
Ty 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 Shutdown Refer to user manual for additional
Converter Ground Current User Limit Disable =] fmrmEar
Converter Overcurrent Disable =l
Converter Overtemperature Factory Limit Disable =l
Converter Pre-Charge Failure Disable hd
Converter Pre-charge Overload Factory Limit  |Disable ==
W Converter Thermal Overload Factory Limit Disable i
Converter Thermal Overload User Limit Disable =l
Enable Input Deactivated Disable hd
Excessive Bus Voltage Error Disable =]
Runtime Error Disable =l
Axis State:
Manual Tune... OK ] \ Cancel Apply

Table 141 - Regenerative Bus Supply Behavior, FLT Sxx Fault Codes

Fault Action
= = Best Available

Exception Fault Code Exception Text = K Stopping Action

o £ 5 5 (applies to major faults)

g & £ ‘g

- = = =
FLT S15 - CONV OVERCURRENT Converter Overcurrent Fault - - - X
FLT S16 - GROUND CURRENT Ground Current Factory Limit Fault - - - X

U} imi

FLT S17 - 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 dogs not perform stopping
FLT S20 - CONV OVERLOAD FL Converter Thermal OverLoad Factory Limit Fault |- - - X actions.
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
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Table 141 - Regenerative Bus Supply Behavior, FLT Sxx Fault Codes (Continued)

Fault Action
= £ Best Available
Exception Fault Code Exception Text = K] Stopping Action
£ g 5 5 (applies to major faults)
c K] £ ‘T
= =3 = =
FLT $23 - AC PHASE LOSS AC Single Phase Loss Fault - - - X
FLT S25 - PRECHARGE FAILURE Precharge Failure Fault - - - X
FLT S27 - BUS REG OVERTEMP FLU) Egjlfequlator Overtemperature Factory Limit _ ~ X
FLT $32 - 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 @ AC Line Undervoltage FL - - - X doss not perform stopping
actions.
FLT $68 - 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 S72 - AC LINE VOLTAGE UNBALANCE AC Line Voltage Unbalance - - - X
FLT S73 - AC LINE CURRENT UNBALANCE AC Line Current Unbalance - - - X
FLT S74 - AC LINE VOLTAGE SAG 2 AC Line Voltage Sag - - - X
FLT S75 - AC LINE FREQUENCY CHANGE AC Line Frequency Change - - - X
FLT $76 - AC LINE SYNCHRONIZATION L0SS 12) | AC Line Synchronization Loss - - - X
FLT §76 - AC LINE SYNCHRONIZATION FAILURE | AC Line Synchronization Failure - - - X
(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 142 - Regenerative Bus Supply Behavior, FLT Mxx Fault Codes
Fault Action
= = Best Available
Exception Fault Code Exception Text K K Stopping Action
£ E 5 5 (applies to major faults)
s K] £ 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.
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iTRAK Power Supply Behavior

The iTRAK power supply exceptions behavior, as defined in Table 143, is shown
in the following tables.

Table 143 - 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.
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Table 144 - iTRAK Power Supply Behavior, FLT Sxx Fault Codes

Fault Action
Exception Fault Code Exception Text o . Ef zf Stopping Action
g 5 g g
=2 = = =
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 S21- CONV OVERLOAD UL Converter Thermal Overload User Limit Fault 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) All modules in the same bus group assert a Bus Power Sharing Exception if they are enabled.
Table 145 - iTRAK Power Supply Behavior, FLT Mxx Fault Codes
Fault Action
Exception Fault Code Exception Text o c Ejv E Stopping Action
g 5 g £
= = = =
FLT M26 - RUNTIME ERROR Runtime Error - X Shutdown
Table 146 - iTRAK Power Supply Behavior, NODE FLT Fault Codes
Fault Action
Exception Fault Code Exception Text o . E? :§ Stopping Action
§ | 5 | £ | 7
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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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 147 - 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 U Less control the most control over 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 402.

Actions define the drive behavior in response to specific conditions. The
Actions category includes Standard Actions and Safety Actions.

Table 148 - Actions Definitions

Action Category | Action Name Action Trigger Condition Available Actions

« Ramped Decel & Hold
Current Decel & Hold
Ramped Decel & Disable
Current Decel & Disable
Disable & Coast

Disable (MSF) Stopping Action Execution of an MSF motion instruction.

« Ramped Decel & Disable

Standard ; : ; Loss of the motion connection (for example, inhibiting the module or a .
Connection Loss Stopping Action network cable disconnect). . C_urrent Decel & Disable
« Disable & Coast
Motor Overload Action Receiving MTR OVERLOAD fault. ' ﬁﬂ;r:”t Foldback
Inverter Overload Action Receiving INV OVERLOAD fault. : ﬁﬂ;f:”t Foldback
i ; : . .+ |+ Ramped Decel & Disable
Safe Torque Off Action .Trg'nsflon frorfn I:glc Dfo:fof ihe SafeTorqueUff(/ch[t;zlgTS(t]e;tH)s axis tag, which | Current Decel & Disable
Safety indicates a safe torque-off action was commande . + Disable & Coast
— - - - - )
Safe Stopping Action Transition from logic 0 to 1 of the SS1ActiveStatus or SS2ActiveStatus axis | Ramped Decel

tag which indicates a safe stopping action was commanded (SS1, $S2). @ 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 manitared - Stopping method for more information.
(3) Applies to only Velocity Control mode.

Standard Actions

When a control connection update fault (NODE FLT o1) 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 o1 or
NODE FLT o6 will occur first on a connection loss fault, we recommend that
you do not change the default connection loss setting of Current Decel &

Disable.
o Use DLR ring topology (see Ring Topology on page 30) for applications
\ ¥ where the possibility of connection loss must be minimized.
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Safety Actions

The Action Source pull-down menus include Connected Drive mode and
Running Controller mode.

When configured for Connected Drive (default), the drive initiates the
stopping sequence according to the selected stopping action. However, the
drive must have an open connection to the motion controller for the
configured stopping action to occur.

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

3 Axis Properties - Axis_

Categories:

- General
=~ Mator
- Model
- Analyzer
- Maotor Feedback
- Scaling
- Hookup Tests
- Polarity
- Autotune
-Load
- Backlash
- Compliance
- Friction
- Observer
- Position Loop
- Velocity Loop
- Acceleration Loop
- Torque/Current Loop
- Planner
- Homing
- Exceptions
- Drive Parameters
- Parameter List
- Status
- Faults & Alarms
- Tag

Axis State:

Manual Tune...

Actions to Take Upon Conditions

sansrd ncions

Disable (MSF) Stopping Action: [CurrentDeceI & Disable 'I

Connection Loss Stopping Action: [CurremDecel& Disable 'I
Disable & Coast

Current Decel & Disable
Ramped Decel & Disable *

Motor Overload Action: [<n0ﬂe> v]

Inverter Overload Action: [<n0ﬂe> v]

Safety Actions

Safe Torque Off Action [CurrentDece\ & Disable

Safe Torque Off Action Source: [Connected Drive

Safe Stopping Action: [CurrentDece\

Safe Stopping Action Source: Connected Drive

Connected Drive: *
Running Controller

Safety State:
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Table 149 - Drive Behavior, FLT Sxx Fault Codes

Fault Action
Inverter Permanent Induction = = |Best Available
Exception Fault Code Exception Text Modules Magnet Motor 8 & | Stopping Action
2198-xxxx Motor £ E 5 | 5 [(appliesto major faults)
E§| 2| | £
FLT S02 - MTR COMMUTATION Motor Commutation Fault -ERSx X - - - Disable/Coast
FLT SO3 - MTR OVERSPEED FL Motor Overspeed Factory Limit Fault -ERSx X X - - Disable/Coast
-ERS3 (series A) Decel/Hold
FLT S04 - MTR OVERSPEED UL Motor Overspeed User Limit Fault ERS4 X X X X 1
-ERS3 (series B) Ramped Decel/Hold
Motor Overtemperature Factory Limit Fault |-ERS3 (series A) - - - Disable/Coast
Motor Overtemperature Factory Limit Fault _ ~ :
FLT S05 - MTR OVERTEMP FL (If #589 vertical load control) ERSA X . Current Decel/Disable
Motor Overtemperature Factory Limit Fault | -ERS3 (series B) _ ~ Disable/Coast
(If not #589 vertical load control)
-ERS3 (series A) - - Decel/Disable
FLT SO7 - MTR OVERLOAD FL Motor Thermal Overload Factory Limit Fault |_grsy X X 1
-ERS3 (series B) - - Ramped Decel/Disable
-ERS3 (series A) Decel/Hold
FLT S08 - MTR OVERLOAD UL Motor Thermal OverLoad User Limit Fault | -gRsy X X X X 1
-ERS3 (series B) Ramped Decel/Hold
FLT SO9 - MTR PHASE LOSS Motor Phase Loss -ERSx X - X X Disable/Coast
FLT S10 - INV OVERCURRENT Inverter Overcurrent Fault -ERSx X X - - Disable/Coast
IFr;qui{ter Overtemperature Factory Limit -ERS3 (series A) ~ ~ Disable/Coast
Inverter Overtemperature Factory Limit
Fault - - Current Decel/Disable
FLT ST - INV OVERTEMP FL (If #589 vertical load control) ERSk X X
Inverter Overtemperature Factory Limit -ERS3 (series B)
Fault - - Disable/Coast
(If not #589 vertical load control)
- -ERS3 (series A) - - Disable/Coast
FLT ST3 - INV OVERLOAD FL Inverter Thermal Overload Factory Limit ERSh X X :
Fault ERS3 (series B) - - Current Decel/Disable
-ERS3 (series A) Decel/Hold
FLT S14 - INV OVERLOAD UL Inverter Thermal Overload User Limit Fault |_prsy X X X X 0
-ERS3 (series B) Ramped Decel''/Hold
-ERSx
FLT $16 - GROUND CURRENT Ground Current Factory Limit Fault Single-axis X X - - Disable/Coast
inverters
-ERS3 (series A) Decel/Disable
FLT S22 - AC POWER LOSS Converter AC Power Loss Fault -ERS4 X X X X .
-ERS3 (series B) Ramped Decel'"/Disable
FLT $27 - BUS REG OVERTEMP FL 2 E;lnﬁift;gﬂlliator Overtemperature Factory “ERSX X X _ ~ Disable/Coast
FLT 32 - BUS CAPACITOR MODULE “ERSS series A Decel/Hold
FAILURE Bus Capacitor Module Failure _ERSK X X XX 0
-ERS3 (series B) Ramped Decel'"/Hold
-ERS3 (series A) [X X - - Disable/Coast
FLT S33 - BUS UNDERVOLT FL Bus Undervoltage Factory Limit Fault -ERS4 ] )
-ERS3 (series B) X X - - Disable/Coast
-ERS3 (series A) Decel/Hold
FLT S34 - BUS UNDERVOLT UL Bus Undervoltage User Limit Fault ERS4 X X X X 1
-ERS3 (series B) Ramped Decel/Hold
FLT S35 - BUS OVERVOLT FL Bus Overvoltage Factory Limit Fault -ERSx X X - - Disable/Coast
-ERS3 (series A) Decel/Disable
FLT S37 - BUS POWER LOSS Bus Power Loss ERSk X X X X 0
-ERS3 (series B) Ramped Decel'"/Disable
FLT S38 - FUSE BLOWN Bus Power Fuse Blown Fault -ERSx X X - - Disable/Coast
-ERS3 (series A) Decel/Disable
FLT S40 - BUS POWER SHARING FAULT | Bus Power Sharing Fault ERS4 X X X X .
-ERS3 (series B) Ramped Decel'"/Disable
FLT S41- MTR AQB STATE FL Feedback Signal Noise FL -ERSx X X - - Disable/Coast
FLT S&3 - FDBK LOSS FL 48 Feedback Signal Loss FL -ERSx X X - - Disable/Coast
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Chapter 7 Troubleshoot the Kinetix 5700 Drive System

Table 149 - Drive Behavior, FLT Sxx Fault Codes (Continued)

Fault Action
Inverter Permanent Induction = £ |Best Available
Exception Fault Code Exception Text Modules Magnet Motor & | & |Stopping Action
2198-xxxx Motor S| E| 5 | & |(appliestomajor faults)
5|2 | £ |8
-ERS3 (series A) Decel/Hold
FLT Stk - FDBK LOSS UL 4)(6) Feedback Signal Loss UL “ERS4 X X X 0
-ERS3 (series B) Ramped Decel''/Hold
FLT $45 - FDBK COMM FL(5)® Hotor Feedback Data Loss Factory Limit | gy X X - Disable/Coast
-ERS3 (series A) Decel/Hold
FLT $46 - FDBK COMM UL ) ©) Motor Feedback Data Loss User Limit Fault [-FRs, X X X 0
-ERS3 (series B) Ramped Decel'"/Hold
FLT S47 - FDBK DEVICE FAILURE Feedback Device Failure -ERSx X X - Disable/Coast
-ERS3 (series A) Decel/Hold
FLT S49 - BRAKE SLIP FLT Brake Slip Exception ERSh X X X 0
-ERS3 (series B) Ramped Decel'"/Hold
-ERS3 (series A) Decel/Hold
FLT S50 - POS HW OTRAVEL Hardware Overtravel - Positive ERS4 X X X 0
-ERS3 (series B) Ramped Decel'"/Hold
-ERS3 (series A) Decel/Hold
FLT S51 - NEG HW OTRAVEL Hardware Overtravel - Negative -ERS4 X X X 0
-ERS3 (series B) Ramped Decel'"/Hold
Excessive Position Error Fault -ERS3 (series A) Disable/Coast
Excessive Position Error Fault "
FLT S54 - POSN ERROR (©) (If #589 vertical load control) “ERS4 X X X Current Decel/Disable
Excessive Position Error Fault -ERS3 (series B) .
(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) _ERSh X X X Current Decel/Disable
Excessive Velocity Error Fault -ERS3 (series B) ’
(If not #589 vertical load control) Disable/Coast
-ERS3 (series A) Decel/Hold
FLT S56 - OVERTORQUE LIMIT ® Overtorque Limit Fault ERS4 X X X 0
-ERS3 (series B) Ramped Decel'"/Hold
-ERS3 (series A) Decel/Hold
FLT $57 - UNDERTORQUE LIMIT ®) Undertorque Limit Fault “ERS4 X X X 0
-ERS3 (series B) Ramped Decel'"/Hold
-ERS3 (series A) Disable/Coast
FLT S61- ENABLE INPUT Enable Input Deactivated ERSh X X X .
-ERS3 (series B) Ramped Decel'"/Disable

(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 1.003 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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Troubleshoot the Kinetix 5700 Drive System

Table 150 - Drive Behavior, FLT Mxx Fault Codes

Fault Action
Inverter . = = | Best Available
Exception Fault Code Exception Text Modules ;ea":::':";‘mr :,'I':t"";“on E E Stopping Action
2198-xxxx g = E 5 5 |(applies to major faults)
£ (] £ ‘T
=2 = = =
FLT M02 - MOTOR VOLTAGE (! Motor Voltage Mismatch Fault -ERSX X X X X Disable/Coast
FLT M05 - FDBK BATTERY LOSS Feedback Battery Loss Fault “ERS4 X - - - Disable/Coast
FLT MO6 - FDBK BATTERY LOW Feedback Battery Low Fault -ERS3 (series B) | - X X Disable/Coast
FLT MO7 - FEEDBACK INCREMENTAL | Feedback Incremental Count Error .
COUNT ERROR FAULT Fault -ERSx X X X X Disable/Coast
FLT M26 - RUNTIME ERROR Runtime Error -ERSx X X - - Disable/Coast
FLT M28 - SAFETY coMM @ Safety Module Communication Error | -ERSx X X - - Disable/Coast
(1) Does not apply to induction motors in frequency control mode.
(2) Applies to drives in Integrated STO mode.
Table 151 - Drive Behavior, NODE FLT Fault Codes
Fault Action
Inverter . = = |Best Available
Exception Fault Code Exception Text Modules :Ingl::'Ie‘II:)ttor :‘lll:tl:;“on 8 | & |stopping Action
2198-xxxx 9 = E 5 5 |(applies to major faults)
e (] £ ‘T
= = = =
-ERS3 (series A) - - - Decel/Disable
NODE FLT 01 - LATE CTRL UPDATE Control Connection Update Fault | -pRsy X X X .
-ERS3 (series B) - - - Ramped Decel'"/Disable
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 ERSh X X X .
-ERS3 (series B) - - - Ramped Decel'"/Disable
-ERS3 (series A) - - - Decel/Disable
(2)
NODE FLT 06 - LOST CTRLCONN | Lost Controller Connection Fault |-Rs X X X Eg?nf:g;‘igfffsggnppmg
-ERS3 (series B) B B - Action (see Table 148 on
page 270).
-ERS3 (series A) - - - Decel/Disable
NODE FLT 07 - CLOCK SYNC Clock Sync Fault “ERSA X X X o
-ERS3 (series B) - - - Ramped Decel'"/Disable
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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Chapter 8

Before You Begin

Remove and Replace Drive Modules

This chapter provides remove and replace procedures for Kinetix® 5700 drive
modules.

Topic Page
Before You Begin 275
Remove and Replace Kinetix 5700 Drive Modules 276
Start and Configure the Drive Module 280

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 188 to access those settings.

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.

You also need these tools available before you begin removal and replacement
procedures:

« Screwdrivers (to loosen/remove screws)
« Voltmeter (to make sure that no voltage exists on drive connectors)
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Chapter 8 Remove and Replace Drive Modules

Remove and Replace
Kinetix 5700 Drive Modules

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

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.

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

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.

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 92.

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
to it.

Unplug the DC-bus links and end caps from on top of the power supply,
inverters, and accessory modules you are removing.

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).

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

P Dual-axis Inverters

Motor Power and
Brake Connectors

Motor Feedback
Connectors

S e e e e

b

Loosen Motor Cable

weld Clamp

©
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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 [ 2198-3086-ERSx,
Connector 2198-S130-ERSx,
o Ol 2198-5160-ERS,
Single-axis Inverters
o o
TieWrap |} =), Motor Brake
Connectors
o o \H
ST = Bracket Screws

==

Motor Power Connector
(bottom view

Motor Cable Bracket

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-$263-ERS,
2198-S312-ERSx,
Single-axis Inverters
Motor Brake
™ Connectors
Tie Wrap
i
M8 Hex Nut _
B (@ T | © © | Motor Power
Ground Conductor — Connector Screws
Termination = |
Motor Cable Bracket
Shield Clamp

If your axis uses 2090-CPBM7DF power/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 161 to see
how the bracket is attached.

If your axis uses customer-supplied cable (larger than 2 or 4 AWG), the
motor cable bracket does not apply.
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278

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.

iTRAK PS Ready \\

A |
Connector 2198T-W25K-ER

iTRAK Power Supply

DC-bus and 24V

Output Connectors

Loosen Motor Cable
Shield Clamp

Kinetix 5700 Drive Module

Ground Screw or Lug Nut

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 remove 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.

2. 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.
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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.

Top Screws
(bottom screws not shown)

Zero-stack Tab
and Cutout Engaged

Kinetix 5700 Drive System
(DC bus supply and dual-axis
inverter are shown)

b. For the 2198-RP200, 2198-RP263, and 2198-RP312, modules, 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 88.

Table 152 - Drive Module Torque Values

giaurt’z.mo Drive Module Fasteners ﬁ?mﬂgo\il:)lue
Al Kinetix 5700 Bulletin 2198-drive modules Module mounting screws 40(35.4)
Module ground lug
2198-Pxxx, 2198-RP088, 2198-RP200 0.8(7.1)
Input power connector screws 15...20
2198-RP263, 2198-RP312 (12..177)
Input power ground screw 5.6(50.0)
2198-Sxxx-ERSx Shield clamp screw 5.6(50.0)
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)
198-5263-ERSx, 2198-S312-ERSK Motor power connector screws 315322277)
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 308.
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Chapter 8 Remove and Replace Drive Modules

Start and Configure the Follow these steps to configure the replacement module.
Drive 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 286.

1. Reapply power to the drive system.
Refer to Apply Power to the Kinetix 5700 Drive System on page 249 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 188 to access those settings.

3. Ifyou are replacing a 2198-xxxx-ERS3 (series A) drive with a
2198-xxxx-ERS3 (series B) drive, see Replace 2198-xxxx-ERS3 (series A)
Drives with Series B 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-ERS3J (series A) Drives with Series B Drives

When replacing a 2198-xxxx-ERS3 (series A) drive with a 2198-xxxx-ERS3
(series B) 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) 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) drive must be
configured for STO Only
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Figure 132 - Module Definition for 2198-xxxx-ERS3 (series B) drives

-

Module Definition

-

Module Definition With

Revision:

001

=)

Module Definition

Compatible Module
Electronic Keying

Electronic Keying:

[Compatlb\e Module

Power Structure: [ZIQS*DU[]&ERSE

[] verify Power Rating on Connection

[Connection:

[Mation and Safety

Module Definition |
With Exact Match
Electronic Keying

[

oK

} l

[ concel |

]

Help

-
-

001

[Bxact Match

Revision:

=
=

Electronic Keying:

Power Structure: [2198—D006—ERSE

Verify Powver Rating on Connection

Safety Application: MNetworked =

Connection: Motion and Safety =

Mation Safety 1: STO Only =

Maotion Safety 2: STO Only =]
[ OK ] [ Cancel I l Help

In this flowchart, a 2198-xxxx-ERS3 se
7 or earlier) was programmed by usin

ries A drive (with drive firmware revision
g Studio 5000 Logix Designer®, version

30 or earlier, and is replaced by a 2198-xxxx-ERS3 series B drive (with drive

firmware revision 9 or later).

Figure 133 - 2198-xxxx-ERS3 (series B) Replacement Drive Flowchart

How is
Electronic Keying
configured?

No Program Changes

Download Program

Compatible Module (select Revision 7or earlier

in Module Definition)

Is the

Exact Match

Connection configured
for Motion and Safety

Must use Logix Designer
Version 31 or later.

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021

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
9 or later

Download Program

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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Notes:
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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.

Topic Page
Overview 283
Hardwired Safe Torque-off 291
Integrated Safe Torque-off 302

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 SS1 and Timed SS1 stopping functions are
supported by the 2198-Dxxx-ERS4 dual-axis and 2198-Sxxx-ERS4 single-axis
inverters. For integrated Monitored SS1 and Timed SS1 stopping function
operations, see the Kinetix 5700 Safe Monitor Functions Safety Reference
Manual, publication 2198-RMoo1.

Table 153 - Kinetix 5700 Functional Safety Mode Support

Safety Mode g::lha:is Inverters gi:}?l't:;.axis Inverters
7198-Dxxr-ERS3 7198-Sex-ERS3

Hardwired ST

ardwired ST0 mode 7198-Dxxx-ERSH 2198-Sxux-ERSA
7198-Dxxx-ERS3 7198-Sxxe-ERS3

Integrated STO mod

iegrated ST mode 2198-Droxx-ERSA 7198-Sxxx-ERSh

Monitored SS1 stopping function 2198-Dxxx-ERS4 2198-Sxxx-ERS4

. . . 2198-Dxxx-ERS4 2198-Dxxx-ERS4

Timed 331 stopping function 7198-Dxux-ERS3 (series B) 2198-Sxxx-ERS3 (series B)

The hardwired and integrated STO modes and SS1 stopping functions meet
the requirements of Performance Level e (PL e) per ISO 13849-1 and
SIL CL 3 per IEC 61508, IEC 61800-5-2 and IEC 62061.
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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 ISO 13849-1 Performance Level e (PL e),
SIL CL3 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/certifications.

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 ISO 13849 performance level
or IEC 62061 SIL level

« Project management and proof testing in accordance with ISO 13849
Stop Category Definition
Stop Category o 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
ISO 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 ISO 13849-1, IEC 61508, and IEC 62061 standards for complete
information on requirements for PL and SIL determination.
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Average Frequency of a Dangerous Failure

Safety-related systems are classified as operating in a High-demand/
continuous mode. The SIL value for a High-demand/continuous mode safety-
related system is directly related to the probability of a dangerous failure per
hour (PFH).

PFH calculation is based on the equations from IEC 61508 and show worst-case
values. Table 154 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 154 - PFH for 20-year Proof Test Interval (STO function)

. 2198-Sxxx-ERS3 2198-Dxxx-ERS3
Attribute Single-axis Inverters Dual-axis Inverters
PFH (1e-9) 157 1.64
HFT (hardware fault tolerance) |1 1
Proof test (years) 20 20

(1) Hardware fault tolerance is the minimum number of faults that can cause a loss of the safety function as defined by
IEC 61508-2.

Safe Torque-off Feature

The safe torque-off (STO) circuit, when used with suitable safety components,
provides protection according to ISO 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
safeguarding.

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 o stop as described in Stop Category Definition on
page 284, 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.

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

2 SHOCK HAZARD: In Safe Torque-off mode, hazardous voltages can still be
on the drive.

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

2 ATTENTION: Personnel responsible for the application of safety-related
the system.
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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 (STO) connector. To bypass the

hardwired safety function, jumper wires must be installed in the STO
connector.

IMPORTANT  Qut 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 500 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 (8) and if STO inputs are ON then Safety Supervisor state is
Not Configured, torque permitted (51).

Table 155 - 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. qired (out of the box)
disabled

51 Not Configured (torque permitted) Hardwired STO mode with torque Hardwired (out of the box)
permitted

52 Running (torque permitted) STO bypass state Integrated
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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) 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.

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 4 “11/0 Configuration
drive you just created and choose ‘ '1E;5[§]Bf;5'<§'f$é753-27f Sconton
3 - _oale ontroller
Properties. 4 & Ethormet

[E1756-L84ES UM _SafetyController
§ 2198-P208 UM_Converter

. =" 2198-D006-ERS4 UM_DO006
2. Select the Connection category. ., 2198-5086-ER54 UM _S086

4 f] 1756-EN2TR UM_EN2TR
B3 1756 Backplane, 1756-A17

-~ General Connection

. Safety
Time Sync .

-- Module Info Name Requested Packet Interval (RPI) | Connection avi

(ms) EtherNet/IP

The Connection category appears.

Internet Protocol
--Port Configuration

Network B MotionSync 2.0 2] Set by Motion Group | Unicast
[=)-Motion Safety Output 20 4/ Set by Safety Task | Unicast

Associated Axes Safely Input 10 2| Set on Safety Page  |Unicast
- Power

Digital Input
-~ Motion Diagnostics T e ] b
£-Motion Safety 1
- Actions [¥] Inhibit Module
Primary Feedback
-~ Sealing |:|Ma]nr Fault On Controller If Connection Fails While in Run Mode
STO
- 881
=-Motion Safety 2
- Actions
Primary Feedback
-~ Scaling
STO
- §81 Module Fault

Stas: Offine Apply

3. Check Inhibit Module.
4. Click Apply.
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5. Click the Safety category.
Moo ropertes toctass-ouzocess sony < [

- General

- Connection
-EEE

- Time Sync

- Madule Info

- Internet Protocol

Safety

Connection
Type

Requested Packet
Interval (RPI) (ms)

Connection Reaction
Time Limit (ms)

Max Observed
Network Delay (ms)

Safety Input

10

401

| Reset

- Port Configuration Safety Output 20 60.0 | Reset
- Network

[=+-Motion

i Associated Axes
Power

i Digital Input

.. Motion Diagnostics

Configuration Ownership:

Reset Ownership | €

6. Inthe Configuration Ownership field, click Reset Ownership.
The drive reverts back to Hardwired STO mode.

7. Click OK.

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 7 Kdarrows and
select &l SAFETY.

4. PressEto 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.
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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/O 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.

Table 156 - Safety Related Axis Tags

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
GuardGateDriveQutputStatus [2] BOOL Torque allowed - Hardwired
GuardStoplnputStatus [3] BOOL Safety inputs active - Hardwired
GuardStopRequestStatus [4] BOOL Safety input requesting STO - Hardwired
GuardFault 981 DINT
GuardStoplInputFault [9] BOOL STO fault - Hardwired
GuardGateDriveFault [2] BOOL Internal STO circuit fault - Hardwired
CIPAxisFaultsRA 903 DINT
SafetyModuleCommunicationErrorFault [28] BOOL Loss of communication to safety control
CIPAxisAlarmsRA 904 DINT
SafetyModuleCommunicationErrorAlarm [28] BOOL Loss of communication to safety control
CIPInitializationFaultsRA 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 SI.SafetyFault
SafetyResetRequestStatus [1] BOOL Status of S0.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 Sl.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.
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Explicit Messages

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 157 - Safety Supervisor State: MSG

Parameter Value Description
Service Code 0xOE Get attribute single
Class 0x39 Safety supervisor
Instance 1

Attribute 0x0B Device status

Data Type SINT Short integer

Table 158 - 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 Qgr;jg;/;rded ST0 mode with torque | -\ 4yireq (out of the box)
51 Not Configured (torque permitted) Hardwired STO mode with torque | .y iceq (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 159 - 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 STO mode

Data Type SINT Short integer

Table 160 - Safe Torque-off Mode: Values

Value Definition
1 Normal operation
2 STO bypass mode
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Hardwired Safe Torque-off

Safe Torque-off Faults

When a safety fault is indicated in any of the following tags:
« SlLSafetyFault
« Axis.SafetyFaultStatus
« Axis.SafetyTorqueOffFault

The cause of the fault can be read using an explicit message.

Table 161 - 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 162 - Safe Torque-off Fault Type: Values

Value Definition

1 No Fault

3 Circuit Error

104 Hardwired input in Network mode

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
ISO 13849-1 and 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 163 - Studio 5000 Logix Designer Requirements

Kinetix Dual-axis Inverters

Studio 5000 Logix Designer
Application

Cat. No.

Kinetix Single-axis Inverters
Cat. No.

Version 26 or later

2198-Dxxx-ERS3 (series A)

2198-Sxxx-ERS3 (series A)

Version 31 or later

2198-Dxxx-ERS4
2198-Dxxx-ERS3 (series B)

2198-Sxxx-ERS4
2198-Sxxx-ERS3 (series B)
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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 o Stop (refer to Stop
Category Definition on page 284). 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 302 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

ssncw 24vDC

0V DC

j—— 1 Second Discrepancy Limit

|
1 !

GuardFault |
L

[

[

| |
0 : No Fault | : -«—— 15econd Debounce Time
| o I
1 I I I
SafeTorqueOffinnibit . | StartInhibi B | Start Permit
I I (I I
1 | | | ||
GuardOkStatus I T oK T 1 [l
0 | ! L L
| I (. I
) 1 | | [ I
GuardGateDriveQutputStatus 0 —l Tor‘que Disabled : ; : | Torque Permitted
I I [ I
1 I I [ I
GuardStoplnputStatus | " ‘ L i
pinp 0 Disable Torque | | L Permit Torque
I I [ I
1 | [ !
GuardStopRequestStatus Torque Disabled [ : [ Torque Permitted
0 | |
[ [ o I
} } [ T
GuardStoplnputFault :) ‘ No Fault T B
} } bt
Event 1 2 34 56
Table 164 - Normal System Operation Legend
Event |Description
1 At least one input is switched-off. The GuardStopRequestStatus bit is set to 1.
9 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.
3 First input is switched-on.
4 Second input is switched-on within 1second of event 3.
5 Both inputs are in the ON state simultaneously within 1second. As a result, GuardStopInputFault is not
posted.
The GuardStopRequestStatus bit sets back to 0 if event 4 occurs within a 100 ms interval after event 3.
6 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.

You will be asked to log in to your Rockwell Automation web account or
create an account if you do not have one. You do not need a support
contract to access this article.

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
GuardStopInputFault is posted.

Figure 135 - System Operation in the Event of STO Inputs Discrepancy (fault case 1)

24V DC
SS_IN_CHO |
0V DC

4V 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 | |
| |
. 1 T
GuardGateDriveOutputStatus | Torque Disabled
0 T
|
1 |
GuardStoplnputStatus |
0
|
GuardStopRequests 1 ‘
uardStopRequestStatus | Stop Requested
0 |
| |
1 f
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 ‘
[
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GuardFault ) No Fault Faulted
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| |
GuardOkStatus 1 ] ” o
0 :
[
[
GuardGateDriveOutputStatus 1 | )
0 ‘ Torque Disabled
[ [
[ [
GuardStoplnputStatus 1 T
0 | [
[ \
[ [
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Preq 0 | : Stop Requested
\ \
\
GuardStopInputFault ! | No Fault Faulted
0

Figure 137 - System Operation in the Event of STO Inputs Discrepancy (fault case 3)
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T
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Lo | |
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Lo ‘ |
I
-I L |
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i —
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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 GuardStoplnputFault 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 STO-6, -7, -8 and STO-14, -15, -16.
Figure 138 - Pin Orientation for 16-pin Safe Torque-off (ST0) Connector
2198-Dxxx-ERSx 2198-Sxxx-ERSx
Dual-axis Inverter Single-axis Inverter
Safety (ST0) Connector Plug Safety (ST0) Connector Plug
TOCE] | sB+/NC TIOCE] | sB+/NC
R1OCHo| || s1A R]OCTo| || s1A
B1OCH] || scA BIOCHT] || sca
Cm| || s2A 1| || s2A
STOCTE] || sB- STOCTB] || SB-
O] |[s18 S OCTH] || N/C
71OCTs] || scB HOGHEIRe
] 6] || s28 EDS 56 ]N/c
Table 165 - Safe Torque-off Connector Pinouts
. Description Description .
STOPin | 7198 Dyxr-ERSx 2198-Swxr-ERSX 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 M |Safe stop input common, axis A. SCA
4 |12 |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 S28
9 N/C N/C -
IMPORTANT  ST0-3 and STO-7 is commaon 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) inverters, you must use the
series B (safety) connector plugs that are included with your series B
inverter.

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)
w7
Safety (STO) Connector Plug — ‘ e

; ; i 5
® =
- NET-() Safety Plug
b L

Push the Right-hand Side
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Install 2198-xxxx-ERS4 and 2198-xxxx-ERS3 (series B) 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) 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) Safety Connector Plugs
Push to Lock

Kinetix 5700 Inverter Drive Push to Lock
(2198-xxxx-ERS4 inverter is shown) f\ Locking Leavers in
Locked Position
‘ Push to Unlock g—___
=)
Z] Open Position

Safety (STO) Connector Plug /f {(& - = (rotated counter-clockwise)
MOD-© Locked Position
- NET-© (rotated clockwise)

- A L

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

IMPORTANT  To improve system performance, run wires and cables in the wireways
as established in Establish Noise Zaones beginning on page 67.

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 IS0 13849.

Figure 141 - Safe Torque-off (STO) Terminal Plug

2198-Sxxx-ERSx
Single-axis Inverter
Safety (STO) Connector Plug

Table 166 - Safe Torque-off (STO) 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?'Le)nqth 'bll'orq(t:g Ya)lue
STO Pin 2198-Dox-ERSx 2198-S0x-ERSx mm® (AWE) mm{in. +m {lbein
1 SB+ SB+

2 10 SIA i

3 m SCA S

4 ) S2A $2

5 13 $B- $B- b 10(0.39) U

6 i SIB NC

7 1 SCB NC

8 16 528 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 (STO) Connector Plug Safety (ST0) Connector Plug
e 1] IS SB+/NC e 11 (0 SB+/NC
e 3 | (10 e S1A 2] (10 S1A
BE@il SCA HEGW SCA
--m[ﬁ-l S2A --mcm-- S2A
ot 51 (13 e SB- HO@H. . SB-
[ 61 (14 S1B AeeD N/C
et 71 ) 5] ] ScB 71 (TS| N/C
—--z[j 16 - S2B mcﬂ N/C

— LTI

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 167 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

)2
AT

SB+/NC
STA

SCA

@

24V DC

First Drive

5
o

SB+/NC
STA

SCA

Middle Drive

:
e

SB+/NC
STA

SCA

1

Last Drive

S2A
SB-
N/C
N/C
N/C

S2A
SB-
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

Dual-chan

Equivalent
Safety Device

nel

N |
Ay
N
N

Dual-channel
Equivalent
Safety Device

AL
o

)2
AT

SB+/NC
STA

@

24V DC

Dual-channel
Equivalent
Safety Device NN B First Drive Middle Drive Last Drive
. q T —=1n
SB-+/NC e+ | [ TDOCE SB+/NC
S1A §1Ammpemtet 3 T ([0} S1Am
-@ SCA SCAmpmmpel 3 T (i1} SCAw
S2A Sohmpmtet 7T ) ([12] S2A
24V DC SB- s | | BIOCE] SB-
e §1B Sl 6 | (14 ST
@ SCB S(Bmmpemenl 7 | (15| S(Bref
528 S Bl 8] )(i6 528

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

First Drive

Middle Drive Last Drive
T
SB+/NC T[] SB+/NC MOCE
S1Ampmtmt2 ] ) Ji0} S1Ampmrmt 21 (10
SCAmpmtmt 3T ) [T} SCAmpmmt 3T (T
et Y12 S 4] (121
SB- 5 13 SB- 5 13
STBmpmtmis | ) 14 e § | et 6 | )(_[14]
SCBrpmpm 7] Y JT5 Sl 7] (TS|
rsza--- 8 16 rszs---'ﬁm[ )Clie
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Integrated Safe Torque-off

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 167 - 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

hannel Input OFF current, max
(per channel (@V in <5V DC) 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.

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 ISO 13849-1 and 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
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Table 168 - 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-Dxxe-ERS3 (series B) 2198-Sxxx-ERS3 (series B)

(1) When 2198-xxxx-ERS3 (series B) drives are used in Timed SS1safety applications, Studio 5000 Logix Designer application,
version 31, must be used.

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 285 for more PFH information.

Creating, recording, and verifying the safety signature is also a required part
of the safety application development process. Safety signatures are created by
the safety controller. The safety signature consists of an identification
number, date, and time that uniquely identifies the safety portion of a project.
This includes all safety logic, data, and safety I/O 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 13.

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 I/O 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 169 - Safe Torque-off Network Specifications

Attribute 2198-xxxx-ERS3 | 2198-xxxx-ERS4
STO function reaction time 10 ms, max

Safety connection RPI, min 6 ms

Input assembly connections ! 3 |1

Output assembly connections 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 170 changed in the Logix Designer
application, version 31 and later, depending on how Motion Safety is
configured in the Module Definition.

Table 170 - STO Tag Name Changes in the Logix Designer Application

STO 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
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The SO.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 SI.Status tags are sent from the Kinetix 5700 inverter to the GuardLogix
safety input assembly and indicate the Kinetix 5700 safety control status.

The SI.ConnectionStatus tags indicate the safety input connection status.

Table 171 and Table 172 list the safety tags added to the controller tags when a
Kinetix 5700 servo drive is added to a GuardLogix I/O Configuration and the
connection is configured for Motion and Safety or Safety Only.

IMPORTANT  The S0.SafeTorqueOff and SO.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 171 - 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 M@ DINT
SI.RunMode [0] BooL Combinations of the RunMode and
SI.ConnectionFault [1] BOOL ConnectionFaulted states
sl.status (1) SINT
- 0 = Torque Permitted
Sl.TorqueDisabled (0] BOOL 1= Torque Disabled
Sl.SafetyFault [6] BOOL 1= STO fault present
Sl.ResetRequired [7] BOOL 1=Reset is required
$0.Command () SINT
50.SafeTorquedff $0.5T00utput [0] pooL |0~ Disable Permit
’ 4 ) 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 protocaol.

(4) Commands are 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.
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Table 172 - Dual-axis Inverter Integrated STO Specifications

. . Safe Stop Only - No Feedback Tag Names Attribute .
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 M) 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.ST00utputl [0] BOOL 0 = Disable Permit; 1= Permit Torque
S0.Reset] S0.ResetRequestl [7] BOOL 0-->1=Reset STO Fault
$0.Command2 1 (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 172 is communicated with SIL 3 integrity.

In these examples, the appropriate STO bit permits torque when the bit is high
(see Table 170 on page 304 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_S086:30.5afeTorqueOff Disable

2 3 F ) 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

Dizable UM_S086:50.5TOOutput  Disable

STO Fault Reset

To clear the STO Fault condition, a transition from logic o to 1 of the SO.Reset
tag is required after the SO.SafeTorqueOff tag has transitioned from logic o to
1 (see Table 170 on page 304 for changes in STO tag names).

If the Kinetix 5700 servo drive safety controller detects a fault, the input
assembly tag SI.SafetyFault is set to 1.

To reset Axis.SafetyFault, an MAFR command must be issued.

IMPORTANT  Transition of the S0.SafeTorqueOff tag to logic 1 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 308 for integrated safety troubleshooting.

Refer to Figure 149 for an understanding of the Kinetix 5700 STO state restart
functionality.
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Figure 149 - Reset Safe Torque-off Fault Diagram

~«—— Safety Fault Occurs

Drv:S0,SafeTorque0ff

|
Disable Torque : | I Permit Torque
Drv:S0, Reset ! [
|
Drv:Sl.TorqueDisabled Torque Permited [ Torque Disabled |
Drv:Sl.SafetyFault No Fault [
Drv:Sl.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 I [
Axis.SafetyResetRequiredStatus Reset Not Required Reset Required [
Axis.SafeTorqueOffActiveStatus Permit Torque Disable Torque I
Axis.SafeTorqueDisabledStatus Torque Permited | Torque Disabled [
|
Axis SafeTorqueOffFault No Fault [ [

(1) See Table 170 on page 304 for STO tag name changes.

Understand Integrated Safety Drive Replacement

GuardLogix controllers retain I/O 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 287.

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.

Corfiguration 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 309 for integrated
safety drive replacement information.
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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

ﬁ Controller Properties - UM_SafetyController = @
General I Major Faults I Minor Faults I Date/Time I Advanced I SFC Bxecution I Project |
Safety™ | Monvolatile Memory I Capacity I Security I Alarm Log |
Safety Application: Unlocked
Safety Status:
Safety Signature: &

[ Protect Signature in Run Mode

When replacing Safety 1/0:
@ Corfigure Only When No Safety Signature Exists
() Configure Always

[ ok ][ cCancel |[ My |[ Heb

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/O device only if the
following is true:

« The device already has the correct safety network number.

« The device electronic keying is correct.

« Thenode or IP address is correct.

For detailed information, refer to Additional Resources on page 13 for the
appropriate user manual for your GuardLogix or Compact GuardLogix
controller.
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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 13
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.
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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

Understand STO Bypass When Using Mation 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.

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.

It is your responsibility to maintain machine safety integrity while executing
motion direct commands. One alternative is to provide ladder logic for
Machine Maintenance mode that leaves the controller in Run mode with
safety functions executing.

2 ATTENTION: Consider the consequences of allowing motion through the
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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/Running, as shown in Figure 151.

Figure 151 - Safety State Indications When Controller is in Run Mode (safety task executing)
'@ Motion Direct Commands - axis1:2 == FoE <

Commands: Motion Aus Stop

| & 3 Metion State ‘ - @
|

Qe MSO
Qe MSF
Qs MASD
Qe MASR

Qe MCD 1\ DANGER: Executing motion command with controller in
Qe MRP Program or Run Mode may cause ads motion.

=-(E3 Motion Group Execution Emor.
Qe MGSD Axis State: Stopped Safety State: Running
@ MGSR Axis Fauk: No Faults

$ﬁ\?‘f .| Statinhbred: Mot Inhbked

([ obon Goup Ssiown ) Comne] Cow ) b

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).

Figure 152 - Safety State Indications After Controller Transitions to Program Mode

' & Motion Direct Commands - axis1:2 == <
Commands: Motion SevoOn
@9 MSO » | Pods: ads1 - E]

Ty MSF 2
@y MASD

@ MDD ~| 4\  DANGER: Executing motion command with controller in
Program or Run Mode may cause axis motion.

Axis State: Start Inhibited Safety State: Mot Running
Axis Fault: No Faults
Start Inhibited: SafeTorqueOFfActivelnhibit

[ Motion Group Shutdown | [ Execte | [ close ] [ Hep |

312 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021



Chapter 9 Kinetix 5700 Safe Torque-off Function

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/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 =<
Commands: MotionServoOn

@y MSO - | Ads: axs 1 -
Qe MSF @
Qg MASD
@9 MASR
@ MDO
@y MDF
Qs MDS
T MAFR
=3 Motion Move
Qe MAS
Qe MAH
Qe MAI
G MAM
Qe MAG
B MCD

@ MOD X _ﬁ DANGER: Executing motion command with controller in
- Program or Run Mode may cause axis motion.
_;5( Safe Torque OFf bypassed )
Axis State: Stopped Safety State: Mot Running (Torque Permitted)

Axis Fault: No Faults

=

Start Inhibited: Mot Inhibited

| Motion Group Shutdown | | Execwte | [ close | [ hHep |

IMPORTANT  The persistent warning message text Safe Torque Off bypassed
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
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

CeETEE W

l Drive is permitting motor torque while the safety controller is in Program Mode
i BN

Safe Torque Off safety function is currently bypassed,

Do you want to perform requested operation in this state?

[ Y J[_No ][ Hep |
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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.

Figure 156 - Axis and Safe State Indications on the Hookup Services Dialog Box

Fosa State: Stopped Safety Stte: Mok Running (Torque Permitted)

(Manusi Tune.. A\ Safe Torque OFf bypassed ok | [ comcel foply Heo |

Figure 157 - Axis and Safe State Indications on Motion Direct Commands Dialog Box
Q% Motion Direct Commands - axisl:2 [ ® =)

Commands: MotionServoOn
@p MSO » | Pods: ads1 -
Qe MSF 1 E]

?
8

T MAFR
=-[Z3 Motion Move
@9 MAS
Qe MaH
G MAM
B9 MAG

B MCD
@ MOD T | 4\  DANGER: Executing motion command with controller in

Program or Run Mode may cause axis motion.

1y Safe Torque OFf bypassed
Axis State: Stopped Safety State: Mot Running (Torque Permitted)
Axis Fault: No Faults
Start Inhibited: Mot Inhibited

| Motion Group Shutdown | | Execwte | [ close | [ hHep |

Figure 158 - Axis and Safe State Indications on the Motion Console Dialog Box

Manual Tuning [ Reset | Motion Generator More Commands
€ Spem  nsu {J € Hety | Commands -._
E 0.0 2.0 % NS0 '

: : MSF

sm 1.0 i) - *

g Damping: \ Qe MAH
) 0.8 LS Qo MAJ
@ Tuning Configuration Qe MAM
Position Loop Qe MAS
Loop Bandwadth: 18.52124 T *Hertz Qe MDS
Integrator Bandwidth: 0.0 T *Hertz W WAR
o Hold: Drsabled v|* | |

Error Tolerance: 0.94524145 - #Position Units 1\  DANGER: Bxecuting motion d with ler in

Velocity Loop - . Program or Run Mode may cause s mation.

Loop Bandwadth: 74.08496 5 eHertz Execution Emor. A\ Safe Torque Off bypassed

Integrator Bandwidth: 0.0 i eHertz Axis State: Sopped  Safety State: Mok Runining (Torque Permitted)
gratorHold: | Disabled e Axis Fauk: No Fauls

Error Tolerance: 26317974 - «Position Units/s Start Inhibited:  Not Inhibked

1\, DANGER: Tuning may result in unstable axis motion. l Exscute I [ Disable Axs J
(¥ Addtional Tune )
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Functional Safety Considerations

A\

ATTENTION: Before maintenance work can be performed in Program mode,
the developer of the application must consider the implications of allowing
motion through motion direct commands and should consider developing

logic for run-time maintenance operations to meet the requirements of
machine safety operating procedures.

A\

ATTENTION: Motion is allowed 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 173 - 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

Bit 1: Safety reset request

Axis.SafetyResetRequestStatus

Bit 2: Safety Reset Required

Axis.SafetyResetRequiredStatus

Axis safety status

Bit 3: Safe torque-off active

Axis.SafeTorqueOffActiveStatus

Bit 4: Safe torque disabled

Axis.SafeTorqueDisabledStatus

Bit b...31: Undefined (0)

N/A

Axis safety faults

Bit 1: Safety core fault Axis.SafetyCoreFault
Bit 3: Safe torque-off fault Axis.SafeTorqueOffFault
All others: Undefined (0) N/A
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Table 174 - Single-axis Inverter STO Assembly Specifications

Attribute

Value

Logix Designer Tag Name

Safety input

Bit 0: Torque disabled

Drv:Sl.TorqueDisabled

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
Bit7: Reset request Drv:S0.ResetRequest

Table 175 - 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.SafetyFaultl

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 0 Bit 0: Safe torque-off output 1

Drv:S0.SafeTorqueOff1 or
Drv:S0.STOOutputl

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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Notes:

318 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021



Appendix A

Interconnect Diagrams

This appendix provides wiring examples and system block diagrams for your
Kinetix® 5700 system components.

Topic Page
Interconnect Diagram Notes 319
Power Wiring Examples 32
Capacitor Module Status Wiring Example 335
DC-bus Conditioner Module Status Wiring Example 335
Contactor Wiring Examples 336
Passive Shunt Wiring Examples 337
Active Shunt Wiring Examples 338
Kinetix 5700 Servo Drive and Rotary Motor Wiring Examples 340
Kinetix 5700 Servo Drive and Linear Actuator Wiring Examples 347
System Block Diagrams 353
Interconnect Diagram This appendix provides wiring examples to assist you in wiring the
Notes Kinetix 5700 drive system. These notes apply to the wiring examples on the

following pages.

Table 176 - Interconnect Diagram Notes

Note |Information

1 For power wiring specifications, refer to Wiring Requirements on page 133.

2 For input fuse and circuit breaker sizes, refer to Circuit Breaker/Fuse Selection on page 46.

3 For fuse and circuit breaker sizes and other 8720MC-RPS specifications, see the 8720MC Regenerative Power Supply User Manual, publication 8720MC-RM0Q1.

4 The iTRAK® system with TriMax bearings power supply must have three-phase power sourced from grounded-wye power distribution.

5 AC (EMC) line filter is required for CE compliance. Mount the line filter with 50 mm (1.97 in.) minimum clearance between the drive and filter. If routing in wireway is
unavoidable, use shielded cable with shields grounded to the drive chassis and filter case. For AC line filter specifications, refer to Kinetix 5700, 5500, 5300, and
5100 Servo Drives Specifications Technical Data, publication KNX-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 requirements with Kinetix 2090 power cables 2 AWG and smaller. See Customer-supplied Motor Power Cables on
page 169 to meet CE when wiring 2198-5263-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 101 for digital input configurable functions and default settings.

10 « 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 in the Logix Designer application 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 in the Logix Designer application as Regeneration OK and wire the 10D connector for each axis.

1 PE ground connection bonded to the panel must be used to meet CE requirements. See Ground the Drive System on page 131.

12 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 48.

14 Internal shunt wired to the RC connector is default configuration. Remove internal shunt wires to attach external shunt wires.

15 Default configuration for ground screws or jumper is for grounded power at customer site. For impedance-grounded power configurations, remove the screws/

jumper. Refer to Input Power Configurations for Kinetix 5700 Power Supplies on page 121 for more information.
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Table 176 - Interconnect Diagram Notes (Continued)

Note |Information

16 Leave jumper between PR2 and PR3 as shown to use the internal precharge resistor. Remave jumper when external precharge/circuit is required. For more
information, refer to the 8720MC Regenerative Power Supply User Manual, publication 8720MC-RMO0Q1.

17

ATTENTION: Implementation of control circuits and risk assessment is the responsibility of the machine builder. Reference international
standards IEC 62061 and IS0 13849-1 estimation and safety performance categories.

18 ATTENTION: An AC three-phase mains contactor must be wired in series between the branch circuit protection and the Kinetix 5700 system power
supply. In addition, the AC three-phase contactor control string must be wired in series with the contactor-enable relay at the CED connector. Refer
to Contactor Enable Relay on page 107, 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 Motion Accessories Specifications Technical Data, publication KNX-TDO04.

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.

23 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.

24 MPL-A/B15xx-H...MPL-A/BA&5xx-H, MPL-A15xx-V/E...MPL-A2xx-V/E, MPL-A3xx-S/M...MPL-A45xx-S/M, MPM-ATI5xx...MPM-A130xx, MPF-A3xx...MPF-A45xx, MPS-Axxx,
MPAS-Bxxx (direct drive), and encoders use the +5V DC supply.

25 MPL-B15xx-V/E...MPL-B2xx-V/E, MPL-B3xx-S/M...MPL-B6xx-S/M, MPL-A5xx, MPM-Bxx, MPM-A165xx...MPM-A215xx, MPF-Bxx, MPF-Abxx, MPS-Bxxx, MPAR-Bxxx, and
MPAS-Bxxx (ballscrew) encoders use the +9V DC supply.

26 The 2198-CAPM0OD-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.

27 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
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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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
system.

by using discrete wires or the shared-bus connection

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 319 for note information. DC-bus Power Supply 2198-Dxxx -ERSx Accessory Modules
Inverter
Note 8
Note 7
DC+ Shunt Power .
(RC) Connector Cahle[S::lals:g
L)
v 3 Three-phase
Motor Power |V Motor Power
(MP) Connector [~y 2 Connections
ramll Notes 8,19
I 2 MBRK-
Motor Brake | MBRK - Motor Brake
(BC) Connector MBRK+ L MBRK§| Connections
DC+ DC+ | DCBus Note 8
e dc._| (DC)Connectors
Bonded Cabinet i
Ground Bus * Chassis
Customer Supplied 2 Control Power
e 24V_(OM 24V_COM
+24V DC 1 V Kl (CP) Connectors
Power Supply * +24 +24
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 »—=| igital Inpu ¢
3 COM Connections om 3
Grounding Screws/Jumpers 4 Ll Note 9 Digital Input |2 4 Digital Input
] igital Inpu
Note 15 SHLD (10D) Connector | SHLD —(5 Coqnnectigns
oM o < Notes
************* | EN C Enabl N3 7—<
| + ontactor Enable
1 T e FONTENT = (cED) Connector COM 8 s
| CR1* START* | CONTEN- | Note 18 Wi ——
24V AC/DC | oM —=<
50/60Hz | s T LU
‘ STOP* w
I
| PE Ground PE Ground
Notes 13,18 CR1* | Note Note 11
" Refer to Attention statement (Note 17). Three-phase Input
. (IPD) Connector [+ |13 (12|11
Bonded Cabinet | o
Ground Bus * | o  —
S 9
T 2198-DBRxc-F
195. 528V AC S >— (T |——1 Three-phase
Three-phase Input T AC Line Filter * Indicates User Supplied Component
Notes 1,2 Note 5
—
Circuit M1
Protection* Contactor
Note 2 Note 13
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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 319 for note information. Inverter
Note 8
DG+ Shunt Power
SH (RC) Connector

nternal Shunt
| Note 14
Bonded Cabinet Ground Bus * DC+ DC+ DC+ | DCBus
DC. 0C e (DC) Connectors
O_
o _/97 Chassis
9 |
o
Customer 2
Supplied T1.247_Com 24V_(OM 24_CoM| Control Power
+24V DC Y Y] Y] (CP) Connectors
Power Supply *
= 2198-TCON-24VDCIN36 2198-xxxx-P-T 2198-H040-P-T
77777777777777777 | 24V Input Power T-connector and Bus Bar T-connector and Bus Bar
> ; i ‘ Wiring Connector
CR1* START* | Module 2
24 AC/DC | CRI* | staws(Ms) L1M7
50/60 Hz | H* Connector M=
| STOP* I
N CR1* Monitor capacitor module status by
7 Notes 13,18 wiring to digital input Bus Capacitor
7777777 e Nte 1) 0K or Logix 5000™ controller. Refer
Refer to Attention statement (Note 17). CONTENT __LCunlactur Enable to Capacitor Module Status Wirin
CONTEN= _-,—(NCED)]gonnectorSI Example on page 335, for an
ote
Gruund|ngNSgtr:\1v53/Jumpers PE Ground PE Ground PE Ground
Note 11 Note 11 Note Tl

Three-phase Input sl

m Bonded Cabinet ~ (IPD) Connectors |~
Ground Bus *
8 Bonded Cabinet

2198-DBRxx-F Ground Bus *
195...528V AC rms >—T__T—— ——— Three-phase 3
Three-phase Input O AC Line Filter
Notes 1,2 Note 5
T T—AF—
Circuit M1
Protection®  Contactor
Note 2 Note 13

* Indicates User Supplied Component
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Figure 162 - DC-bus Power Supply (single iTRAK power supply) Configuration

2198-P070 2198T-W25K-ER
. . Kinetix 5700 Kinetix 5700
Refer to table on page 319 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 Output A =
nternal Shunt (ICP) Connector | 1
Note 14 24V + > Control Power A
- S toiTRAK
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 24N+ % Control Power B
Supplied (CP) Connectors 2 to iTRAK
24V ¢ 24V_COM 2V_COM M- 5 o Modules
2198T-W25K-P-T I
T-connectors and Bus Bars 1
1 Digital Input BuABLEF
oy L (10) 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
77777777777777777 | EN+
:L T N CONTEN+ —_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 T 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 * | ©
O~

o

324

2198-DBRxx-F J
324.528VACrms > T——— —— Three-phase
Three-phase Input —T T AC Line Filter *||
Notes 1,2, 4 Note 5
T
Circuit il
Protection* Contactor
Note 2 Note 13
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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 373 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 319 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 * DC+ DC+ DC+ DC+ | DCBus
a : 2 ——1 (DC) Connectors
Chassis Dc DC D D¢
Customer |
Supplied
+24V DC | |
Power Supply * [N
A
. ) +24V +24V +24V +24V Control Power
Gruundlnuﬁg{s‘{v&;wumpers 24V_COM 24V_COM 24V_COM 24v_com | (CP) Connectors
- _ 2198T-W25K-P-IN 2198T-W25K-P-T 2198T-W25K-P-T
2198-TCON-24VDCIN36
24V Input Power 24V Input Power T-connectors and Bus Bars | T-connectors and Bus Bars
Wiring Connector Wiring Connector
77777777777777777 | EN
> 1 : EN+ CONTEN+ | Contactor Enable
: CRI START * | — CONTEN- (CED) Connector
24V AC/DC | !
50/60 Hz | o
I
! R | PE Ground PE Ground PE Ground PE Ground
Notes 13,18 CR1 | Note Tl Note Tl Note 11 Note Tl
" Referto Attention statement (Note 7.~ Three-phase Input
(IPD) Connector |+ |L3|L2[L1
2198-DBRxx-F Bonded Cabinet
i Three-phase Ground Bus *
Homdsus: [0 0 0 ©] AC Lie Fier
Note 5
) J * Indicates User Supplied Component
324..528V AC rms T I
Three-phase Input 11
Notes 1,2, 4 T : I'
T 11
Circuit M1 Contactor
Protection* Note 13
Note 2
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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 31 for note information. Regenerative Bus Supply 2198-Dxxx -ERSx Accessory Modules
Inverter
Note 8
Active Shunt (optional component) | | Note 7
See External Active-shunt Dt (SQEJ)néomi;m Cable Shield m
Connections on page 173 for more [—— DC- Clamp )
4
v 3 Three-phase
Motor Power Vv Motor Power
(MP) Connector [y 2 Connections
T 1 Notes 8,19
I 2 MBRK-
Motor Brake | MBRK - Motor Brake
(BC) Connector MBRK+ L MBRK+§| Connections
Note 8
D+ DC+ | DC Bus
0C- pc._ | (DC) Connectors
Bonded Cabinet i
Ground Bus * Chassis
G 2
Supplied 24V_COM 24v_Com | Control Power
+94V DC Ll ety <24y |(CP) Connectors
Power Supply * -
TWET PPy 2198-TCON-24VDCIN3E ) [Z9B-w0ux-P-T
or 2198T-W25K-P-IN T-connectors and Bus Bars
1 24V Input Power 1
> N i N —
See Contactor Wiring for Regenerative Bus Supply on 2 oM Wiring Connector on 12
page 336 for M1 auxiliary contact wiring example. > 3 3 <
>—4 IN2 IN2 <
Digital Input 5 SHLD | piital Input Digital Input | SHLD 5 Digital Input
Connections >_6 COM_| (10D) Connector (10D) Connector | COM 6_< Connections
>0 N3 | Noted Note ["ng [0 ¢ Noted
1 com oM H——<
>—§ N4 [T S —
>t o om P <
>—{ sHLD SHD MO <
Grounding Screws/Jumpers
Note 15 0K+
>——1 CONV 0K+ |—_
OK- | 7 Contactor Enable
77777777777777777 | ? Nt CONV OK~ (CED) Connector
> ; :L T LCONTEN+ B Note 18
24V AC/DC | w SR T
50/60 Hz | s
I
I
o
,,,,,,,,,,,,,,,,, PE Ground PE Ground
Refer to Attention statement (Note 17). Note 11 Note Tl
Three-phase Input
(IPD) Connector |L |13 |12|L1
Bonded Cabinet | o
Ground Bus * | o LI N
- )
[oN
2198-DBRxx-F
324.506VACTms T TH— Three—ph);xse * Indicates User Supplied Component
Three-phase Input T AC Line Filter
Notes 1,2 Note 5
T
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 138 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 319 for note information. 2198-RPxxx 2198-Sxxx -ERSx or 2198-DCBUSCOND-RP312
Regenerative Bus Supply 2198-Dxxx -ERSx DC-bus Conditioner Module
Inverter
Active Shunt (optional t) Note
ctive Shunt (optional component) | |
See External Active-shunt DC+ (nglé')néopnon“éirmr
Connections on page 173 for more —— D=
Bonded Cabinet Ground Bus * DC+ DC+ DC+ DC Bus
. 0C- 0C- oc- | (DC)Connectors
o _/97 Chassis
9 |
o
Customer 2
Supplied T1.24V_Com 24V_COM 24V_CoM| Control Power
424V DC Y] YT} Y (CP) Connectors
Power Supply *
. . = 2198-TCON-24VDCIN3E 2198-xxxx-P-T 2198-H040-P-T
0D Kinetix 6000 Drives or 2198T-WI5K-P-IN T-connector and Bus Bar |  T-connector and Bus Bar
AT LA S \ 24V Input Power
&——Enable |- ----- <~ Wiring Connector Module " i>
! Status (MS) L
.40 KTEUXEZ00/6500Drives o ) s
lopay A ___F - Vo I
& RegenerationOK [ ==~ | ! "Note 27 Monitor DC-bus conditioner module status by
o . Yo : ot wiring to digital input Bus Conditioner OK or
6PIO-7 Kinetix 7000 Drives oo oK Logix 5000 controller. Refer to DC-bus
— Regen_OK-+ o | o 1O CONVOK+ | Contactor Enable Conditioner Module Status Wiring Example on
o GPI0-8 Regen_ Ok ! o % convor=| (CED) Connectors page 335, for an example.
= Note 18
CONT EN+
EN+ CONTEN= E; PE Ground PE Ground PE Ground
N | T Note 11 Note T Note 11
e _T_ T
CR1* START * Three-phase Input
24V AC/DC : CR1* (IPD) Connectors |+ [L3|L2|L1
50/60 Hz |
| STOP * 9| Bonded Cabinet
C | Ground Bus *
Notes 13,18 | Grounding 2
Refer to Attention statement (Note 17). Screvm/t\éﬁ?pers 9
* Indicates User Supplied Component
m Bonded Cabinet
Ground Bus *
2198-DBRxx-F
324..506V AC rms >—{L__T——— ——— Three-phase ————
Three-phase Input —T—T— AC Line Filter J
Notes 1,2 Note 5
T F— —
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 138 for
wiring specifications.

IMPORTANT  The regenerative bus supply is not compatible with the iTRAK power
supply.
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330

Protection *

324..506V AC rms
Three-phase Input
Note 3

Circuit

Three-phase

In this example, three-phase AC input power is fed to two 8720MC-RPSo065
units in a leader/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/Follower Units with Kinetix 5700 Drive System

Bonded
[_@ Ground

Refer to table on page 319 for note information.

Cabinet
Bus *

8720MC-RPS065

Kinetix 5700

2 Drive System

Regeneration 0K

to Digital Inputs

Aux Contact to
Control String

AC Line Filter Regenerative
Note 5 . Power Supply
Harmonic (Follower)
Filter
EN
RI S| T Note 23
/J7 o T8
r . A + Circuit
| | 60000 Protection *
— ,|—:— LU w1
T é0e— © o —— T
’ L 00— © b 1
i MC* o Line
Varistor 1 Note12 1 Reactors
Aux Contact
MC1 . B2
T A
S o
LN YT Note 6 ————> DCBusto
PR1 Power -
PR2 Interface Eu:[:
Note 16 " Board
324,506V AC rms oo >——— | _Ma
Three-phase Input 120V AC >—@— MQ2
Note 3 |
Circuit
Protection * Bonded Cabinet
[_@ Ground Bus * 8720MC-RPS065
Three-oh Regenerative
ree-phase
AC Line Filter Power Supply
Note 5 i (Leader)
Harmonic
Filter Note 23
N
Rl S| T
/J7 TB1 Power
= e G
L 00— —
L '|_:_ s Circuit
R : 1 | 0007 ® T t: - Protection *
? .. Al oo T
Varistor ! v Line N
1 Note 12 1 Reactors DC- Tt
Aux Contact 63 Mer ez
ux
MC2 Contactor * | MC | —] —
Note 12
oV
182
LUl mrrrrm ] oM
SU A e L
LN Py ! !
PRI ) )
2 | | Note 6
Note 16 ™ : :
Célsmfltleé >——1 M +24V0C
* Indicates User Supplied Component upplie
PP P 120V AC >_<>_ mMa PWR

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

8720MC-RPS065 Leader/Follower Units with Kinetix 5700 Drive System (continued)

2198-DCBUSCOND-RP312  2198-CAPMOD-2240

Refer to table on page 319 for note information. o .
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 5_°
Regenerative L
Power Suppl
OWer supply 2 DC+ DC+ DC+ DC+ | DCBus
& a a o | (DC) Connectors
Chassis
Bonded Cabinet Note 26
Ground Bus * i
Customer Supplied ? 4V_oM 247_CoM 24V_oM 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 0K Digital Inputs 2
From TB3-RDY 1 MS ™1 Module Status
Ms | (MS)Connector 1/0 1/0-A 1/0-B
oM (SI_DD)I Conr]elctor X oM oM
; . ingle-axis Inverter
* Indicates User Supplied Component 1 INx Notge 0 INX IN
2 I (10D) Connectors
Note 6 ] MS 71 Module Status Dual-axis Inverter
Aux Contact to Ms | (MS)Connector Note 10
ControfString Grounding Screws/Jumpers
Note 15
PE Ground PE Ground PE Ground
PE Ground Note T Note 11 Note T
|Refer to Attention statement |
(Note 17). | ©

____________ °
Bonded Cabinet Ground Bus *
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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 319 for note information.

324..506V AC rms 8720MC-EF10-VB 8720MC-RPS190BM
Three-phase Input AC Line Filter L1|  8720MC-LR10-100B L4 Regenerative
Note 3 tz Line Reactor tS Power Supply
3 61—
181 Fan2 W 181
Circuit + 2 EJE *
- E
Protection 4 L1
@z 181 15 [ L
5 |o ' 13 -
* Note 6 Note 6 Circuit
& T Protection *
7 L] 8720MC-LR10-100B | L4—— 4 DC Bus to
5 g Line Reactor %— 06— T yinetix 5700
[ 16] ¢ ——TT> Drive System
NEE me*
- m— 182 3 | NoteT2
A3 RED_ 11w M
% WHT 1™ 5 o ov
[ BT | B A 1 oM :l
| B2 | = | Regeneration 0K
% PRI RoY to Digital Inputs
5] |: PR2 1 I
T PR3 X X
N4 |TB I 1 Note 6
T 4 | I 3
ST 2| 03 ! ! Aux Contact to
n[3 o SVDC —— Control String
I J—
e — | sNs PWR
ma [ m J +24V2
MQ [R2
+24v2 [TA37] f ov2
o2 [Ad | /1 Ma
NC [AS
+24v3 [BI MG
o3 [B2 |
SENS-out [ B3 |
+24V [ B4
MC |85
—_I— * Indicates User Supplied Component

332 Rockwell Automation Publication 2198-UM002L-EN-P - October 2021



Appendix A Interconnect Diagrams

8720MC-RPS190 Unit with Kinetix 5700 Drive System (continued)

2198-DCBUSCOND-RP312  2198-CAPMOD-2240

Refer to table on page 319 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 3P
Regenerative N
Power Supply > DC+ DG+ DG+ D+ | 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
27193-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
el-gri]nrﬁr?égnRgY f MS 1 Module Status
,— 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 *
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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 OK in the Logix Designer application to monitor the Module Status

output. Refer to page 195 to see how the DC-bus power supply Digital Inputs
category is configured.

Figure 171 - DC-bus Power Supply with Capacitor Module

2198-Pxxx 2198-CAPMOD-2240
DC-bus Power Supply Capacitor Module

MS —1_ Module Status(MS)
MS | —7— Connector

-+
Digital Input INx (1)

(10D) Connector

Q1] —{ 24VDC

(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 101.

Refer to the Kinetix 5700 Capacitor Modules Installation Instructions,
publication 2198-INoo8, for additional installation information.

You can configure any of the regenerative bus supply digital inputs as Bus
Conditioner OK in the Logix Designer application to monitor the Module

Status output. Refer to page 199 to see how the regenerative bus supply Digital
Inputs category is configured.

Figure 172 - Regenerative Bus Supply with DC-bus Conditioner Module

2198-RPxxx 2198-DCBUSCOND-RP312
Regenerative Bus Supply DC-bus Conditioner Module

MS F—_ Module Status(MS)
WS = Connector

+
Digital Input INx ()

(10D) Connector
om —{ 24VDC

(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 102.

Refer to the Kinetix 5700 DC-bus Conditioner Module Installation
Instructions, publication 2198-INo16, for additional installation information.
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Contactor Wiring Examples

336

We recommend that you wire an Allen-Bradley® (Bulletin 100) auxiliary

contactor to the 2198-RPxxx regenerative-bus supply digital input (IOD
connector) and configure AC Line Contactor OK to monitor three-phase input
power. Use the Normally Open (N.O.) auxiliary contact, if more than one

auxiliary contact is available.

Figure 173 - Contactor Wiring for DC-bus Power Supply

2198-Pxxx
DC-bus Power Supply

- +

Allen-Bradley
Bulletin 100 Contactor

L2
L3

..'_
—_

Contactor Enable _ — CONTEN+ @ CONT EN+
(CED) Connector  —— | CONTEN— CONTEN=
1| K

AC Input Power 2198-DBRxx-F
(IPD) Connector 2 AC Line Filter L2
L3 L3

Figure 174 - Contactor Wiring for Regenerative Bus Supply
2198-RPxxx
Regenerative Bus Supply

Contactor Enable _ | CONTEN+ — @ * CONT EN+
(CED) Connector —T—_| CONT EN= CONTEN—

Allen-Bradley
Bulletin 100 Contactor

L1
AC Input Power 2198-DBRxx-F
(IPD) Connector L2 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 102.

Refer to IEC Contactor Specifications Technical Data, publication 100-TDo13,

for additional contactor related information.
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Passive Shunt Wiring

Examples

Wiring from the Bulletin 2198 shunt modules and resistor are made directly to
the shunt (RC) connector. You can configure either of the DC-bus power
supply digital inputs as Shunt Thermal Switch OK in the Logix Designer
application. Refer to page 195 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.

ATTENTION: To avoid damage to the Kinetix 5700 drive system, wire the
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

function in the Logix Designer application.

Figure 175 - DC-bus Power Supply with External Passive Shunt Module

2198-Pxxx
DC-bus Power Supply

Shunt (RC)
Connector

Internal Shunt

2198-R014, 2198-R031, and
2198-R127 External Passive
Shunt Module

R1

R2

:% Resistor

Digital Input

INx

(10D) Connector

I

I

—O
_grl_,- Thermal Switch

oM

(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 101.

Figure 176 - DC-bus Power Supply with External Passive Shunt Resistor

2198-Pxxx
DC-bus Power Supply

Shunt (RC)
Connector

Internal Shunt

2198-R004 External Passive
Shunt Resistor

Refer to the Kinetix 5700 Passive Shunt Module Installation Instructions,
publication 2198-INo11, for additional installation information.
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Active Shunt Wiring
Examples

Active shunts are available from the Rockwell Automation Encompass™
partner Powerohm Resistors, Inc. (http://www.powerohm.com).

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

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 173.

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.

Figure 177 - 2198-RPxxx Supply with External Active Shunt (built-in brake resistor)

2198-RPxxx
Regenerative Bus Supply

Powerohm
Bulletin PKB-xxx-xxx
Active Shunt Module

Shunt (RC)

Connector m

D4
DC-

XX

DCH
DC-

Resistor

L

4.6 m (15 ft) Maximum Cable Length

(1

(2)
(3)

Digital Input [Ny

} Fault Contact

+

(10D) Connector

oM

—(24vc

@)

10

Figure 178 - 2198 Power Supply with External Active Shunt (built-in brake resistor)

2198-Pxxx
DC-Bus Power Supply
or
2198-RPxxx

2198-CAPMOD-224
Capacitor Modulej

2198-xxxx-ERSx
Inverter

4.6 m (15 ft) Maximum Cable Length
DC+

Powerohm
Bulletin PKBxxx-xxx
Active Shunt Module

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 101.
Powerohm PKBO50 and PKB050-800 shunts require 120V AC between pins 9 and 10 to supply power to the cooling fans.

Regenerative Bus Supply

External DC-bus

DC+

Digital Input

INx

DC-
DC-

+

(10D) Connector

oM

(1)

24V DC

L

Resistor

3 } Fault Contact
4

10

(1) Configure any available digital input as Shunt Thermal Switch OK. See the Digital Inputs Connector Pinauts on page 101.
(2) Powerohm PKBO50 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
PKBuxxx 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-CAPMOD-2240 capacitor module.

Figure 179 - 2198 Power Supply with External Active Shunt (external brake resistor)

2198-Pxxx 2198-x0xx-ERSX 2198'CAPMUD'22LU Powerohm Powerohm |
DC-Bus Inverter Capacitor fodu Bulletin PWBxxx-xxx External Passi
Power Supply Active Shunt Module Shunt Module
or
2198-RPxxx © e
Regenerative ® © C+ R1
Bus Suppl —— Resistor
I ol XXt
@ L8 m (5 ) 9.1m (30 ft)
- Maxi Cable Length
Maximum Cable Length aximum Lable Leng
3 } Fault Contag
— 4 )
9
10
I Y Thermgl
Digital Input \‘_I'L,_ Switch)
(10D) Connector s o
W | ,
oM | | | —{ 24vDC

(1) Configure any available digital input as Shunt Thermal Switch OK. See the Digital Inputs Connector Pinouts on page 101.
(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 (http://www.powerohm.com).
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Kinetix 5700 Servo Drive
and Rotary Motor Wiring

These Kinetix rotary motors use single cable technology. The motor power,
brake, and 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'AIBXXXX'CIPIOIW,
) ) VPC-Bxxxxx-0,
2198-Dxxx -ERSx Refer to table on page 319 for note information.
Kinetix 5700 Servo Drives VPF-A/Bxxxx-C/P/0/W,
VPH-A/Bxxxx-C/Q/W,
Note 8 or VPS-BxxxD-P Motors
Note 7 with High-resolution
Cable Shield Feedback
Clamp :
I
v A Brown éA/U
Motor Power v 3 Black & Three-phase
(MP) Connector W 2 Blue M Hotor Power
1 |1 Green/Yellow :@
Note 20
1 M Black M F/+
Motor Brake | MBRK+ Motor
BC) Connect 2 i - %‘
(BC) Connector e White G/ Brake
N o
-
Motor Feedback | Dt | Blue Data-+/EPWR- (1 g Motor
(MF) Connector [~ ™| 2 White/BIuemata—/EPWR— ¢ H/2 Feedback
bl i Shield ¢/ v/
2198-KITCON-DSL - = - -
Connector Kit 2090-CSBMIDE-xxxAxx
or 2090-CSBMIDE-xxxFxx
or
2090-CSBMIDG-xxxAxx
or 2090-CSBMIDG-xxxFxx
Single Motor Cable . SpeedTec DIN
Note 19 Single Motor Connector
Power, Brake, and
Feedback Connector
2090-CSxMi1DE 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
T D 2090-CSBMIDE-xxxFxx
<o o= ¢ 2090-CSWHIDE-1oehex

T,
,/’25 (not shown)
Ny
2198-KITCON-DSL /j
Feedback Connector Kit

2090-CSBM1DG-xxxAxx
2090-CSBMIDG-xxxFxx

3¢

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 319 for note information.

VPC-Bxxxx-Y Continuous Duty
Servo Motors with
High Resolution Feedback

Cable Shield
: 2198-K57CK-D15M
Clamp Note 7 \ Shield Feedback
ote 4 Connector Kit
—1— U Brown A U
3 Black B v Three-phase =Y
2 Motor Power VI3 Motor Power 3 CLk+ RED 9
3 (MP) Connector W Blue ¢ w 4 (k- XX wrere 15
;1 1 1 Green/Yellow pD 5 DATAL CREEN 5
p 2090-CPXMTDF-xxAAXX Lo 6 DATA- XX WHITE/GREEN 1
; (standard) or Note 20 Motor | ¢ +5VDC GRAY 14
g | Universal Feedback 2090-CPxM7DF-xxAFx ote Feedback [, ECOM_ XX WHIEsGRay 6
o | (UFB)Connector (continuous-flex) 13 1s WHITE/ORANGE 1
Motor Power Cable O
10 Note 19 Thermostat -|_|-|-/ 1 ; L |
n . O e
1 M White ) F MBRK+ .
12 Motor Brake | MBRK -+ - .Refer tq feedback kit
13 (BC) Connector 2 Black G MBRK- Ll (oM ilustration (lower left)
14 MBRK - 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 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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Encoder / Feedback Designations: See Table 177 for more information:

342

o N oUW N —

TR OO0 D o

2198-Sxxx -ERSx
2198-Dxxx -ERSX
Kinetix 5700 Servo Drives

These Kinetix rotary motors have separate cables for motor power/brake and
feedback connections.

Figure 183 - Kinetix 5700 Drives with Kinetix MMA Asynchronous Main Motors

See table on page 319 for note information.

MMA-Bxxxxxx-xx
Absolute Encoder Feedback

Motor Feedback Connector

See Table 177.

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 3 ok ; Three-phase
Motor Power v ac Motor Power
(MP) Connector " 2 Blue C W
n 1 Green/Yellow E) N
2090-CPxM7DF-xxAAxx Note 20 = GND
Universal Feedback (standard) or
(UFB) Connector 2090-CPxM7DF-xxAFxx
(continuous-flex) Thermostat
Motor Power Cable
Note 19 _Ll-li_
1 M) White M F MBRK+
Motor Brake | MBRK +
Motor Brake
2 Black G MBRK- %H
(BC) Connector MBRK-
— S
SpeedTec DIN
Feedback Connectors

L2 = 2048 ppr, TTL Incremental Encoder
S1 = 1024 sin/cos, Absolute Single-turn Encoder (Hiperface protocol)

S2 = 1024 sin/cos, Absolute Single-turn Encoder, SIL2/PLd rated (Hiperface protocol)
S3 = 2048 sin/cos, Absolute Single-turn Encoder (EnDat protocol)

S4 = 25-bit Absolute Single-turn Digital Encoder EnDat protocol)

M1 =
M2 =

1024 sin/cos, Absolute Multi-turn Encoder (Hiperface protocol)
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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2198-K57CK-D15M =

Universal Feedback q
Connector Kit B
Tl al
Clamp Screws (2)
Exposed shield secured Cable Clamp
under clamp.
Grounding Techniques for
Feedback Cable Shield

See Universal Feedback Connector Kit Installation
Instructions, publication 2198-IN010, for connector
kit specifications.
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Table 177 - Kinetix MMA Motor Feedback Connector Pinout

Catalog Number Encoder Designation
E:;::E::fgia:k L2 g‘zl/wé % '311;., Signal Description Motor Feedback Connector Pins
VP60 ShAOSIL2  |ENgA2t 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 +
| B- - - - A quad B: B differential signal -
- C0S- COoS- - 1V p-p cosine differential signal -
: - DATA+ DATA+ DATA+ Serial data differential signal +
M+ - - - Index differential signal +
6 - 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 PT1 PT1 PT1 PT1000 differential signal +
17 PT2 PT2 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 319 for note information.

MPL-A/B15xx...MPL-A/B9xx,
VPC-Bxxxxx-S and VPC-B3004x-M
MPM-A/Bxxx, MPF-A/Bxxx, and
MPS-A/Bxxx Servo Motors with

2198-H2DCK Feedback
Converter Kit or
2198-K57CK-D15M Feedback

Note 8 ! y .
Cable Shield High Resolution Feedback Connector Kit
Clam |§| ) . N
pNote7 ® Shield o< 1 SIN+ BAGK () [ 1
1 U 4 Brown A U 2 SIN- XX WHIBLACK 7
; Motor P v 3 Black B v 'Ir;lhree-lfhase 3 0+ RED 3
otor Power otor Power N WHT/RED
4 (MP) Connector W 2 Blue ¢ : s XX 4
5 -1 Green/Yellow 0D 5 DATA+ GREEN 5
6 R 2090-CPXMTDF-xxAAXX 1 6 DATA XX 10
7| Universal Feedback (standard) or -0 Feeﬂ]iat;: ) VD - 1
8 (UFB) Connector 2090-CEXM7DF-XXAFXX Note 20 10 ECOM NWHT/GRAY 6
]90 rEll:(tmt|;)1u0us-(1§|e;<|) 1 +9VDC ORANGE 7
otor Power Cable XX
TS WHT/ORANGE 1
n Note 19 Thermostat _Or 13
g el ~  White F MBRK+ 3 O_JL sle s
Motor Brake + .
14 (BC) Connector 2 Black G MBRK- % Hu SH om .Refert.o feedback kit
15 MBRK - illustrations (lower left)
~ ~ Motor Brake for proper grounding technique.
1 2090-CFBM7DF-CEAAxx (standard) or
D+ —
Motor Feedback ) 2090-CFBM7DF-CEAFxx (continuous-flex)
(MF) Connector D- !
—< SpeedT (flying-lead) Feedback Cable
[ peedTec DIN Note 19, 24, 25
Motor Connectors i
Grounding Techniques for
Feedback Cable Shield
Feedback Connector Power Connector
o @Y B g%
2198-H2DCK
Hiperface-to-DSL
Feedback Converter Kit MPL-A/B15xx...MPL-A/B45xx 2198-K57CK-DT5M
Servo Motors with
I tal Feedback Feedback
ncremental keedbac Connector Kit
Clamp Screws (2)
1 AM+ BLACK /\ 1_
A 2 - XX whmesuk [ [ 2
B%él Three-phase 3 BM+ RED ’ 3
Exposed shield secured Cable Clamp C iél Motor Power 4 BM- XX whmeren [ 1] 4
under clamp. D @<€ﬂ 5 IM+ GREEN 5
Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions, 6 M- WHITE/GREEN 10
publication 2198-INOOS, for converter kit specifications. Motor | +5VDC GRAY 14
Feedback
Note 20 10 ECOM XX WHITE/GRAY 6
) 1 - ORANGE
2198-K57CK-D15M  =o———
Universal Feedback Thermostat O 13 15 O WHITE/ORANGE 11
Connector Kit ‘ MBRKS 'qu
5 2t S1 WHITE/BLUE 12
G MBRK- ‘ 15
16 S2 YELLOW \ I 13
Motor Brake 17 $3 X)X whmeveow | | | g
12 ()] L
Clamp Screws (2) >
Refer to feedback kit illustrations
(left) for proper grounding technique.
+
Expgsed shield secured |© % ZUQU‘XXNFMF‘SXX(Standard)Ur
under clamp. Cable Clamp 2090-CFBM7DF-CDAFxx (continuous-flex)

Refer to Universal Feedback Connector Kit Installation Instructions,
publication 2198-IN010, for connector kit specifications.

34k
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Figure 185 - Kinetix 5700 Drives with Kinetix HPK Servo Motors

2198-Sxxx -ERSx Refer to table on page 319 for note information. Kinetix HPK
Kinetix 5700 Servo Drives HPK-Bxxx and HPK-Exxx
Note 8 Asynchronous Servo Motors with
High Resolution Feedback 9198-H2DCK Feedback
) Converter Kit or
Cable glhleld @_ 2198-K57CK-D15M Feedback
AP ote 7 )\ Shield & Motor Connector Shell Connector Kit
- 1 SIN+ ak () [ 1]
1 m 4 Brown u 2 SiN- XX WHIBLAK 2
2 3 Black v Three-phase 3 05+ RED 3
i Motor Power v 7 Blue W Motor Power 4 0s- XX whRe 4
(MP) Connector w
5 -1 Green/Yellow 5 DATA+ GREEN 5
6 = . 6 DATA- XX WHI/GREEN 10
7| Universal Feedback o POtEL k 2 - o
g | Universal Feedbac eedbac ECOM WHT/GRAY 6
9 (UFB) Connector 10 e
0 1 +9VDC ORANGE 7
13 15 XX WHT/ORANGE 1
n Thermostat O~ ]
12 .
1l whie A BR+ -"rli_HM s
:i Motor Brake | MBRK+ ) Black BR %‘ 12 N ;-‘. oM  Refer to feedback kit
15 (BC) Connector | ygp - illustrations (below)
~ ~ Motor Brake for proper grounding technique.
1 2090-CFBM7DF-CEAAxx (standard) or
Motor Feedback D+ ) : 2090-CFBM7DF-CEAFxx (continuous-flex)
(MF)Connector | p- |-=< (flying-lead) Feedback Cable

Grounding Techniques for Feedback Cable Shield

Exposed shield secured
under clamp.

_I=

2198-H2DCK
Hiperface-to-DSL
Feedback Converter Kit

Clamp Screws (2)

Cable Clamp

Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions,
publication 2198-INOQ6, for converter kit specifications.

2198-K57CK-D15M
Universal Feedback
Connector Kit

S

Exposed shield secured
under clamp.

Note 19

SpeedTec DIN
Feedback Connector

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

Cable Shield
Clamp
Note 7

@_

Refer to table on page 319 for note information.

—

RDB-Bxxxx Direct Drive
Servo Motors with
High Resolution Feedback

Motor Power

(MP) Connector

H=|<|=

Universal Feedback
(UFB) Connector

2198-K57CK-D15M
Universal Feedback
Connector Kit

[
Exposed shield secured |©
under clamp.

2198-K57CK-D15M
Feedback
Connector Kit

Shield 1 SIN+ sk () 1_
4 Brown D 2 SiN- X WHITEBLACK 2
3 Black i Lo 3 05+ R 3
2 Blue B/V él Three-phase 4 05 XX wree> 4
1 Green/Yellow MU w Motor Power 5 DATA+ GREEN 5
é— 6 DATA- XX WHITE/GREEN 10
" 2090-CPWM7DF-xxAAXx ” 7 (LK+ BROWN 9
(standard) or Note 20 otor k- XX whierovn
Feedback 8 15
ZUQU—CEWM7DF—XXAFXX 9 5VDC RAY 14
(continuous-flex) 10 ECOM XX whniehay 6
Motor Power Cable
Notes 19 n - ORANGE
Thermistor O 13 15 XX WHITE/ORANGE 11
oot hd
Refer to feedback kit
12 >H oM illustration (lower left)
for proper grounding technique.
2090-XXNFMF-Sxx (standard) or
2090-CFBM7DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable
Note 19
Grounding Techniques for
Feedback Cable Shield
SpeedTec DIN
D Motor Connectors
O
g
0 Feedback Connector Power Connector

Clamp Screws (2)

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
and Linear Actuator Wiring

Examples

Figure 187 - Kinetix 5700 Drives with Kinetix VPAR Electric Cylinders

These Kinetix linear actuators use single cable technology. The motor power,
brake, and feedback wires are all packaged in a single cable.

2198-Dxxx -ERSx “I':::':g’;;’;"u
Kinetix 5700 Servo Drives i i 3 :
Note Refer to table on page 319 for note information. VPAR-B3xxxx-0
ote Electric Cylinders
with High-resolution
) Note 7 Feedback
Cable Shield
Clamp 1
M
v Brown EA/U
3 BNV -
Motor Power v Black 4 Three-phase
(MP) Connector W 2 Blue ﬂ Motor Power
1 |1 Green/Yellow @
Note 20
1 M) Black M F/+
Motor Brake | MBRK+ Motor
BC)C 2 i - %‘
(BC) Connector MBRK - White G/ Brake
N N
™ =
Motor Feedback | D+ |— Blue Data-+/EPWR+ @ Motor
(MF)Connector [ 2 White/BlueX X _Data-/EPWR- (W2 | Feedback
b b Shield N b
2198-KITCON-DSL - - - -
Connector Kit 2090-CSBMIDE-xxxAxx
or 2090-CSBM1DE-xxxFxx
or
2090-CSBMIDG-xxxAxx

or 2090-CSBM1DG-xxxFxx
Single Motor Cable
Note 18

Power, Brake, and &
Feedback Connector

SpeedTec DIN
Single Motor 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 340.
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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

2198-Dxxx -ERSx
Kinetix 5700 Servo Drives

Note 8

LDAT-Sxxxxxx-xDx
Linear Thrusters with
High Resolution Feedback

Refer to table on page 319 for note information.
2198-H2DCK Feedback
Converter Kit or
2198-K57CK-D15M Feedback
Connector Kit

Note 7 Shield —

Cable Shield :
Clamp ]

SO 1 SIN+ BLACK 1_
BN U 4 Brown A u 2 SIN-_ XX whmBLack 2
2 3 Black B v Three-phase 3 S+ RED 3
Motor Power v
3 (MP) Connector 2 Blue C \ Motor Power 4 05— XX e 4
4 w 1 Green/Yellow D 5 DATA+ GREEN 5
5 + 1 6 DATA- XX WHT/GREEN 10
’ "~ 2090-CPWM7DF-xeAAxy = GND X - .
Universal Feedback (standard) or Motor = EOM XX wHi/GRay 6
8 (UFB) Connector 2090-CPWM7DF-xxAFxx Feedback
9 ) ) 11 +9VDC ORANGE 7
(continuous-flex) XX—_
1? Motor Power Cable ol B s wh/oRmGE || | 11
Notes 19, 21 L
12 Motor Feedback D+ 1—( Thermost-a:rqo_%m e /%
2
B (MF) Connector . —< Refer to feedback kit
1‘5‘ 112 s U com 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
\oJ :
® %% Feedback Connector Power Connector
2198-H2DCK
Hiperface-to-DSL
Feedback Converter Kit LDAT-Sxo0000-xBx O KETCK D
Linear Thrusters with Feedback
Clamp Screws (2) Incremental Feedback Connector Kit
1 AM+ BLACK [\ (1]
A U 2 - XX wnirestack || [ 2
Exposed shield secured e Cl B < |V Three-phase 3 BM+ RED 3
under clamp. Cable Clamp C :éﬂ Motor Power 4 BM- XX wamereo | | [ 4
Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions, D @<< 5 IM+ GREEN 5
publication 2198-INOO6, for converter kit specifications. _]__ D 6 IM- X)X WHITE/GREEN 10
Motor —2 +5VDC GRAY 14
2198-K57CK-D16M o Feedback |10 ECOM XX wHTE/GRay 6
Universal Feedback o 1 _ ORANGE
Connector Kit = 13 15 W/ORANGE 1
D O
Y 1]
Thermostat 15 S1 WHITE/BLUE 12
16 52 YELLOW \ ’ 13
Clamp Screws (2) 17 $3 XX whenvewtow | | | g
112 s 51 com L
Refer to Universal feedback
connector kit illustration (left)

Exposed shield secured

under clamp. Cable Clamp

Refer to Universal Feedback Connector Kit Installation Instructions,
publication 2198-IN010, for connector kit specifications.

for proper grounding technique.

2090-XXNFMF-Sxx (standard) or
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 319 for note information.

MPAS-Bxxxxx-VxxSxA

Ballscrew Linear Stages with
High Resolution Feedback

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-UM002L-EN-P - October 2021

Refer to Universal feedback

connector kit illustration (left)
for proper grounding technique.

2090-XXNFMF-Sxx (standard) or
2090-CFBM7DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable

Notes 19, 22

Note 8 Converter Kit or
2198-K57CK-D15M Feedback
Cable Shield : Connector Kit
Clamp ) -
Note 7 Shield _ 1 SN+ wa ([
1 T 4 Brown A U 2 SIN- XX WHTBLACK 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
: - 2090-CPXM7DF-xxAAxx L o 6 AT XKW 10
. (standard) or 9 - GRAY
7 | Universal Feedback 2090-CPXM7DF-xXAFxx Motor | 19 ECOM )(X WHT/GRAY 6
2 (UFB) Connector ,,(Icontiguousgletﬁ) Feedback |~ L oVDC e ]
otor Power Cable ><><
10 Note 19 Thermostat _ O- 13 B MHT/ORANGE 1
:; Motor Brake | MBRK+ 1 A Vhite a i MBRK O = i /%
13 (BC) Connector VBRK 2 Black G MBRK- % n Refer to feedback kit
14 - 112 s 51 com illustrations (lower left)
) ) i
15 Motor Brake for proper grounding
1 2090-CFBM7DF-CEAAxx (standard) or
Motor Feedback | pi | — < 2090-CFBM7DF-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 ﬁE Feedback Connector Power Connector
2198-H2DCK
Hiperface-to-DSL
Feedback Converter Kit MPAS-Bxxxxx-ALMx2C
Direct Drive Linear Stages with 2198; K‘rﬁ K_E]SM
Incremental Feedback eeaback
Clamp Screws (2) Connector Kit
1 AM+ BLACK [\ (1]
Hé_ 2 AM- XX wameack [ | ] 2
B U ’
Exposed shield secured Cable Clamp <€T ;h;ee;)hase i Ier NWHEE;RED ,l ‘ i
under clamp. C%é— otor Fower
. . ) . DD, W 5 IM+ GREEN 5
Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions, _<é_
1ace L Instalation Motor |6 M- XX WHITE/GREEN 10
publication 2198-INOQ6, for converter kit specifications.
Feedback 9 +5VDC GRAY 14
10 ECOM XX whiTe/GRay 6
2198-K57CK-D15M o 11 B ORANGE
Universal Feedback
Connector Kit g o 13 TS X)X WHITE/ORANGE 1
D
Thermosta?-rli—H14
15 20 1 WHITE/BLUE 12
16 S2 YELLOW \ ] 13
17 53 XX whmenvewtow | | [ g
Clamp Screws (2) 12 531 com L
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2198-Dxxx -ERSx
Kinetix 5700 Servo Drives

Refer to table on page 319 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 IEI Connector Kit
Clamp \ Shield T
Note 7 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 178 for J: GND (R]Uml: 9 -
6 (UFB)C N motor power cable. eeabac GRAY
7 onnector Notes 19 10 EoM XX whieray 6
8 ) 1 +9VDC ORANGE 7
1 M) White M) F MBRK+ Thermostat
190 Motor Brake | MBRK+ ol B TS XX WHT/ORANGE 1
" (BC) Connector | yiaor 2 Black G MBRK- y /% _—
1 | - U Motor Brake O———> )1
13 1 Refer to feedback kit
1 Motor Feedback | D+ 2—< L1251 oM illustrations (lower left)
15 (MF) Connector D- ( for proper grounding technique.
L I Refer to Table 178 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
| 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 %ﬁg converter kit Installation Instructions, publication 2198-INO0,

Exposed shield secured
under clamp.

Cable Clamp

Exposed shield secured
under clamp.

Cable Clamp

Table 178 - Kinetix MPAR and MPAI Electric Cylinders Power and Feedback Cables

for connector kit specifications.

Kinetix MPAR and MPAI Electric Cylinders £ |Power Cable Feedback Cable

Cat. No. £ |Cat. No. Cat. No.

MPAR-Blxxx (series A and B) 32 2090-XXNPMF-16Sxx (standard) or 2090-XXNFMF-Sxx (standard) or

MPAR-B2xxx (series A and B) 40 2090-CPxMADF-16AFxx (continuous-flex) 2090-CFBM4DF-CDAFxx (continuous-flex)

MPAR-B1xxx (series B and C) 32

MPAR-B2xxx (series B and C) 40

MPAR-B3xxx 63

HPA-BZ00 6 2090-CPxM7DF-16AAxx (standard) or 2090-CFBM7DF-CEAAXx (standard) or
2090-CPxM7DF-16AFxx (continuous-flex) 2090-CFBM7DF-CEAFxx (continuous-flex)

MPAI-B3xxxx 83

MPAI-Béxxxx 10

MPAI-B5xxxx 144
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Figure 191 - Kinetix 5700 Drives with Kinetix LDC Linear Motors (cable connectors)

2198-Dxxx -ERSx inati
Kinetix 5700 Servo Drives LDCE(E;::)‘:XI;I-]:HTXI Refer to table on page 319 for note information.
Note 8 Linear Motor Coil with
Sin/Cos or TTL External Encoder ZISE—HZDCtK Fﬁ‘i[dbaCk
i and Cable Connectors onverter Rit or
Cable glha';'g@— 7198-K57CK-D15M Feedback
Note 7 | Shield _ Connector Kit
4 [ M) Thermostat 12
i U Brown A < U LIRS N
1 Motor Power 3 Black B b v 3— 13 TS WHT/ORANGE [\ | 11
v
2 (MP) Connector 3 Blue ¢ W Three-phase [—_L>“
} w < Motor Power 15 S1 WHT/BLUE 12
4 -1 Green/Yellow D
= % ) 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 WHT/GRAY 6
8 or 2090-CPWM7DF-xxAFxx 9 +5VDC XX __emar 14
9 (continuous-flex) 6 IM- WHT/GREEN 10
10 Motor Power Cable 5 M+ )()( GREEN 5
1 Motor Feedback [ py | ¢ Notes 19, 23 4 0S-  (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 + (BM+) xX:-(% External
3 (05 (BM-) L &< Sin/Cos or (TTL)
3 M+ ¢ Encoder
6 IM- <
. L e
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'HZDCK 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-IN010, 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 319 for note information.

352

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 v WHITE é Three-phase
Motor Power | V g S Motor Power
(MP) Connector |y I R W BLACK é— W W
i GREEN/YELLOW
i e e N GND
e TS+ BLACK : j:
A I BLACK é_\_‘g—lﬁefmﬂsmt
i : L
; : POWER RED
Motor Feedback | D+ 1—< | R P WHITE ]
2 I peoo==o aeloce
(MF) Connector | p_ < A N I BLUE N Hall Effect
i s ORANGE f Module
1 : : PO U] BLACK ]
nl M T8+ b '
12 51 ; :
13 S2 i
8 S3 :
1 SN+ (A : SN+ (A
Universal Feedback [ SIN+ ((AM—)) -------------- e rie=s SIN+ ((AM—)) \X( <
(UFB) Connector Emee— EEEEEEEEEEEEEE s - <
3 O+ ®MH [ Loi | s+ (M) (e External
~ (BM- . B ) XX
4 T&i B Pogeoon Ii\:l)s (B < < Sin/Cos or (TTL)
0 +
S ™ (T L Encoder
of Tlwm —— p 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
T T H 2198-K57CK-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-INOQS, for ¢
specifications.

onverter kit
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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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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

X

—+
Bl |
L

L

Internal Shunt

J_”_J Resistor
T e AN [0+
| | l 1

DC Bus Power

Three-phase (DC) Connector

Input Power
(1DP) Connector

H
_N
_»
_—

"

NN
¢Ground Screw

Chassis |
Contactor Enable
(CED) Connector
24V Control Power 24V+
(CP) Connector Control

24—

(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

354

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
BR-
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) drives.

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021

Motor Power
(MP) Connector
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DC Bus Power
(DC) Connector

Motor Brake
(BC) Connector - A

Motor Brake
(BC) Connector - B

24V Control Power
(CP) Connector

356

[oc ]

Figure 196 - Dual-axis Inverter Block Diagram

BR+

24V+

24V—

C; Ground Jumper(”

|||-§<c

Chassis

_lll_

_lh_

Control

(1) Ground jumper installed on 2198-Sxxx-ERS3 (series A) drives.
Ground jumper removed on 2198-Sxxx-ERS4 and 2198-Sxxx-ERS3 (series B) 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

6round 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

358

Figure 198 - Capacitor Module Block Diagram

Fuse Detection

Module Status

D Status Indicator

MS | Module Status
(MS) Connector
MS

DC-bus Detection

DC-bus Status

D 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+
DC-

D(+

Chassis

use

Fuse Detection and
Over Temperature
Protection

Module Status

DC-bus Detection

Status Indicator

MS | Module Status
VS (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.

Topic Page
Befare You Begin 361
Upgrade Your Firmware 363
Verify the Firmware Upgrade 3N

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.

&) See the 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 179 - 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 ¥ 3.010r 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.
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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 110 on page 183 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 113 on page 186 for more information.

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.
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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 4 <11/0 Configuration
drive you configured and choose ST e
Properties. 4 & Ethernet
The Module Properties dialog box | o s o ool
appears.
3. Select the Connection category. O TR e

- General
Safety
Time Sync
Madule Info
Internet Protocol
Port Configuration
Network
[=-Motion
Associated Axes
Power
Digital Input
Motion Diagnostics
[=-Motion Safety 1
Actions

& Mol propeties Loca css-oezn.cess o0 <

Connection
N Requested Packet Interval (RPI) | Connection ow
s ms EtherNetIP
B MotionSync 2.0 % Set by Motion Group | Unicast
Safety Output 20 2| Set by Safety Task Unicast
Safety Input 10 || Set on Safety Page | Unicast

< | 11

[#] nhibit Module

;Hmlary Feedback

:;-? g [ | Major Fault On Contraller I Connection Fails While in Run Made
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 180 - Firmware Upgrade Software

Software Upgrade Procedure Go to Page
ControlFLASH Plus 364
ControlFLASH 367

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021

363



Appendix B Upgrade the Drive Firmware

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.

= You can choose to select and upgrade the firmware for all drive
G&:&* modules in your system. However, in this procedure only one
drive is selected for a firmware upgrade.

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

() Refresh Firmware £} Settings ? Help

Flash Devices = Manage Firmware = Manage Favorites

Browsing from path: L33B61ENH6BDLMRIAB_ETH-11192.168.14 (Levels: 1 device
Device Address In Device Flash To | Latest on Computer -

1 | D 2198-D006_ERS4, 2198-D006-ERS4A 192.168.1.4 13.001 13.001

b. In the Network Browser dialog box, locate and select the device to
upgrade.

# ControlFLASH Plus - o X

(7 Refresh Firmware €} Settings ? Help

Flash Devices | Manage Firmware
2 Network Browser [ ]

Browsing from path: L33B61ENHEBDL 1 device

B : 9 F & a? v Q- Fitter -
Device =
- ft L33B61ENHEBDLMR
4 = FactoryTalk Linx - Desktop, L33B61ENHEEDLMR

I 9 Backplane

4 Zx Ethernet, AB_ETH-1

1 192.168.1.4, /2198-D006_ERSA, 2198-DO06-ERS4
4 ﬂ 192.168.1.100, 1736-EN2T, 1736-EN2T/C
> & Ethemnet, Ethernet
P = USB

0 2198-D006_ERS4, 2198-DC

Browsing network Zoom: 100%

Populate the device list by selecting a single device, a chassis, or a netwark. Naxt
Next

Choose number of levels to browse |3 v
Download Center available. Sign in

c. Click OK.

3. On the Flash Devices tab, # ConrolFLASH Pl
Verlfy that the check box to the Flach Devices | Manage Firmware | Manage Favarites
left of the device is selected. Browsing from path: L33B61ENHEEDLMRIAR_ETH-T\192.168.14 (Levels: 3) 85

Address

192.168.14
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4. From the Flash To pull-down menu, 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™ - [m] x

Flash Devices =~ Manage Firmware ~ Manage Favorites () Refresh Firmware £} Settings ? Help

1 selected, 1 device

Browsing from path: L33B61ENHEBDLMRIAR_ETH-1\192.168.1.4 (Levels: 3) & e —

Device Address In Device Flashfig
n 2198-DO06_ERS4, 2198-D006-ERS4

Create Favorite List m

5. Click Next.

6. Ifawarning dialog box appears, read the warning, complete any
recommendations, and click Close.

& ControlFLASH Plus™ o a x

(3 Refresh Firmware £} Settings ? Help

Flash Devices | Manage Firmware = Manage Favorites

Danger: The selected modules are about to be updated with new firmware. During the update, the madules will be unable to perform their narmal control functions. Make sure that all equipment controlled by

! these modules is in a stopped state and that all safety critical functions are not affected. Also, please make sure that communications bandwidth is available.
T i i T i —
Device Address In Device Flash To Status
] ' 2198-D006_ERS4, 2198-D006-ERS4 192.168.14 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™ e a *

Flash Devices | Manage Firmwars | Manage Favorites () Refresh Firmware €} Settings 7 Help

Danger: The selected modules are about to be updated with new firmware. During the update, the madules will be unable to perform their normal control functions. Make sure that all equipment controlled by

! these modules is in a stopped state and that all safety critical functions are not affected. Also, please make sure that communications bandwidth is available.
Device Address In Device Flash To Status
M | ) 2198-D006_ERS4, 2198-D006-ERSA 192.168.14 13.001 13.001 8 Before flashing drive ensure all mo...

& 1 Warniig '
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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

I"Status
-
Transmitting update 2 of 2, block 112...

After the upgrade information is sent to the drive, the drive resets and
performs diagnostic checking.

Z : Flashing 1 device..
Device Address In Device Flash To

9 2198-D006_ERS4, 2198-D006-ERSA 192.168.14 13.001 13.001

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.

# ControlFLASH Plus™ = [m] x
Flash Devices  Manage Firmware  Manage Favorites ? Help
@ Flashing complete: 1 succeeded Shaows | All v
Device Address In Device Flash To Status
§ 2198-D006_ERS4, 2198-D006-ERSE 192.168.1.4 13.001 13.001 @ Fissh finished

Flash Results

1 flash attempted
@ 1 Succeeded

8. When the upgrade has completed, click Close.
9. 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.
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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 13.

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:
Cl
Ethemet devices Add New...
| Help
— Configured Drivers: —
Name and Description | Status
Configure. ..
Startup...
Start
Stop
Delete
3. From the Available Driver Types pull-down menu, choose Ethernet
devices.
Click Add New.

5. The Add New RSLinx Classic Driver dialog box appears.
6. Type the new driver name.

Add New RSLinx Classic Driver

Choose a name for the new driver. oK

[15 characters maximum] -
Cancel

|8B_ETHA|

7. Click OK.
The Configure driver dialog box appears.

Configure driver: AB_ETH-1

Station Mapping ]

Station Host Name Add New J

]
: 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.
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368

9. Click OK.
The new Ethernet driver appears under Configured Drivers.

Configure Drivers

— Available Driver Types:

d

Cloze
Add New... I

Help

| Status |
AB_ETH-1 A-E Ethemet RUNMING Fiunning Configure...

Startup...
Start
Stop

Delete

ddil

10. Click Close.
11. Minimize the RSLinx application dialog box.

Start the ControlFLASH Software

Follow these steps to start ControlFLASH software and begin your firmware
upgrade.

1. Inthe Logix Designer application, from the Tools menu, choose
ControlFLASH.

You can also open ControlFLASH software by choosing
Start>Programs>FLASH Programming Tools>ControlFLASH.

The Welcome to ControlFLASH dialog box appears.

Welcome to ControlFLASH

Welcome to ControlFLASH, the fimware

update tool. ControlFLASH needs the

following information from you before it can

begin updating a device.

1.The Catalog Mumber of the target device.

2. The Network Configuration parameters
(optional).

3.The Network Path to the target device.

4. The Firmware Revision for this update.

Control

View Log |

Bk | Ne> | Cancel | Hep |

2. Click Next.
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The Catalog Number dialog box appears.

Enter the catalog number of the target device:

|2196-D006-ERS3

2097-V33PR3-LM -
2057-V33PR5-LM
2097-V33PR6-LM
2057-V34PR3-LM
2097-V34PR5-LM
2097-V34PRE-LM
2158-D006-ERS3
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

m

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.

Select your drive module.
In this example, the 2198-Doo6-ERS3 servo drive is selected.

Click Next.
The Select Device to Update dialog box appears.

[v Autohrowse Fiefresh ! = |
=]~ g Workstation, NAUSMEQHO3JH1: g
fE Linx Gateways, Ethernet 192.168.1.1.. 192168.1.2 pEPRLLNE]
E‘ ﬁ AB ETH-1. Eth 1756-EN3T.. 2198-P141 pakeRgwiiiN

| -1, Ethernet ERS3
g 192.168.1.100, 1756-E
192.168.1.2, 2198-P14.

Browsing - node 192.166.1.2 found

192.168.1.3, 2198-D00

L] 10 | 3

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

Control Selectthe new revision for this update

m‘“ Revision
About Info

3.001.4500181

[~ 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.

Summa

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 trﬂl affected by this equipment have been suspended

F‘LASH and that all safety critical functions are not
—_— affected. To abortthis firmware update. press

Cancel now. To begin the update now. press Finish

Catalog Number.  2193-D006-ERS3
Serial Number. 00002552

Current Revision:  3.001.4700174
New Revision: 3.001.4900181

B \nfn ‘

<Back Finish Cancel ‘ Help

10. Confirm the drive catalog number and firmware revision.
11. 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
module will be unable to perform its normal control
function. Please make sure that all processes

-"I Are you sure you want to begin
¥ updating the target device?

More Info I

< Back 1 Finish ] Cancel I Help 1

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
& I; safe state!

oK | Cancel

13. Acknowledge the warning and click OK.
The Progress dialog box appears

and updatlng beglns' Catalog Number:  2198-D006-ERS3
Setial Mumber: oooozssz
Current Revision:  3.001.4700174
New Fevision: 3.001.4300181

Transmitting update 2 of 2 block 665 of 19388

[]
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After the upgrade informationis  [Foge

sent to the drive, the drive resets

and performs diagnostic Serisl Number: 00002552
: Current Revision:  3.001.4700174
CheCklng' MNew Fevision: 3.0071.4300181

14' Walt for the Progress dlalog bOX to Folling for power-up... Time [eft until abort: 363 seconds.

time out.

Itis normal for this process to take

several minutes.

Catalog Number:  2198-D00B-ERS3

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.

[Upgate Staus . ——
Catalog Number:  2198-DO0B-ERS3 f oK g
Serial Numnber. 0oooonooo
Current Revision:  3.001.4900181 View Lo
e Rtevisiun. 3.001.4900181 ﬁ
Status: Help
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.
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Verify the Firmware
Upgrade

372

Follow these steps to verify your firmware upgrade was successful.

(V)

1.

Verifying the firmware upgrade is optional.

Open your RSLinx software.

2. From the Communications menu, choose RSWho.

as File Edit View Communications Station DDE/OPC Security \
= & 518 sliel ¥
v Autobrowse Refresh ITE =
= g Workstation, NAUSMEQH03JH12
- EIEE Linx Gateways, Ethernet
=] ABLETH-1, Ethernet
- : é 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

Browsing - node 1921687

Expand your Ethernet node, Logix backplane, and EtherNet/IP network
module.

Right-click the drive module and choose Device Properties.
The Device Properties dialog box appears.

AB_ETH-1\192.168.1. ’E E

Device MNarme: |21987DUUE_ER53

“endor. IAHen-EradIey Company

Product Type; |4E

Praduct Code: |10

CRevision [0

Serial Nurmnber I

EDS File Mame: IDDDW 002D000ADIX< EDS

Faults:

Close | Help |

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.

Topic Page
Shared DC-bus Configurations 373
System Sizing Guidelines 375
System Sizing Example 381
System Sizing Application Example 382

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 181 - Shared-bus Terminology

Term

Definition

DC-bus group

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

Cluster

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

Extended cluster

Group of drive modules that are directly connected together via Kinetix 5700 DC bus-bars
and connected to the power supply cluster via customer-supplied DC-bus cable.

Power supply cluster

The cluster that contains the AC to DC converter (power supply).

Extended DC-bus

When 2 drive clusters are part of the same DC-bus group joined by the DC bus-bars and
customer-supplied DC-bus cable.
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Kinetix 5700 Extended Servo Drives

In this example, two drive clusters in the same cabinet are connected by the
same 276...747V DC-bus voltage. Kinetix 5700 capacitor modules provide
connection points for the DC bus. The extension module is needed only when
the DC-bus system current exceeds 104 A, and can support up to 208 A
maximum external DC-bus current.

Figure 200 - Extended DC-bus Installation

Extension Capacitor
Module  Module |

o=

Dual-axis Inverters

Shared DC-bus and
24V DC Control Power

. )

Cluster 2 (front view)

[
[]
issn

oooo

|
I

[ulalalu]

oooo

DC-bus Extension So0 ) [dooe

COf oy o) o
W W= W W
|
—Single-axis  Dual-axis Capacitor Extension .
Buletin 798 Shared-b |L2]98'P208 DC-bus Power Supplies | Inverter  Inverters  Module Module DC-bus Extension
ulletin ared-bus B S | T — = = = @
Connection System = = Al
195...528V AC = pr =
(24V shared-bus connection
Three-phase A J - ]
Input Power system is optional) ocooo oooo oooo
Line Disconnect I I I Magnetic Contractor gl —
Device ) (M1) Control String
Circut o o o ATTENTION: Circuit protection can be
Prot Il‘f.ul added after the power supply cluster
rotection to help protect converters and
inverters from damage in the event of
Magnetic (M) Kinetix 5700 Servo Drives a DC-bus cable sghort-circuit.
Contactor Cluster 1(front view)
(@] (@] (]
2198-DBR200-F == 1321-3R80-B
AC Line Filter Circuit Line Reactors
(required for CE) Protection  (required components)
- =
o|o|o 9 u:u
.T ¢ 1
[}
1
1
[imi]
1
1
Bonded Cabinet

Ground Bus

374

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.
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System Sizing Guidelines

General Sizing Guidelines

These limitations apply to Kinetix 5700 servo drive systems supplied by a single
2198-Pxxx or multiple 2198-P208 DC-bus power supplies, 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 requirements when used with 2198-DBRxx-F line filters.
2198-DBuxx-F line filters have a total motor cable length limit of 400 m

(1312 ft). See Drive to Motor Cable Lengths on page 150 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 182.

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

« Ifusing the 24V DC shared-bus connection system to distribute control
input power to a cluster of drive modules, current from the 24V power
supply must not exceed 40 A.

« The Kinetix 5700 system can have multiple drive clusters in a single DC-
bus group. See DC Bus Cluster-to-Cluster Cable Lengths on page 147 for
more information on extended clusters.

Refer the 8720MC Regenerative Power Supply Installation Manual, publication
8720MC-RMooi, 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-regulator capacity

See iTRAK System with TriMax Bearings User Manual, publication
2198T-UMoo02, or iTRAK 5730 System User Manual, publication 2198T-UMo003.

For iTRAK hardware and iTRAK power supplies, proceed to the Calculate
System and External-bus Capacitance on page 376.
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Select Drive/Motor Combinations

The motor required for a particular application determines the servo drive
required for full motor performance.

For best results, use the Motion Analyzer system sizing and selection tool,
available at https://motionanalyzer.rockwellautomation.com. Drive/motor
performance specifications and torque/speed curves are also available in the
Kinetix 5700 Drive Systems Design Guide, publication KNX-RMoio.

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-regulator
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 https://motionanalyzer.rockwellautomation.com.

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.

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.
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Table 182 - Power Supply Capacitance

DC-bus Power Supply Supported Capacitance, max Internal Capacitance
Power Supply Cat. No. uF uF
2198-P031
8,000 585
Single DC-bus Power Suppl 298-PO70 780
g e 2198-PT4l 2000 1640
2198-P208 ' 2050
2198-P208 x 2 26,000 4100
Multiple DC-bus P Suppli
uIHpe TLobus Tower supplies 2198-P208 x 3 38,000 6150
2198-RP088 9,000 940
Regenerative Bus Supplies 2198-RP200 15000 2460
g PP 7198-RP263 4510
25,000
2198-RP312 5740
iTRAK Power Supply 2198T-W25K-ER 390 0

Table 183 - Internal Inverter and Accessory Module Capacitance

Drive Module g:tveu Ef)dule LnFternaI Capacitance
2198-D006-ERSx 185
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 120
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 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 150 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 184 - Control Power Current Specifications
. 24V Current Per Module 24V Current, max
Drive Module g:tveuzlodule (non-brake motor) (with maximum brake current) X"V Inrush Current !
S Agc Ay
2198-P031
2198-P070 08
DC-bus Power Supplies 298P 1A y - 40
2198-P208 ’
2198-RP088 43
. . 2198-RP200 5.4
Regenerative Bus Supplies 293-RP263 o - 40
2198-RP312 '
2198-D006-ERSx
2198-D012-ERSx 14 550
Dual-axis Inverters 2198-D020-ERSx 40
2198-D032-ERSx 17 778
2198-D057-ERSx 23 830
2198-S086-ERSx
2198-S130-ERSx
Single-axis Inverters 2198-S160-ERSx 48 g4 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-I0 - - -
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 motars, 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
2198T-UM002, or iTRAK 5730 System User Manual, publication 2198T-UMOQ3.

IMPORTANT  [f 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.
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Appendix C

Size Multi-axis Shared-bus Configurations

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-D0o57-ERS4 dual-axis inverters. The inverters supply power to six non-

brake motors.

Figure 201 - 24V DC Voltage Drop Example System

213 m (70 ft)

1606-XLxxx
24V DC Control Power
(customer-supplied)

AC Input Power >J-U

Kinetix 5700 Drive System
(front view)

2198-RP312

Regenerative Bus Supply |

2198-S312-ERS4
Single-axis Inverter

2198-S312-ERS4
Single-axis Inverter

2198-D057-ERS4
Dual-axis Inverters

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.

2. Determine the voltage drop across the wire that is used to supply 24V

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 378 for current values.

g & m } 5 m L im Ty 24V DC Shared Bus
=l . Control Power
Input Wiring - - -
Connector i~ .
0000 0ooD
[© asen-sradey [© Bradiey
° ° O|[ismimtnrion’
o o
D6 6— nT { @ n =8

Module Quantity | Current Demand
2198-RP312 1 9.1A
2198-S312-ERS4 2 462=92A
2198-D057-ERS4 2 232=46A
Total current demand 229 A

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 ‘n'::; ((E;'[?)e Calculation Voltage Drop
15(16) 229A-0.2810 6.43V

213 m (70 ft) 40(12) 229A.0M0 2.54V
6.0(10) 22.9A.00700 1.60v
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Appendix C Size Multi-axis Shared-bus Configurations

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 :1':;;’ 3\3;‘[?; Calculation Applied Voltage
1.5(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 47
for additional suggestions.
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Size Multi-axis Shared-bus Configurations

System Sizing Example

In this example, only 1 drive cluster defines the DC-bus group.

This example shows how a single Kinetix 5700 drive cluster meets the total bus

capacitance, 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

« Maximum motor power cable length: 1200 m (3937 ft).

See Drive to Motor Cable Lengths on page 150 for
additional motor power cable-length limitations.

- Total motor power cable length is 337 m (1106 ft)

« Maximum supported capacitance: 13,000 uF

- Total system capacitance is 4840 puF
- External bus capacitance is 4840-2050=2790 uF
« Maximum 24V DC control power current: 40 A

- Total 24V DC control power current is 20.3 A

- The Coil Current column shows how much of the 24V

current is consumed by the motor brake circuit.

0000

0000

All of the total system values are within the acceptable range.

Table 185 - System Sizing Example Data

Int | Servo Motor 24V DC Control Power Current Calculations
DC-bus Group . |Merna Cable Length . Brake Current |24V Current
Cat. No. Axis C?pacltance m (ft) Servo Motor Brake Option | =%, v e (non-brake motor) | Total Current
H Cat. No. Yes/No A Aoe A
2198-P208 2050 - - - - 19 19
2198-S160-ERSx 120 50 (164) MPL-BI8OE No - 4.6 46
2198-S086-ERSx 560 90(295) MPL-B660F Yes 2.1 46 6.7
2N98-D00-ERSx L1360 20 (66) VPL-BI52F No - 14 14
B 15(49) VPL-BN52F No -
A 9(30) VPL-B1003C Yes 0.50
2198-D020-ERS 390 14 2.4
X B 90(295) VPL-B1003C Yes 0.50
A 9(30) MPL-B310P Yes 0.50
2198-D006-ERS. 165 14 19
SE 9(30) MPLBIIOP  [No -
298-D006-ERSx L1165 5 (9) MPL-BIIOP No - 14 14
B 30(98) MPL-B310P No -
Totals 4840 337 (1106) 3.6 16.7 20.3

For more information on motor and motor-brake specifications, refer to the

Kinetix Rotary Motion Specifications Technical Data, publication

KNX-TDooi1.
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Appendix C Size Multi-axis Shared-bus Configurations

System Sizing Application
Example

This example shows how to size the DC-bus power supply for your multi-axis
system by using the motor output power (kW). Sizing is based on the largest
motor kW value in your drive system.

The Kinetix 5700 drive modules 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
https://motionanalyzer.rockwellautomation.com.

Table 186 - Kinetix 5700 System Power Supply Continuous Output Power

DC-Bus Power Supply gzclt;rrluous Output Regenerative Bus Supply gngl:uous Output
Cat. No. Cat. No.
kW kW
2198-P031 7 2198-RP088 24
2198-P070 17 2198-RP200 67
2198-P141 31 2198-RP263 19
2198-P208 46 2198-RP312 140

In this typical system, all axes are running in an asynchronous rapid
acceleration/deceleration motion profile. Use this formula to calculate the
minimum continuous output-power (kW) for your Kinetix 5700 drive system:

2198-Pxxx = Largest motor-rated kW x (axis-count x 0.6) + (axis-count x 0.2)

Table 187 - Motor/Drive System Example

(1)
gll:;:lt'ity Motor Cat. No. Ik‘lvl\altor 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 LB 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) =7.2x (8 X 0.6) + (8 x 0.2)
kW=7.2%x48+1.6
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.

Topic Page
DC-bus Power Supply Configurations 384
Regenerative Bus Supply Configurations 387
Third-party Motor Configurations 388

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

- 400V AC

Whether the regenerative bus supply is operating with DC bus regulation
enabled or disabled

- For more information on DC bus voltage regulation, refer to DC-bus
Voltage Regulation on page 40

Whether the drive cluster includes a DC-bus conditioner module
Allen-Bradley® servo motor or actuator connected to the inverter
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DC-bus Power Supply

Configurations

384

2198-RPxxx regenerative power supplies have the same maximum drive-to-
motor cable length 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)

ACInput Power Source Type

Motor/Actuator Cat. No.

Drive-to-Motor
Cable Length, max

m (ft)

«+  LDAT-Sxxxoxx

LDC-Oooxxxx
MPAS-B8xxxF-ALM
MPAS-BIxxxL-ALM

10(32.8)

VPx-B063xx, VPx-B075xx
VPAR-B1xxxx, VPAR-B2xxxx

90 (295)

WYE Grounded

+ MPL-B15xx, MPL-B2xx

« MPAR-BTxxxx, MPAR-B2xxxx
+ MPAS-Bxxxx1, MPAS-Bxxxx2
+ MPAI-Bxxxxx

20 (65)

« VPx-B100xx. ..VPx-B300xx

MPAR-B3xxxx

VPAR-B3xxxx

MPx-B3xxx. .. MPx-B9xxx
MPM-B115xx. . . MPM-B215xx
HPK-xxxxxx

MMA-Bxxxxxx

RDB-Bxxxxx

90 (295)

« VPx-B063xx, VPx-B075xx

+ MPL-B15xx, MPL-B2xx

«  MPAR-BTxxxx, MPAR-B2xxxx
« VPAR-BTxxxx, VPAR-B2xxxx
« MPAS-Bxxxx1, MPAS-Bxxxx2
+ MPAI-Bxxxxx

15(49.2)

Delta Corner Grounded

« VPx-B100xx. . .VPx-B300xx

+ MPAR-B3xxxx

+ VPAR-B3xxxx

+ MPx-B3xxx. . .MPx-B9xxx

« MPM-B115xx... MPM-B215xx
« HPK-xxoxxx

+ MMA-B080xxx. .. MMA-B100xxx
«+ RDB-Bxwxx

50 (164)

+ MMA-B132xxx. .. MMA-225xxx

90 (295)

« LDAT-Sxoxxxxx
«  LDC-Coxxxxx
« MPAS-B8xxxF-ALM
« MPAS-B9xxxL-ALM

10(32.8)

« VPx-B063xx, VPx-B075xx
« VPAR-BTxxxx, VPAR-B2xxxx

90 (295)

« WYE Impedance Grounded M

. WYEUngrounded(Z) :
+ MPAI-Bxxxxx

« Delta Ungrounded @

MPL-B15xx, MPL-B2xx
MPAR-B1xxxx, MPAR-B2xxxx
MPAS-Bxxxx1, MPAS-Bxxxx2

20 (65)

« VPx-B100xx. . .VPx-B300xx

+ MPAR-B3xxxx

+ VPAR-B3xxxx

« MPx-B3xxx. . .MPx-B9xxx

« MPM-B115xx... MPM-B215xx
« HPK-xxooxxx

« MMA-Bxxxxxx

+ RDB-Bxwmxx

90 (295)

(1) Impedance grounded systems running in ground fault conditions, for prolonged periods of time, cause additional stress to the motor

insulation and can cause premature motor failure.

(2) Unbalanced, floating, ungrounded systems can cause additional stress to the motor.
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Table 189 - DC-bus Power Supply (400V AC input)

Drive-to-Motor
ACInput Power Source Type Motor/Actuator Cat. No. (able Length, max
m (ft)

«  LDAT-Sxxxxx
« LDC-Coxmnxx
+ MPAS-B8xxxF-ALM
« MPAS-B9xxxL-ALM

« VPx-B063xx, VPx-B075xx

« MPL-B15xx, MPL-B2xx

+ MPAR-B1xxxx, MPAR-B2xxxx
«  VPAR-BTxxxx, VPAR-B2xxxx
+ MPAS-Bxxxx1, MPAS-Bxxxx2
+ MPAI-Bxxxxx

« VPx-B100xx. ..VPx-B300xx

« MPAR-B3xxxx

« VPAR-B3xxxx

« MPx-B3xxx. .. MPx-B9xxx

« MPM-B115xx. .. MPM-B215xx
« HPK-xxoxex

« MMA-Bxxxxxx

« RDB-Bxxxxx

« VPx-B063xx, VPx-B075xx

« MPL-B15xx, MPL-B2xx

« MPAR-B1xxxx, MPAR-B2xxxx
«  VPAR-BTxxxx, VPAR-B2xxxx
« MPAS-Bxxxx1, MPAS-Bxxxx2
« MPAI-Bxxxxx

Delta Corner Grounded « VPx-B100xx. .. VPx-B300xx

+ MPAR-B3xxxx

+ VPAR-B3xxxx

+ MPx-B3xxx. . .MPx-B9xxx

+ MPM-B115xx... MPM-B215xx
+ HPK-xxo0x

« MMA-Bxxxxxx

+ RDB-Bxxxxx

«  LDAT-Sxxxoxx
+ LDC-Coxxxxx
« MPAS-B8xxxF-ALM
+ MPAS-B9xxxL-ALM

« VPx-B063xx, VPx-B075xx

« MPL-B15xx, MPL-B2xx

«+ MPAR-B1xxxx, MPAR-B2xxxx
« VPAR-BTxxxx, VPAR-B2xxxx
« MPAS-Bxxxx1, MPAS-Bxxxx2
« MPAI-Bxxxxx

« VPx-B100xx. . .VPx-B300xx

+ MPAR-B3xxxx

+ VPAR-B3xxxx

+ MPx-B3xxx. . .MPx-B9xxx

« MPM-B115xx... MPM-B215xx
+ HPK-xxo00x

+ MMA-Bxxxxxx

+ RDB-Bxxxxx

10(32.8)

90(295)

WYE Grounded

90(295)

50 (164)

90 (295)

10(32.8)

90 (295)
» WYE Impedance Grounded M
. WYEUngroundedu)
« Delta Ungrounded @

90 (295)

(1) Impedance grounded systems running in ground fault conditions, for prolonged periods of time, cause additional stress to the motor
insulation and can cause premature motor failure.
(2)  Unbalanced, floating, ungrounded systems can cause additional stress to the motor.
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Table 190 - DC-bus Power Supply (240V AC input)

Drive-to-Motor
AC Input Power Source Type Servo Motor Cat. No. Cable Length, max
m (ft)

VPx-A063xx, VPx-AD75xx
MPL-A15xx, MPL-A2xx

VPx-AT00xx...VPx-A300xx 90(295)
MPx-A3xxx...MPx-Abxxx
MPM-ATISxx...MPM-A215xx

WYE Grounded

VPx-A063xx, VPx-A075xx

MPL-AT5xx, MPL-A2xx 50(164)

Delta Corner Grounded VPx-A100xx...VPx-A300xx

MPx-A3xxx...MPx-A5xxx 90(295)
MPM-A115xx...MPM-A215xx

VPx-A0B3xx, VPx-AQ75xx
» WYE Impedance Grounded ¥ « MPL-AT5xx, MPL-A2xx
« WYE Ungrounded ? VPx-A100xx...VPx-A300xx 90(295)

« Delta Ungrounded ? MPx-A3xxx...MPx-A5xxx
MPM-AT15xx...MPM-A215xx

(1) Impedance grounded systems running in ground fault conditions, for prolonged periods of time, cause additional stress to
the motor insulation and can cause premature motor failure.
(2) Unbalanced, floating, ungrounded systems can cause additional stress to the motor.
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Regenerative Bus Supply

Configurations

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

ft
ACInputPowerSourceType(” Motor/Actuator Cat. No. m(V\;'th 00
. -, ithout DC-bus
With DC-bus Conditioner Conditioner
+ LDAT-Sxxoxxx MPAS-B8xxxF-ALM
+ LDC-Cooomox MPAS-Boxcrl-ALM 10(328) 10(328)
« VPx-B063xx, VPx-BO75xx MPAR-B1xxxx, MPAR-B2xxxx
« MPL-B15xx, MPL-B2xx MPAS-Bxxxx1, MPAS-Bxxxx2 20 (65.6) 15(49.2)
VPAR-B1xxxx, VPAR-B2xxxx MPAI-Bxxxxx
WYE Grounded
+ VPx-B100xx. . .VPx-B300xx MPx-B3xxx. . . MPx-B9xxx
+ VPAR-B3xxxx MPM-B115xx. .. MPM-B215xx
+ MPAR-B3xxxx HPK-xxo0xx 50(164) 30(984)
RDB-Bxxxxx MMA-B080xxx. .. MMA-B100xxx
MMA-B132xxx. . . MMA-B225xxx 90 (295) 50 (164)
+ LDAT-Sxxoxxx MPAS-B8xxxF-ALM
+ LDC-Cooomox MPAS-Boxcrl-ALM 10(328) 10(328)
« VPx-B063xx, VPx-BO75xx MPAR-B1xxxx, MPAR-B2xxxx
« MPL-B15xx, MPL-B2xx MPAS-Bxxxx1, MPAS-Bxxxx2 20 (65.6) 15(49.2)
) VPAR-B1xxxx, VPAR-B2xxxx MPAI-Bxxxxx
WYE Impedance Grounded
+ VPx-B100xx. . .VPx-B300xx MPx-B3xxx. . . MPx-B9xxx
+ VPAR-B3xxxx MPM-B115xx. .. MPM-B215xx
+ MPAR-B3xxxx HPK-xxxxxx 50(164) 30(984)
RDB-Bxxxxx MMA-B080xxx. .. MMA-B100xxx
MMA-B132xxx. .. MMA-B225xxx 90 (295) 50 (164)

(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 123.
(2) 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.

Table 192 - Regenerative Bus Supply (400V AC input)

Drive-to-Motor Cable Length, max

ft
ACInput Power Source Type m Motor/Actuator Cat. No. m (V\)I'th OCh
. - ithout DC-bus
With DC-bus Conditioner Conditioner

LDAT-Sxxxxxx MPAS-B8xxxF-ALM

LDC-Croooox MPAS-Boxcrl-ALM 10028) 10(328)

VPx-B063xx, VPx-BO75xx MPAR-BTxxxx, MPAR-B2xxxx

MPL-B15xx, MPL-B2xx MPAS-Bxxxx1, MPAS-Bxxxx2 50 (164) 30(98.4)
WYE Grounded VPAR-B1xxxx, VPAR-B2xxxx MPAI-Bxxxxx

VPx-B100xx. . .VPx-B300xx MPx-B3xxx. . .MPx-B9xxx

VPAR-B3xxxx MPM-B115xx. .. MPM-B215xx

MPAR-B3xxxx HPK-xxoox 90(295) 90(295)

RDB-Bxxxxx MMA-Bxxxxxx

LDAT-Sxxxxxx MPAS-B8xxxF-ALM

LDC-Coomox MPAS-Boxcrl-ALM 10028) 10(328)

VPx-B063xx, VPx-BO75xx MPAR-B1xxxx, MPAR-B2xxxx

MPL-B15xx, MPL-B2xx MPAS-Bxxxx1, MPAS-Bxxxx2 50 (164) 30(98.4)
WYE Impedance Grounded @ VPAR-B1xxxx, VPAR-B2xxxx MPAI-Bxxxxx

VPx-B100xx. . .VPx-B300xx MPx-B3xxx. . .MPx-B9xxx

VPAR-B3xxxx MPM-B115xx. .. MPM-B215xx

MPAR-B3xxxx HPK-xooox 90(295) 90 (295)

RDB-Bxxxxx MMA-Bxxxxxx

(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 123.
(2)  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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Third-party Motor These tables provide maximum drive-to-motor cable lengths for third-party
conﬁgurations 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)
: (2)
AC Input Power Source Type Motor Insulation Rating " g]rz}ls-to-l‘lotor Cable Length, max
1000V -
1200V 15(49.2
WYE Grounded 0 5192)
1488Y 90(295)
1600V
1000V -
Delta Corner Grounded 1200V _
1488V 30(98.4)
1600V 90(295)
1000V -
« WYE Impedance Grounded &) 1200V 15(49.2)
+ WYE Ungrounded )
« Delta UngroundEd “ 1488V 90 (295)
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 mator failure.

(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.

Table 194 - DC-bus Power Supply (400V AC input)

H ()
AC Input Power Source Type Motor Insulation Rating (" E}rz}ls-to-l‘lotor Cable Length, max
000V 10(32.8)
1200V 50 (164
WYE Grounded o (164)
1600V 90(299)
1000V -
Delta Corner Grounded 1200V 15(48.2)
1488V 50 (164)
1600V 90(295)
1000V 10(32.8)
- WYE Impedance Grounded ® 1200V 50 (164)
+ WYE Ungrounded @
- Delta Ungrounded ® 1488V 90(205)
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) 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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lies

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 @)
AC Input Power Source Type Motor Insulation Rating 2! m (ft)
With DC-bus Conditioner Without DC-bus Conditioner
1000V - -
1200V - -
WYE Grounded 1488V 30(984) 5(49.2)
1600V 50 (164) 30(98.4)
1000V - -
) 1200V - -
WYE Impedance Grounded 188V 30(98.4) 15(492)
1600V 50 (164) 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 121
(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 motor failure.
(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.

Table 196 - Regenerative Bus Supply (400V AC input)

Drive-to-Motor Cable Length, max @)
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
90(295 90(295
1600V (295) (295)
1000V - -
(“) 1200V 15(49.2) 15(49.2)
WYE Impedance Grounded 1488V
90(295 90(295
1600V (295) (295)

(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 121.
(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 motor failure.
(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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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.

Topic Page
Converter Startup Method - Enable Request 392
Converter Startup Method - Automatic 395
Sequence Operation of Discharging 396

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

o b - — "
-3 Axis Properties - Axis ;J
Categories:
General
AC Line
- DC Bus Axis Configuration lRegenerauve AC/DC Converter ']
1 S Moltioe Loop Feedback Configuration: INo Feedback ']
- Bus Observer
- Current Laop Converter Configuration: lBus Vaoltage Control ']
- Actions -
..Exceptions Loop Response: IMedlum ']
- Cyclic Parameters Converter Startup Method: Enable Request v
- Parameter List [ — 4
- Status Automatic
- Faults & Alarms
- Tag Assigned Group
Motion Group: lUM_Regen '] E} New Group
Update Period: 20 E}
Assodated Module
Maodule: IRegen_Bus_SuppIy v]
Maodule Type: 2198-RP088
Power Structure: 2198-RP088
Axis Mumber: l] v]
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Appendix E Regenerative Bus Supply Sequence Operation

Converter Startup Method - When the Enable Request method is selected, a Motion Servo On (MSO)
Enable Request commend is required 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:

« A connection 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.
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Appendix E Regenerative Bus Supply Sequence Operation

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 326 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.

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) _

- General Digital Input
- Connection
.- Time Sync

--Module Info Axis:
é--lntemetprotocgl Aots Rt Axis_1
i Port Configuration
i Network

Associated Axes

. Unassigned ‘
Power gl
Digital Input Bus Capacitor OK

H o Digital Input 3: .
*-Diagnostics Shur!t Thermal Switch OK ‘
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 IOD 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 336 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.
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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 IGBTSs 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 1 indicating 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.

Figure 206 - Ready for Motoring and Regeneration

Mode_10.ContactorEnableQuputStatus  Node_10.DCBusUpStstus  Mode_10 EnablelnputStatus  Mode_10 DCBusUnload EQU Ready_for MSO
Source 4 Node_10 CIPAxisState
16#0004 «
Z
Start_node_10.EN  Tum_on_node_10 MSO
: Axis Node_10 [.]
Moation Control Start_node_10
Mode_10 PowerStructureEn Node_10.TrackingC ) EQU Node_10_ready to_control_drives
: Source A Mode_10 CIPAxisState
1670004«
Saure 4
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Converter Startup Method - with the Automatic method, everything in the Enable Request sequence

Automatic applies, except there is no STOPPED state or any need for the Motion Servo On
(MSO) 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
CONT_EN Output
Digital Input - Enable

Enable Request (MSO)

DC Bus Up

DC Bus Unload

Power Structure Enabled

Tracking Command

(INITIALIZING " PRECHARGE START INHIBITED “CSTARTING ¢

RUNNING

|
|
|
|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
|
l !
| |
Enable Request (MS0) command not used in the Automatic method.
| |
| |
i Il
| |
|
| |
| |
| |
| |
| |
|
‘ |
| |
| |
| |
| |
| |
| |
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Appendix E Regenerative Bus Supply Sequence Operation

sequence Operation of In the discharging sequence, the regenerative bus supply begins in the

Discharging RUNNING state and transitions to the STOPPED state following a Motion
Servo Off (MSF) command. If a Motion Axis 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)

I

DC Bus Up

DC Bus Unload

|
|
|
|
|
|
j
|
Enable Request (MSO) |—]
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Tracking Command

|
l
Power Structure Enabled |
|
|
|
|
|
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Appendix F

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.

Topic Page
Frequency Control Methads 398
Current Limiting for Frequency Control 402
Stability Control for Frequency Control 405
Skip Speeds 407
Flux Up 409
Current Regulator Loop Settings 412
Motor Category 412
Selection of Motor Thermal Models 418
Speed Limited Adjustable Torque (SLAT) 420
Motor Overload Retention 431
Phase Loss Detection 432
Velocity Droop 434
Commutation Self-sensing Startup 436
Commutation Test 437
Adaptive Tuning 438
Virtual Torque Sensor 438
Field Weakening Mode 439
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Frequency Control Methods 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-motor Frequency-control Axis Properties on page 223.

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

« All three-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/actuators with Hiperface and Hiperface DSL high-resolution
absolute feedback. For compatible motors/actuators with incremental feedback, 30 m (98 ft) is the maximum cable length.
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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.

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
Run boost less than the required acceleration torque. The drive lowers the boost voltage to

this level when running at low speeds (not accelerating). This reduces excess
motor heating that could result if the higher start/accel boost level were used.

Used to increase the slope of the lower portion of the Volts/Hertz curve,
providing 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.

Break voltage/frequency

Figure 209 - Basic Volts/Hertz Method

A
Voltage, max 4

BaseVoltage & - - __________________
(nameplate)

Break Voltage 4. ___________ ‘
Start/Accel Boost _| |
Run Boost | i

|

\

T T T
Break Base Frequency, Frequency,
Frequency (nameplate) max

Rockwell Automation Publication 2198-UM002L-EN-P - October 2021 399



Appendix F Motor Control Feature Support

Basic Volts/Hertz for Fan/Pump Applications

The Basic Volts/Hertz Fan/Pump (fan/pump) method is based on the Basic
Volts/Hertz (V/Hz) method, but is specifically tailored for fan/pump
applications.

Figure 210 - Output Voltage Equation

2 Where:
[ fy Vy = Output voltage
Vy = (ﬁ] [V" - waff] + Vooost f, = Output frequency
V, = Rated voltage

F, = Rated frequency
Vpoost = 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.

Figure 211 - Basic Volts/Hertz Fan/Pump Method
A

Voltage, max | - _________ .

Base Voltage |-------------------------——- = — -
(nameplate) ,

Voltage

RunBoost | - - ---

\/

Frequency (Hz) Base Frequency,  Frequency,
(nameplate) ~ max

The Fan/Pump control method supports the run-boost attribute, but
does not support break-voltage, break-frequency, or start-boost.

©
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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

V ] |

elocity Command N Voltage
V/H 9 | Inverter
) @ g ’ @ Control Hotor

| Vboost
Estimator
v
Slip Speed [ siip T[LJ?;SE Current Feedback
Estimation Estimator Resolver

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 414). 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.

Figure 213 - Approximate Load Curve
A

Voltage, max 4 - __________

Base Voltage - - - ______________~____
(nameplate)

“—_ |deal, volts/hertz

Dynamic Boost Applied {

\/

T T
Base Frequency, Frequency,
(nameplate) max
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Motor Control Feature Support

Current Limiting for

Frequency Control

402

Output Current (Arms), Operative Current Limit (rms)

Aggressive Acceleration, No Current Limiting

200 400

Output Current

600

The current limiting module prevents the OutputCurrent value from
exceeding the OperativeCurrentLimit value when the drive is configured in
Frequency Control mode.

Figure 214 - Current Limiting Module
Fine Veloci
——— Velocity from Planner Command ] ?nmty
(MAJ) Velocity eference

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/deceleration profiles or impact loads. The
Current Limiting attribute uses a PI regulator to control the OutputCurrent by
adjusting the velocity reference.

IMPORTANT  When configured for Frequency Control (induction motors only), select
the Decel and disable stopping action only when the Current Limiting
feature is enabled.

Figure 215 - Effects of Current Limiting on an Aggressive Acceleration

Aggressive Acceleration, Current Limiting Active
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Output Current (Arms), Operative Current Limit (rms)
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0
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~—— Output Current

Figure 216 - Effects of Current Limiting on an Impact Load
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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.

e ) We recommend you leave the Kp, Ki, Kd gains at the default values.
&
Table 199 - Enable Current Limiting via Messaging
Attribute . Conditional -
Offset Type Attribute Name Implementation 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 9 when configured for Frequency Control.
0 = Current Limiting is disabled
1= Current Limiting is enabled
B Frequency Control Derivative gain for the current limiting function. Only functional when configured for Frequency
3025 REAL Current Limiting Kd | induction Motor only | Gontrol and when executing an MDS command. Units of seconds.
s 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).
3025 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  For induction motors greater than 5 Hp, it is recommended that the

Stability Control feature also be enabled when Current Limiting is
enabled.
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Enable the Current Limiting Feature

In this example, a Message Configuration (MSG) instruction is configured to
set the CurrentLimitingEnable attribute for axis 3 of a dual-axis inverter. The
Instance field is used to direct the message to the proper axis. For single-axis
inverters the value of 1is used for Instance.

P

Message Configuration - DAL Ilim_Write_hSG @
m‘ Communication ] Tag
Message Type: [ CIP Generic hd
?ewi.ce |r55t attribute Single +| SourceElement: | CurrentlimitEnable L
R 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 || Ccancel Apply Help

Set the CurrentVectorLimit Attribute Value

For current limiting, the CurrentVectorLimit attribute is used to help
determine the OperativeCurrentLimit of the drive. Set the CurrentVectorLimit
value to artificially lower OperativeCurrentLimit below the drive or 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 Stability control is available for induction motors configured for frequency
Frequency Control control. This feature can be used to help remove resonances that are

Id Feedback, |q Feedback A-pk

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

Id Feedback, |q Feedback versus Commanded Speed with Stability Control Disabled Id Feedback, Iq Feedback versus Commanded Speed with Stability Control Enabled
60 2%

50

40

I 1| Mbeermtaastpbertag b iU

Id Feedback, Iq Feedback A-pk

i < = ® 0
_.‘0 ! 0 10 20 30 40 50 60 70 80 90 100
0 -5
-2
Commanded Frequency, Hz Commanded Frequency, Hz
—— Iq Feedback —— 1d Feedback — I Feedhack 'd 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.
3026 [siwr[RLabilty Contro 0 = Stability Control s 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 IFrzsﬂgEgEYMcootgtrrgLI 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).
3029 REAL Stability Angle Gain The gain of the electrical angle stability control function. Only active when configured for

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 1 is used for Instance.

s 3

Message Configuration - DAL Stab_\W/rite_MSG [ |

Configuration iEu:lmml.rlit::atinr'n| Tag ]

Message Type: [CIP Generic v]
Service [ set attribute Single ,] Source Element: | StabiltyControlEnab |
Type: o
Source Length: 1 e (Bytes)
10 (Hex) Class: 42 {Hex)

Instance: 3 Attribute:  bd2  {Hex) '

2 Enable O Enable Waiting i) Start ® Done Done Length: O
) Ermor Code: Extended Error Code: [] Timed Out «
Error Path: DOOE

Error Test:

(e | B | g
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Skip Speeds

SkipSpeedBand Lower Boundary } -d-- /

Some machines have a resonant operating frequency (vibration speed) that is
undesirable or 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 SkipSpeedz2 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
N ;
SkipSpeedBand Upper Boundary } e el e Il b
SkipSpeed P

Time

A SkipSpeedBand value of o disables the skip-speed feature.

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 MaximumfFrequency value do not

apply.
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Multiple Skip Speeds

The Kinetix 5700 drives feature two independent skip-speed attributes
(SkipSpeed1 and SkipSpeed2) that use the same SkipSpeedBand.

Figure 219 - Multiple Skip Speed Example
A

SkipSpeed2 | | SkipSpeedBand

Speed

SkipSpeed! |- - —____ SkipSpeedBand

0 Time

When skip-speed band boundaries of SkipSpeed1 and SkipSpeed2 overlap, the
skip-speed hysteresis is calculated using the effective skip band.

In Figure 220, SkipSpeeds is set to 0 and SkipSpeed2. 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 o0 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.

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 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

frequency |
Reference

. Rated Flux

2
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Rotor
- Oscillation due to flux
P being established.
0 7

Time

With the Automatic setting (default) DC current is applied to the motor so that
flux builds before rotation. The flux-up time period is based on the level of flux-
up current and the rotor time constant of the motor. The flux-up current is not
adjustable.

In the Manual setting, DC current is applied to the 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.

Figure 222 - Flux Up Current versus Flux Up Time
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Once rated flux is reached in the motor, normal operation can begin and the
desired acceleration profile achieved.

Figure 223 - Rated Flux Reached

IR Voltage - SVC
Greater of IR Voltage or
Voltage Boost - V/Hz

S
Flux Up /'é” Stator Voltage
Voltage e 2l Rotor Speed __________
e Motor Flux

Stator Frequency

-€«—— FluxUp —>|<— Normal Operation —>|

Time
Flux Up Attributes
D Access |Attribute Conditional Implementation
Ind Motor only
558 Set Flux Up Control 0= No Delay

1=Manual Delay
2 = Automatic Delay

Ind Motor only
o Units: Seconds
559 Set Flux Up Time Default: 0.0000

Min/Max: 0.0000 / 1000.00

(1) Thisis the time designated for the Manual Delay setting. This attribute is not supported by the Automatic delay method. The
flux-up feature is disabled if FluxUpControl is set to Manual Delay and FluxUpTime is set to 0.

FluxUpControl Attribute

When the motion axis is enabled, DC current is applied to an induction motor
to build stator flux before transitioning to the Running state. This attribute
controls how an induction motor is to be fluxed in the Starting state prior to
transitioning to the Running state.

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 dela The axis remains in the Starting state while the mator stator flux is building according to
y the Flux Up Time attribute.
: The drive determines the amount of delay time to fully flux the motor based on the motor
Automatic delay configuration attribute data or measurements.

FluxUpTime Attribute
When FluxUpControl is configured for Manual Delay, this attribute sets the

length of delay time to fully flux the motor before transitioning to the Running
state.
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Configure the Flux Up Attributes

Follow these steps to configure the flux-up attributes.
1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the Parameter List category and scroll to FluxUpControl.

£ Axis Properties - DALOL [= e
Categories:
General Motion Axis Parameters
- Motor
. Model Parameter Group: Associated Page...
- Analyzer
- Scaling Name o | Value Unit
Hookup Tests BrakeSlip 0.0|Posttion Units
Polarity BrakeTestTorque 0.0|% Motor Rated B
- Planner BreakFrequency 30.0|{Hz
- Frequency Control BreakVok 230.0|Volts (RMS) £
- Actions CoastingTimeLimt 0.0[s
Drive P i 1000000.0 | Motion Counts/Position Units.
imit 300.0 |% Motor Rated
Status *| FuxUpControl No Delay
Faults & Alams FluxUpTime 0.0|s
-Tag FrequencyControlethod Fan/Pump Volis/Heriz
i urrent 2.7842581 |Amps (RMS)
requency 60.0|Hz
dSlipSpeed 50.0[RPM
Le g¢ 402 |Ohms
i 17.0 [Ohms.
4.02|Ohms
L i 2.52|Ohms
InverterOverloadAction =none:
InverterThermalOverloadUserLimit 110.0 |% Inverter Rated
|__|LoadType Direct Coupled Rotary| b
Auis State: Stopped Safety State:  Not Configured (Torque Pemitted)
Manual Tune. [ ok | [ Camest | [ sy | [ Hep |

3. From the FluxUpControl pull-down menu, choose the proper delay value
appropriate for your application.

CurrentVectorLimit 300.0
FluxUpControl No M
FluxUpTime o Dela

FrequencyControlMethod Manual Delay
InductionMotorFluxCurrent |Autornatic Delay

4. Ifyou chose Manual Delay in step 3, enter a value in the FluxUpTime
attribute appropriate for your application.

If you chose No Delay or Automatic Delay in step 3, the FluxUpTime
attribute does not apply.
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Current Regulator Loop
Settings

Motor Category

Current loop bandwidth is set differently based on the selected motor type.

Table 202 - Current Regulator Loop Settings

Default Torque/Current Loop Bandwidth

Motor Type Hz
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:
Motor Device Specification
Data Source: |" Datashest v| Parameters...
<none Change Catalog
Motor Type: | Rotary Induction - |
Units: Rev
ﬂameplate | 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 Overload 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
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 LOAD PF: 75 3/4 LOAD 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

@ Auxis Properties - Axis_2 = :@
Categories:
Motor Model Phase to Neutral Parameters

Rated Flwe Cument: 0o Amps (RMS)
Rated Slip Speed: 50.0 RPM

’ Moto.r Feedhack Stator Leakage (1) 0o Ohms

- Scaling

- Hookup Tests Rotor Leakage (X2): 0.0 Ohms

- Polarity

- Autotune

Load Stator Resistance (R1): 0.0 Ohms

- Compliance

IMPORTANT  If you do not know the Stator Leakage, Rotor Leakage, Stator
Resistance, Rated Flux Current, and system inertia, you can run
the static motor test and Autotune procedure to determine the
parameter values.
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%y Axis Properties - Axis_2

Categories:

Table 203 - Motor Tests and Autotune Matrix

----- Exceptions

""" Lycic Farameters Model Parameters Current Test Results

----- Parameter List

..... Status Motor Stator Resistance: 4.3605533 Ohms Chms

""" Faults & Alarms Motor Stator Leakage Reactance: 23981333 Ohms Chms

..... Tag
Motor Rotor Leakage Reactance: 23981333 Ohms Chms
Motor Flux Current: 0.72226095 Amps Amps
Rated Slip Speed: 75.0 RPM RPM

Motor>Analyzer Category

From the Motor>Analyzer category you can perform three types of tests to
identify motor parameters.

In this example, the Calculate Model test was run. If the Motor>Analyzer test
executes successfully, and you accept the test values, they populate the Model
Parameter attributes.

Figure 227 - Motor Analyzer Category

Anal Motor to Dy

Motor Model

Dynamic Motor Test | Static Motor Test Calculate Model |

| i |

Motor Tests and Autotune Procedure

You can perform three types of tests to identify motor parameters and one test
for motor/system inertia. These parameters are used by sensorless-vector
frequency-control and induction motor closed-loop modes. Table 203
recommends which test to use based on the control mode and application.

Control Mode

Description

Calculate

Static

Dynamic

Autotune (inertia test)

Induction motor - Frequency control

Basic volts/hertz

Not required

Not required

Not required

Not required

Fan/Pump

Basic volts/hertz for

Not required

Not required

Not required

Not required

Sensorless vector

Required 0

Preferred

Not required

Not required

Induction motor - Closed-loop control

Required M

Preferred (2)

Preferred

Required ne)

(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.
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g Auxis Properties - Axis_2 x|

Categories:

o+ General
El- Motor

The Motor>Analyzer category offers three choices for calculating or measuring
electrical motor data.

Follow these steps to run motor tests and identify motor parameters.
1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the Motor>Analyzer category.

Nameplate data was entered on page 412. The nameplate data must be
entered before running the Calculate test.

Anal Motor to D ine Motor Model

Dynamic Motor Test | Static Motor Test Calculate Model |

Model Parameters Current Test Results
Motor Stator Resistance: 4.3605533 Ohms Chms
Motor Stator Leakage Reactance: 23981333 Ohms Chms
Motor Rotor Leakage Reactance: 23981333 Ohms Chms
Motor Flux Current: 0.72226095 Amps Amps
Rated Slip Speed: 75.0 RPM RPM
e

3. Click Start to run the test.
. 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.
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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.

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/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.
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Table 204 - Slip Test via Messaging

However, be aware that the dynamic test will not return expected results if the
torque limit is set below 30.0.

Attribute . Conditional —
Offset Type Attribute Name Implementation Description
. - Sets positive and negative torque limits for the slip test within the Dynamic motor test
309 REAL IM Slip Test Torque Limit Closed loop induction (similar to the torque limits in the inertia test). Units are in percent of rated torque.
motor onl i i ithi i imi
3096 REAL IM Slip Test Velocity Command y 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 Torque Contraol.

If using the Dynamic test in Frequency Control mode, uncouple the motor
from any load or results may not be valid. In closed-loop control, either a
coupled or uncoupled load produces valid results.
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Selection of Motor Thermal The Kinetix 5700 drives contain two motor thermal-overload protection

Models algorithms that you can use to prevent the motor from overheating.

Generic Motors

The default thermal model is a generic I*T 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

Class 10
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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.
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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 Adjustahle Speed limited adjustable torque (SLAT) is a special mode of operation used

Torque (SLAT) primarily in web handling applications. While configured for SLAT, the drive
typically operates as a torque regulator. The drive can automatically enter
velocity regulation based on conditions within the velocity regulator and the
magnitude of the velocity regulator's output, relative to the applied
TorqueTrim attribute.

A torque regulated application can be described as any process requiring
tension control. For example, a winder or unwinder with material being drawn
or pulled with a specific tension required. The process also requires that
another element set the speed.

When operating as a torque regulator, the motor current is adjusted to achieve
the desired torque. If the material being wound or unwound breaks, the load
decreases dramatically and the motor can potentially go into a runaway
condition.

The SLAT feature is used to support applications that require a robust
transition from torque regulation to velocity regulation (and vice versa). The
SLAT feature can be configured via the SLATConfiguration attribute as:

Table 205 - SLAT Configuration Descriptions

Name Description
SLAT Disable SLAT function is disabled. Normal Velocity Loop operation.

Drive automatically switches from Torque regulation to Velocity regulation if
SLAT Min Speed/Torque | VelocityError < 0 and switches back to Torque requlation if VelocityError > SLATSetPaint
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 < SLATSetPaint
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 206 - SLAT Operation When Motion Polarity Is Inverted

Velocity Command Motion Polarity SLAT Configuration
. . Normal Min
Positive (clockwise)
Inverted Max
Normal Min
Negative (CCW
egative (CCW) Inverted Max
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SLAT Min Speed/Torque

SLAT Min Speed/Torque is a special mode of operation primarily used in web
handling applications. The drive typically operates as a torque regulator,
provided that the TorqueTrim attribute is less than the torque output due to
the velocity regulator's control effort. The drive can automatically enter
velocity regulation based on conditions within the velocity regulator and the
magnitude of the velocity regulator's output relative to the torque reference.

When used for SLAT control, an application dependent VelocityCommand
value is applied to the drive via an MA] instruction or MDS instruction (2198-
xxxx-ERS4 and 2198-xxxx-ERS3 series B 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 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 regulation until VelocityError exceeds
SLATSetPoint for a time specified by SLATTimeDelay. At this point, the axis
returns to operating as a torque regulator.

Figure 229 - SLAT Min Speed/Torque

Select Minimum of Velocity Loop Output
or Torque Command
(speed control is OFF)

Velocity Error<0  ——
Select Velocity Loop Output
(speed control is ON)

~—— Velocity Error > SLAT Setpoint for SLAT Time

See the Integrated Motion on the EtherNet/IP™ Network Reference Manual,
publication MOTION-RMoo3, for more information on SLAT attributes.
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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 regulator's control effort. The drive can automatically enter
velocity regulation based on conditions within the velocity regulator and the
magnitude of the velocity regulator's output relative to the torque reference.

When used for SLAT control, an application dependent VelocityCommand
value is applied to the drive via an MAJ instruction or MDS instruction
(2198-xxxx-ERS4 and 2198-xxxx-ERS3 series B 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 regulated to
the VelocityCommand attribute.

The axis remains in velocity regulation until VelocityError is less than
SLATSetPoint for a time specified by SLATTimeDelay. At this point, the axis
returns to operating as a torque regulator.

Figure 230 - SLAT Max Speed/Torque

or Torque Command
(speed control is OFF)

Select Maximum of Velocity Loop Output

Velocity Error>0 ————————————
Select Velocity Loop Output
(speed control is ON)

«— Velocity Error < SLAT Setpoint for SLAT Time

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMoo03, for more information on SLAT attributes.

SLAT Attributes
ID Access |Attribute Conditional Implementation
0= SLAT Disable
833 Set SLAT Configuration 1= SLAT Min Speed/Torque
2 = SLAT Max Speed/Torque
834 Set SLAT Set Point 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. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.
The General dialog box appears.

% Auis Properties - Axis_2 =0 e
Categories
(=) Motor
Mods! Axis Configuration: [Veloci‘ry Loop - ]
- Analyzer Feedback Configuration: [I‘u‘lotor Feedback ']
- Matar Feedback .
... Sealing Application Type: [Basic - I
-+ Hoolup Tests Loop Response [Medium 'l
Polarity
- Autotune Assigned Group
=-- Load >
.. Compliance Motion Group [UM_Moﬂon '] E]
- Friction Update Period: 20
Observer
= Velochty Loop Associated Module

- Acceleration Loop

.... Torque/Curment Loop Module: [UM_DCH}B .]
e Module Type 2198-DODG-ERSI
Holjnlng Power Structure: 2158-D006-ERS3
- Actions
--- Drive Parameters Auis Number: [1 v]
- Parameter List
- Status
Faults & Alams
.. Tag
Pois State: Safety State

o) (o) () o)

3. From the Axis Configuration pull-down menu, choose Velocity Loop.
The Velocity Loop dialog box appears.

1% Axis Properties - Axis_2 = EOE )
Categories:
* . . General Velocity Loop
=1 Moter =
[ Analyzer Bandwidth: 6.374144 Hertz
- Motor Feedback Integrator Bandwidth 00 Hertz
- Scaling
.. Hookup Tests Integrator Hold: Disabled -
- Polarity Acceleration Feedforward: 0.0 %
Autotune
= Load
i..Compliance Limits
H Friction Velocity Limit Positive: 0.0 Postion Units/'s
- Observer
W \clociy Loop Welocity Limit Negative: 0.0 Position Units/'s
Acceleration Loop Ermor Tolerance: 0.0 Position Units
1 o ek ooy Lock Tolerance: 0.0 Position Units
- Planner
Homing
- Actions
- Drive Parameters
Parameter List
- Status
- Faults & Alarms
Tag
Pods State: Safety State:

[ ok ] [ Cameel | [ Apey | [ Hee

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.

7y Axis Properties - Axis_2

Motion Axis Parameters
Parameter Group: Al _Zj
Name Value Unit d
RampJerkControl 0.0|%
R urveStopDelay Trug|
RotaryMotorinertia 0.0 |kg-m"2
RotaryMotor 5400.0 |RPM
RotaryMotorPoles 4
RotaryMotorRatedSpeed 1725.0 |RPM
SLATConfiguration SLAT Disabled _:_l
SLATSetPoint AT Dizabled ition Units/s.
----- Velocity Loop SLATTimeDelay SLAT Min SpeedTorgue
----- Acceleration Loop SafeStoppingAction SLAT Max Speed/Torgue
----- Torque/Cument Loop SafeStoppingActionSource Connected Drive|
----- Planner SafeTorqueDffaction Current Decel & Disable|
----- Homing queD fiActi ce Connected Drive|
----- Actions ScalingSource From Calculator]
----- Exceptions SoftTravelLimitChecking No J
----- Cyclic P SofiTravelLimitheg: 0.0 | Position Units
----- Parameter List SoftTravelLimitPositive 0.0 |Position Units
----- Status StoppingAction Current Decel & Disable|
----- Faults & Alarms StoppingTimeLimit 100
..... Tag [ |StoppingTorque 200.0% Motor Rated R4
Mz State: Safety State:
Manual Tune... | 0K I Cancel | Apply 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.

9. Enter values for SLATSetPoint and SLATTimeDelay attributes
appropriate for your application.

SLATConfiguration SLAT Max Speed/Torgue|
SLATSetPoint 0.0 | Position Units/s
SLATTimeDelay 0.0|s

10. Click OK.
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11. Select the Drive Parameters category.

The Drive Parameters to Controller Mapping dialog box appears.

1% Axis Properties - Axis_2

Categories

* . General
- Motor
- Model
o Analyzer
Motor Feedback
- Scaling
-+ Hookup Tests
... Polarity
- Autotune
- Load
- Compliance
-~ Friction
- Observer
- Velocity Loop
Accelerstion Loop
- Torgue/Curent Loop
--- Planner
- Homing
- Actions
+
-~ Parameter List
-~ Status
- Faults & Alams
... Tag

*

Pods State:

Manual Tune...

Drive F

o = ]
to Ci dapping

Parameters to be read each cycle: Parameters to be written each cycle:

Mame Value - Name Value -
["| | VelocityFineCommand 00| |1 [VelocivTrim ool |
[ | |VeloctyReference 0.0 ( || [TorqueTrm 0o )
[ | |\elocityFeedback 0.0 T |Accelera rwal 00
"] |welocityError 0.0 ] [welocity i 0.0
[ A i Output 0.0 1y i 0.0
[_]|elocityLoopOutput 0.0 [ | |LoadObserver 0 0.0
|| | AccelerationFineCommand 0.0 || | LoadObserverintegratorBandwi.. 0.0
|| |AccelerationFeedforwardComm. o0 || | TorqueLimitPositive o0
[ | |AccelerationReference 0.0 [ | | TorqueLimithegative 0.0
[ | | AccelerationFeedback 0.0 ] |velocityLon iter 0.0
| |LoadObserver i i 0.0 | | TorqueLowPassFiter 0.0
|| |LoadObserverTorqueEstimate: 0.0 || |Systeminertia 0.0
|| | TorqueReierence o0
[ | | TorqueReferenc eFitered 0.0
|| | TorqueReferenceLimited 0.0
["| | TorqueNotchFiterFrequencyEst... 0.0
[ i fi 00
|| |TorqueL lterk i o0
["| | AdaptiveTuningGainScalingFactor 0.0
[ | |currentCommand 0.0
] |currentReference 00| ~

Safety State
[ ok ] [ Camce | [ Mok | [ Hep |

When using SLAT with Kinetix 5700 drives, the velocity command is sent to the
drive via an MA] instruction or MDS instruction (2198-xxxx-ERS4 and

2198-xxxx-ERS3 series B 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-RMo03, for
more information on cyclic read and cyclic write.

For MAJ instructions:

«  When using SLAT, start the axis with the MSO instruction.

« The VelocityCommand is sent via the MAJ instruction.
« The TorqueCommand is sent to AxisTag.TorqueTrim.

« To make changes to the VelocityCommand, you must re-trigger the MA]
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.
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For MDS instruction (2198-xxxx-ERS4 and 2198-xxxx-ERS3 series B 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
—1 Move
Source Units_per_sec[0]
13.333333 ¢
Dest drive.DirectCommandVelocity
0.0«

« Tostop the axis, use MAS instructions, keeping the Change Decel to NO
and by using an SSV instruction to change Ramped Deceleration for the
desired rate.

Motion Drive Start (MDS) Instruction

Kinetix 5700 inverters, catalog numbers 2198-xxxx-ERS4 and 2198-xxxx-ERS3
(series B) 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-RMoo2.

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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The MDS instruction is used to activate the direct

Start

3k

Motion Drive Start Instruction Configuration

The MDS instruction is configured in a similar fashion to most motion
instructions, as seen in this example.

Figure 231 - Typical MDS Instruction

MDS )

Axis K5700_axis e—EN Selected Ads

Motion Control mds[0] *

Speed Speed Motion Instruction Tag
0 IP

Speed Units i
peed Units  Units per sec Speed Reference

Units per sec
or
% of Maximum

The MDS instruction is similar to a Motion Axis Jog (MA]) instruction,
however, the MDS instruction does not set the acceleration/deceleration rates.
The acceleration rate is dynamically set by the ramp attributes configured in a
Set System Value (SSV) instruction. See Ramp Attributes on page 429.

The K5700_Axis was configured for revolutions. Therefore, the Speed
Units are revolutions per second (rev/s).

Mation Drive Start (MDS) Sample Code

Figure 232 - Start

START

control of velocity for the specified axis. The instruction performs an axis enable sequence and then presets the DirectVelocityContro/Status Command attribute if the
selected drive supports direct control.

MD!
lotion Drive Start HCEM
Axis K5700_Axis [ [=(DN)==
Motion Control MDS[O] HER}—
Speed Speed B P =

150«
Speed Units  Units per sec

MDS[0] P Start

The speed is increased by updating the speed reference and then re-executing
the MDS instruction.

Figure 233 - 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 LEC- DD- D!
[E=======———{ ONS]—— Less Than or Eql (A<=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
25.0 ¢
MDS[1]IP
[
—
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The speed is decreased by updating the speed reference and then re-executing
the MDS instruction.

Figure 234 - 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 GEQ- UB- D
4 —F 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
d B
When the axis configuration is in Torque Loop, the Speed attribute within the
MDS instruction is not used to command the speed of the drive. The speed is
determined by the amount of torque specified in the CommandTorque and/or
TorqueTrim attributes.
Figure 235 - Torque Mode
Used to write a Tergue value into the CommandTorgue attribute
WriteDirectTorque MO
1 I 5 E Move —
Source DirecfTorgue
14.0 4
Dest K5700_Axis CommandTorgue
14.0 4
Used to write a Torgue value into the TorqueTrim attribute
WriteTorqueTrim MO
2 5 B Wove —
Source TorqueTrim
11.0 ¢
Desl k5700_Axie TorqueTrim
11.0 ¢

START

The MDS instruction is used to activate the direct control of terque for a specified axis. The instruction performs an axis enable seguence and then presets the DirectTerqueControlStatus Command attribute if the selected

drive supports direct control

Start MD
3 —J F Motion Drive Start [HCEN
fdis K5700_Axis () [BCDN ==
Motion Control MDS[0] HCERD>—
Speed Speed 1P =
00e
Speed Units Units per sec
Start

MDS[0L.IP

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.
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Table 207 - Ramp Attributes

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
Ramp]Jerk - Control

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

Description

RampVelocity - Positive

Set

374

Ramp Velocity - Positive attribute is a positive value that defines the maximum positive velocity
command output of the Ramp Generator.

RampVelocity - Negative

Set

375

Ramp Velocity - Negative attribute is a negative value that defines the maximum negative velocity
command output of the Ramp Generator.

RampAcceleration

Set

376

The Ramp Acceleration attribute is a positive value that defines the maximum acceleration (increasing
speed) of the velocity command output by the Ramp Generator.

RampDeceleration

Set

3m

The Ramp Deceleration attribute is a positive value that defines the maximum deceleration (decreasing
speed) of the velocity command output by the Ramp Generator.

Rampderk - Control

Set

379

The Ramp Jerk Control attribute sets the percentage of acceleration or deceleration time that is applied
to the speed ramp as jerk limited S-Curve based on a step change in velacity. The S-Curve time is added
half at the beginning and half at the end of the ramp. A value of 0 results in no S-Curve, for example, a
linear acceleration 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.

IMPORTANT  The Ramp attributes can be viewed and set with only an SSV or GSV

instruction.
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430

UpdatsParametsrs
JE

Figure 236 - Ramp Attribute Sample Code

UPDATE PARAMETERS

The MDS instruction requires 5 ramp atiributes accessible via a S5V instruction:

1) Ramp Acceleration
2) Ramp Deceleration
3) Ramp Velochy - Posiive
4) Ramp Velocity - Negative
%) Ramp Jerk Control

St Syatem Value

4L
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(Class Name Axia
Instance Name ES3T00 _Axis
Alfrisute Name  RampAcceleration

Source Rampice
25.0 ¢
5SSV
Set Syslem Value —
Class Name A

instance Hame  KST00_Axk
Atiribute Name RampDeceleration
Ras

Source
2504
S5y
Set System Value E—
Class Name Axia
Instance Name ESTO0 _Axis
Aftribute Hame RampVelocityPostive
Sounce RampyePos
25.0 4
Set System Value o
Class Name Axis
nstance Name EST00 _Axis
Adfribute Name RampVelocityNegative
Source RampVeMayg
-25.0 %
SV
Set System Value —
Class Name Ao

Instance Name ES700 _Axis
Attribute Name RampJerkControl
Source RampJerk

0.24

UpdateParameters
s
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Motor Overload Retention

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),, to change the
initial MotorCapacity value that the motor overload retention feature
populates.

« You can write to the InitialMotorCapacity attribute only in the Stopped
state after power-up

« You cannot write to the InitialMotorCapacity attribute after the first
time the axis is enabled following a power cycle.

Use a message instruction to write to the InitialMotorCapacity value.

In this example, the source element tag motorcapacity is a REAL Data type.

Message Configuration - MTRCAP
Corfiguration | Communication | Tag |
Message Type: [CIP Generic T
Service | get Attribute Single v] Source Element: | mohorcapaﬁfy -
Type: 3
Source Length: 4 = (Bytes)
10 H Class: 42 (Hex) r
Instance: 1 Attribute: 03 (Hex)
3 Enable 2 Enable Watting ) Start 2 Done Done Length: 0
2 Emor Code: Extended Emor Code: [] Timed Out €
Emor Path: DA
Emor Text:
oK | [ Cancedl ][ Al Help
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Phase Loss Detection

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-So9 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.

Table 208 - 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

D Access |Attribute Conditional Implementation

0 = Disabled

590 SSV ProvingConfiguration 1= Enabled

% Motor Rated

Units: Amps
591 SSv TorqueProveCurrent Default: 0.000

Min/Max: 0/10,000
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Phase-loss Detection Configuration

Follow these steps to configure the phase-loss detection attributes.

1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the Parameter List category and scroll to ProvingConfiguration.

% Axis Properties - Axis 2 [ = (&=
Categories
* . General Motion Axis Parameters
= Motor
e Model Parameter Group Al T Associated Page...
Analyzer
- Motor Feedback Hame & | Value Unit o
* L. Scaling itionUnwindDenomi 1.0 |Unwind Cycles
- Hookup Tests it i 1.0 | Posttion Units.
- Polarity PowerlLossThreshold 0.0|%
Autotune PreventSCurve\VelocityOvershoot Trus
=) Load Prevent3Curve\/elocityReversal True|
- Compliance gl Fast Stop{
- Friction Provi b [Disabied -
- Obgerver ReduceSCurveStopDelay Disabled
Velocity Loop SLATConfiguration Enabled
- Accelerstion Loop SLATSetPoint 0.0 | Position Units/s.
- Torgue/Curent Loop SLATTimeDelay 0.0|s
- Planner From Calculator
* - Homing SoftTravelLimitChecking Noj
* L. Actions SoftTravelLimitNegative 0.0/ Position Units |2
* i Drive Parameters SoffTravellimitPositive 0.0 | Position Units Lo
E i tion Disable & Coast
- Status i imit 1.0(s
- Faults & Alams i q 0.0 | % Motor Rated
Tag Systeminertia 0.0 | % Rated/(Revis"2)
|| Torquel eadLagFiterBandwidth 0.0|Hz -
Puis State Safety State
o) (oo ] [Comn ) (]

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
TergqueRateLimit 1000000.0 | % Motor Ratedis

4. Enter avalue in the TorqueProveCurrent attribute appropriate for your
application.

5. Click OK.

The TorqueProveCurrent attribute is active only if ProvingConfiguration is set
to Enabled. TorqueProveCurrent lets you specify the amount of current that is
used during the torque proving test and calculated as a percentage of motor
rating. The higher the TorqueProveCurrent value the more current the drive
delivers to the motor to verify that the motor phase wiring is available and
capable of that current level. High current levels conversely cause more
thermal stress and (potentially) can cause more torque to be driven against the
motor brake during the test. If the TorqueProveCurrent level selected is too
small, the drive cannot distinguish the proving current from noise, and in this
case the drive posts an INHIBIT Mo4 torque-proving configuration fault code.
The minimum amount of torque proving current depends on catalog number
of the drive.
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Velocity Droop

Phase Loss Detection Current Example

In this example, a 2198-Do32-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 237 - Phase-loss Detection Equation

Rating From Table _ 0.9337 A _ 9759 motor rated current.
Motor Rated Current 9.58A

Table 209 - Recommended Phase-loss Detection Current

Drive Cat. No. AP,hranfse-luss Detection Current, min
2198-S086-ERSx 7183
2198-S130-ERSx 9.337
2198-S160-ERSX 12.21
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 Control.

Closed Loop Control

The closed-loop velocity droop function is supported when configured for
either Velocity or Position control. The velocity error input to the integral term
is reduced by a fraction of the velocity regulator's output, as controlled by the
VelocityDroop attribute. Therefore, as torque loading on the motor increases,
actual motor speed is reduced in proportion to the droop gain. This is helpful
when some level of compliance is required due to rigid mechanical coupling
between two motors.

IMPORTANT  The closed-loop velocity droop function acts to reduce the velocity
error input to the integral term, but never changes the polarity of the
velocity error.

IMPORTANT  When configured for closed-loop control, the units of the
VelocityDroop attribute are Velocity Control Units / Sec / % Rated
Torque.
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Frequency Control

The velocity droop function is also supported when configured for Frequency
Control. As the estimated Iq current within the motor increases, the velocity
reference is reduced in proportion to the VelocityDroop attribute. Therefore,
as torque loading on the motor increases, actual motor speed is reduced in
proportion to the droop gain. This is helpful when some level of compliance is
required due to rigid mechanical coupling between two motors.

IMPORTANT  The frequency-control velocity droop function acts to reduce the
velocity reference, but never changes the direction of the velocity
reference.

IMPORTANT  When configured for frequency control, the units of the VelocityDroop
attribute are Velocity Control Units / Sec / % Rated Iq Current.

Table 210 - Velocity Droop Attribute

ID Access |Attribute Conditional Implementation
464/321 SSv Velocity Droop Velocity Units / Sec / % Rated

Velocity Droop Configuration

Follow these steps to configure the velocity droop attribute.

1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the Parameter List category and scroll to VelocityDroop.

@ Axis Properties - Axis_2 f— @
Categories
* . General Motion Axis Parameters
= Mator
< Model Parameter Group Al 5 Associated Page..
Analyzer
- Mator Feedback Hame & | Value Unit -
* . Scaling TorqueFroveCurrent 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 T i S ioOutput 1
- Backlash Traveliode Unilimited)
--- Compliance TravelRange ‘1000.0 | Position Units
- Friction Undertorguelimit 10.0 | % Motor Rated
Observer UndertorqueLimifTime 0.0|5
* i Posttion Loop Usel oadRatio 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 i 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
[ ok | [ camcel | [ My | [ Hep

3. Enter avalue in the Velocity Droop attribute appropriate for your
application.

4. Click OK.
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Commutation Self—sensing The commutation self-sensing feature is used to determine the initial

Startup 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.

One-second current ramp time
One second delay

1
2
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.

€% Auis Properties X

Categories

- General ~ | Motor Feedback Device Specification
- Motor ey
T . Mode! Device Function: Motor Mourted Feedback e
i Analyzer Feedback Channel: Feedback 1

*
i Motor Feedback Type e
= Scaling )
i Hookup Tests Units: Rev
-+~ Polarity Hiperface
L Luadune Cycle Resolution: Feedback Cycles/Rev
Backlash Cycle Interpolation Feedback Counts per Cycle

3 g";""ame Effective Resolution: 2097152 | Feedback Counts per Rev
nction

i Observer Startup Method: Absolute ~
e s e
i~ Velocity Loop
i Acceleration Loop
-~ Torque/Current Lo
i Planner
i+~ Homing
i Actions Commutation
- Exceptions Alignment: Seff-Sense -
i~ Cydlic Parameters Not Aligned
h Offset Ign =
i~ Parameter List Controller Offset Uegees Test Commutatior
i Status Polarity Motor Offset

o ol
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Table 211 - Self-sense Feature Attributes

ﬁll:’:bAet:rlbute CIP Attribute Name Data Type Description Semantics of Values
.  Ranci The percent of the motors rated peak current to use for self- |,
562 Eﬂmmtamn Self-Sensing REAL sensing startup. This value can be adjusted when the motor is [ﬁer;l:ﬁﬁrffég(i Peak Current
moving a high inertia load.
« Forward — indicates the motor moves in only the positive direction |0 = Forward - CVEI (rotary]) or
g N 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
5103 Self-Sense Lock Time REAL Self-Sensing Current level specified above. [default =1.0]
-~ 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

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 238 - Hookup Tests - Commutation Tab

@ Axis Properties - Axis_2 S ==

Categories

- General Test Motor and Feedback Device Wiring
£i- Motor
- Model
Analyzer
Motor Feedback
Scaling
g Hookup Tests | Seart
Polarity

| Motor and Feedback | Motor Fesdback | Commutation ‘.Marker

DANGER: Starting test with controller in
Program or Run Mode initiates 2xis motion,

Autotune
- Load

-~ Backlash Fc:zing start initiates motion.

TectStzte:  Ready

-~ Compliance tart test when ready.
i~ Friction

i Observer
Position Loop
Velocity Loop
Accelerstion Loop
Torgue/Cument Loop
Planner
Homing
Actions
Drive Parameters
Parameter List Accept Test Results €
Status
Faults & Alamns
Tag

Test Results
Degrees

Current
Commutateon Offset: 0.0 Degrees

Commuleben Polarily: Normal

Jode State: Siopped Mot Configured (Torque Pemited)

Manual Tune..

Safety Stats:

Cancel Help

To run the commutation test, see Test the Axes on page 255.
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Adaptive Tuning

Virtual Torque Sensor

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 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-
AToos, for more information on the AdaptiveTuningConfiguration attribute.

The virtual torque sensor feature provides an estimate of the motor torque
without having a physical torque sensor. The virtual torque sensor can be
leveraged to improve the commissioning and maintenance experience with
mechanical systems and to optimize production quality. Some examples of
how the feature can be applied include the following:

« Indication of shaft misalignment during commissioning

« Verification of appropriate mechanical belt tensioning during
maintenance

« Detection of a material jam during operation

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 and
2198-xxxx-ERS4 Series A) with drive firmware revision 13 and later

For more information on how to apply the virtual torque sensor feature, see
Virtual Torque Sensor Application Technique, publication 2198-AT003.
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Appendix F Motor Control Feature Support

Field Weakening Mode

Kinetix VPC interior permanent-magnet (IPM) motors are designed to operate
in Field 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 239 - Field Weakening Region

Torque (Nem)

Peak (intermittent) Operation

Maximum Speed
(Kinetix VPC motors
without cooling fans)

Field Weakening Region

Continuous Operation

Maximum
Speed

Bus Overvoltage
Speed

Speed (rpm)

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.

JAN

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.
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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).

Categories:

Model
Analyzer
----- Motor Feedback

----- Position Loop

----- Velocity Loop

----- Acceleration Loop
----- Torgue/Curmrent Loop
----- Planner

Puds State:

Manual Tune...

£ Axis Properties - VPCAXIS

[F=3 Eol 5
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 Motor 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 | [ foply Help

Follow these steps to enable operating at speeds greater than the Bus
Overvoltage Speed.

1.

In the Extended Speed field, check Extended Speed Permissive.
2. Set the Max Extended Speed attribute as required by your application.

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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Appendix G

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-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/motor compatibility for Kinetix® VPL, VPF, and VPH 200V-class servo motars 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.
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.
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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-CSBMIxx-xxLFxx
(Halogen-free PUR) single motor-cables.

Added Kinetix 5700 drive compatibility with VPC-B3004x-M servo motors with multi-turn encoder.

2198-UMO02H-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.

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 Mx, 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-1650C200
« 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.
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2198-UM002G-EN-P, February 2019 (Continued)

Change

« 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.

2198-UMOO02F-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 Unload 394

DC-bus Up 394
DC-bus voltage regulation
specifications 40, 383
digital encoder
AqBTTL 246
AqgB with UVW 247
digital inputs
category 195, 199, 202, 214
pinouts 101
series A connector 141
series B connector 142
specifications 105
wiring 141, 143
disable 265, 268
display 178
download program 249
drilling hole patterns 85

DC-bus power supply 86

regenerative bus supply 87

system mounting toolkit 88
drive module

behavior 270

firmware 189

replacement 308
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dual-axis inverter 17, 356

connector locations 94

shield clamp 158

wiring requirements 136
dynamic motor test 416

earth ground 131
EMC
motor ground termination 153
EMI (electromagneticinterference)
bonding 64
enable request 392
enable time synchronization 192
enclosure
power dissipation 52
requirements 39
sizing 51
encoder 114
phasing 115
support
DSL 111
universal 111
erratic operation 263
Ethernet connector
pinouts 102
EtherNet/IP
connecting cables 176
connections 106
PORT1 and PORT2 connectors 176
exception 265
action 265
exception actions 265
exceptions category 236, 241
extended
cluster 373
DC-bus 373, 374
speed 175, 439
extended DC-bus
interconnect diagram 328, 329
extended speed
configure 440
extension module 17, 56
external active shunt 72, 74
wiring 173
external passive shunt resistor 70, 72
wiring 172

F

fan/pump 400
volts/hertz 228
fault
code overview 258
code summary 259
feedback
configurations 28
feedback-only axis 214, 222
specifications 111
field weakening 439
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firmware upgrade
ControlFLASH Plus 364, 367
ControlFLASH Plus software 361
ControlFLASH software 361
system requirements 361
verify upgrade 372
flux up 409
attributes 410
frequency control category 224, 226, 228
fuse selection 46

G
general
category 194, 197, 201, 205, 222, 223, 229,
233,238
ground

multiple subpanels 132
screw/jumper 127
grounded-wye power configuration 121, 124

Group Sync Service 392

hardwired STO mode 32, 118, 286, 291
operation 292
pinouts 296
HF bonding 64
high-frequency
(HF) bonding 40
energy 66
Hiperface-to-DSL feedback converter kit 163
hold 268
hole patterns 85, 88
DC-bus power supply 86
regenerative bus supply 87
home screen
soft menu 178
hookup test 255, 437

1/0
digital inputs specifications 105
IEC 61508 284
IEC 62061 284
ignore 264, 265
impedance
equations 44
impedance-grounded power configuration
122,125
induction motor control 155
closed-loop axis properties 238
configure flux up 411
control methods
basic volts/hertz 399
fan/pump 400
sensorless vector 401
flux up 409
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attributes 410
frequency-control axis 223
motor
analyzer category 414
and inertia tests 414
data sheet 413
model category 413
multiple skip speed 408
open-loop frequency control 398, 402, 405
skip speed 407
SLAT 422
inhibit module 363
input power wiring
24V control 137
contactor enable 140
corner-grounded power configuration 122,
126
determine input power 121
ground screw/jumper 127
grounded-wye power configuration 121,
124
impedance-grounded power configuration
122,125
mains 139
remove ground screws 130, 131
ungrounded power configuration 123, 126
installing drive accessories
ACline filters 70
external active shunt 72, 74
external passive shunt resistor 70, 72
installing your drive 39
active shunts 50
bonding
examples 65
subpanels 66
cable categories 69
circuit breakers 46
clearance requirements 53
contactor selection 48
enclosure sizing 51
fuse selection 46
HF bonding 64
noise zones 67
passive shunts 49
shared-bus configurations 55
system mounting requirements 39
integrated SS1 mode 35
integrated STO mode 33, 34, 118, 302

drive module
replacement 308

operation 304

STO bypass 311

STO state reset 307
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interconnect diagrams

2198 drive with 8720MC-RPS 334
2198 drive with 8720MC-RPS065 leader/
follower 330
2198 drive with 8720MC-RPS190 332
2198 drive with HPK 345
2198 drive with LDAT 348
2198 drive with LDC 351, 352
2198 drive with MPAR/MPAI 350
2198 drive with MPAS 349
2198 drive with MPL/VPC-S/MPM/MPF/MPS
344
2198 drive with RDB 346
2198 drive with VPAR 347
2198 drive with VPC-Y 341
2198 drive with VPL/VPC-Q/VPF/VPH/VPS
340
active shunt 338
capacitor module 323
DC-bus conditioner module 327
extended system 328, 329
module status 335, 336
multiple
converter 322
iTRAK power supplies 325
notes 319
passive shunt resistor 337
regenerative bus supply 326
single
converter 321
iTRAK power supply 324
motor cable 340

inverters 94, 95, 96

catalog numbers 36
configuring 204

dual-axis 17

ground screw/jumper 128
menu screen 179

setup menu 183
single-axis 16

10D connector

pinouts 101
wiring 141, 143

IP address 188
IPD connector

pinouts 99
wiring 139

IPM motor closed-loop axis properties 229
150 13849-1 284

stop category definitions 284

iTRAK power supply 134, 357

behavior 268

catalog numbers 36
configuring 200
connector locations 97
ground screw 129
menu screen 182
setup menu 186
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K
Kinetix
MPAI electric cylinders 28
MPAR electric cylinders 28
Kinetix LDAT linear thrusters 28
Kinetix LDC linear motors 28
Kinetix MPAS linear stages 28

Lapp 155
LCD display 178

messages 258
line impedance
adding line reactor or transformer for
lightning strikes 43
power interruptions 43
voltage dips 43
voltage spikes 43
line reactor use cases 43
transformer 43
line reactor
use cases 43
link
link/activity status indicator 260
speed status indicator 260
load category 231, 235, 242

Logix Designer 188, 190

M

mains input power connector
pinouts 99
wiring 139

major fault 264

MAS instruction 428

master feedback 222

MDS instruction

configure 426

decrease speed sample code 428

increase speed sample code 427

ramp attributes 429

ramp attributes sample code 430

start sample code 427

torque mode sample code 428
menu screens 179, 180, 181, 182
MF connector

pinouts 103
wiring 152, 163
minor fault 264
module definition 206, 207, 244
motion safety 208
safety application 207
safety connection 208
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module properties 244

associated axes category 195, 199, 203,
212,244

digital input category 195, 199, 202, 214
general category 194, 197, 201, 205
module definition 206, 207, 244
new tag 196, 200, 203, 213
power category 194, 198, 201, 209
safety category 210

module status

DC-bus power supply 335

indicator 260

regenerative bus supply 335, 336
module status connector

pinouts 104
monitored safe stop (S51) 16

motion

direct commands
STO bypass 311
warning messages 312
drive start instruction 426
group 215
safety 208
Motion Analyzer website 13

motor

accel/decel problems 262
analyzer category 227, 243, 414
brake connector
pinouts 102
wiring 155
cable
catalog numbers 151, 155
length 38
length, max 150, 383
category 224, 230, 234, 239
compatible motors 163
data sheet 413
extended speed 440
feedback
category 240, 246, 247, 248, 249
connector wiring 163
feedback connector
pinouts 103
wiring 152, 163
ground termination 153
induction 155
interconnect diagram 340
model category 413
motor and inertia tests 414
overheating 263
overload retention 431
power connector
pinouts 102
wiring 145, 155
power/brake cable preparation 156
shield clamp wiring 153, 166
testing 254
thermal models 418
tuning 254
universal feedback connector
pinouts 104
velocity 262
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mounting your drive

attaching to the panel 88
drilling hole patterns 85
mounting order
accessory modules 56, 81
drive modules 78, 79, 80
shared-bus connection system 82
system mounting toolkit 83
zero-stack tab and cutout 82
MP connector

pinouts 102

wiring 145, 155
MPAI electric cylinders 28
MPAR electric cylinders 28
MPAS linear stages 28
MS connector

pinouts 104
MSF instruction 428

multi-cluster system 81
multiple

converter interconnect diagram 322
iTRAK PS interconnect diagram 325
skip speed 408

navigation buttons 178
network

parameters 188
status indicator 260
network encoders 115

new tag

data type 196, 200, 203, 213
noise

abnormal 263
feedback 262
reduction 70

zones 67

0

open-loop frequency control 398
out of box state 286
overtravel fault code 258

P

panel requirements 39

parameter list category 225, 226, 228, 232,

237,242
passive shunt
connector wiring 172
interconnect diagram 337
pinouts 100
use cases 49
PCDC download 189

PFH definition 285
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pinouts
2198-H2DCK 164
2198-K57CK-D15M 164
24V input power connector 100
contactor enable connector 100
DC bus connector 100
digital inputs connector 101
Ethernet connector 102
mains input power connector 99
module status connector 104
motor
brake connector 102
feedback connector 103
power connector 102
safe torque-off 296
shunt connector 100
universal feedback connector 104
planning your installation 39
polarity category 239
power category
bus
configuration 194, 198, 202, 209
regulator 194, 202
bus-sharing
group 194, 198, 202, 209, 251
group example 252
power structure 194, 198, 201, 209
power dissipation 52
power supply
cluster 373
DC-bus power supply 16
regenerative bus supply 16
power up 249
power/brake cable preparation 156

precharge time 393

R

ramp attributes 429
rated slip speed 415
regenerative bus supply 16, 354

Bus Observer 219

BusVoltageReferenceSource 219

catalog numbers 36

configure axis properties
BusVoltageSetPoint 216
general category 216

configure module properties 197

connector locations 93

converter startup method 216

ground screw/jumper 127

interconnect diagram 326

menu screen 181

minimum accessory modules 58

precharge time 393

sequence operation 391

setup menu 185

wiring requirements 134

remove ground screws 130, 131
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remove/replace

remove drive 278

remove power 276

replace drive 279

startup and configure 280
requirements

ULand CE 39
restoring hardwired STO mode 287

routing power and signal wiring 120
Running Controller mode 271

SAB 155

safe direction (SDI) 16

safe operational stop (SOS) 16
safe stop 1

integrated configuration 35
safe torque-off 299
bypass wiring 300
cascaded wiring 300
configurations
hardwired 32
integrated 33, 34
explicit messages 289
feature 285
hardwired STO mode 118, 286, 291
specifications 302
timing diagram 293
troubleshooting 294
integrated STO mode 118, 302
specifications 316
STO bypass 311
STO state reset 307
out of box state 286
PFH 285
restoring hardwired STO mode 287
status bits 289
safe torque-off (STO) 16
safely limited position (SLP) 16
safely limited speed (SLS) 16
safety
actions
connected drive 271
running controller 271
application 207
category 210
connection 208
safety feedback interface (SFX) 16
scaling category 231, 235, 240
SDI 16
sensorless vector 226, 401
sequence operation
automatic method 395
discharging 396
enable request method 392
regenerative bus supply 391
series change 16
setup screens 182, 183, 184, 185, 186
SFX 16
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shared-bus

connection system 82
catalog numbers 37
shared-bus configurations 55
shield clamp 153, 166

dual-axis inverter 158
single-axis inverter 159
shunt connector
pinouts 100
shunts
active 50
passive 49
shutdown 265, 268
sine/cosine 248
with Hall 249
single
converter interconnect diagram 321
iTRAK PS interconnect diagram 324
motor cable 340
single-axis inverter 16, 95, 96, 355

shield clamp 144, 159
wiring requirements 135
sizing
24V current 378
cluster 373
DC-bus group 373
extended cluster 373
extended DC-bus 373, 374
general guidelines 375
power supply cluster 373
shared-bus configurations 373
system sizing 375
example 381, 382
total system capacitance 376
skip speed 407
SLAT 420

attributes 422
configuring 423
slip test messaging 417
SLP 16
SLS 16
soft menu

home screen 178
software

Logix Designer application 190
overtravel 258
S0S 16
specifications
auxiliary
feedback 111
feedback encoders 114
brake relay 108
contactor enable relay 107
control power input 110
converter OK relay 108
DC-bus voltage regulation 40, 383
digital inputs 105
encoder phasing 115
EtherNet/IP connections 106
hardwired STO mode 302
integrated STO mode 316
motor feedback 111
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absolute position 117
EnDat digital 113
EnDat sine/cosine 113
generic TTL incremental 112
Hiperface 112
sin/cos incremental 113
network encoders 115
speed limited adjustable torque 420

SPM motor closed-loop axis properties 233
$S1 stopping function 16, 35

stability control 405

standard actions 270

startup sequence 187

CIP axis states 187
static motor test 415

status indicators

capacitor module 261

link speed status 260

link/activity status 260

module status 260

network status 260

troubleshooting 260
STO connector

pinouts 296
wiring 299
STO stopping function 16
stop
drive 265
planner 265
stopping actions
configure 270
Studio 5000 Logix Designer 188

system

block diagrams
capacitor module 358
DC-bus conditioner module 359
DC-bus power supply 353
dual-axis inverter 356
iTRAK power supply 357
regenerative bus supply 354
single-axis inverter 355

components 16

ground 131

mounting requirements 39

mounting toolkit 88

overview
24V DCvoltage drop 379
8720MC-RPS 27
DC-bus power supply 19
EtherNet/IP 29, 30, 31
extended DC-bus 21, 26
iTRAK power supply 22
multiple DC-bus power supplies 20
regenerative bus supply 23, 24
shared DC-bus 25

sizing
example 381, 382

system sizing 375
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T

testing axes

hookup test 255
time synchronization 192

timed safe stop (551) 16
torque proving 431
attributes 431

configuring 433
total system capacitance 376

transformer 43
troubleshooting

alarm 264, 265
capacitor module status 261
ControlFLASH 371
ControlFLASH Plus 361
controller/drive fault behavior 264
DC-bus supply behavior 265, 267
disable 265, 268
exceptions 265
fault
code overview 258
code summary 259
general system problems
abnormal noise 263
axis unstable 262
erratic operation 263
feedback noise 262
motor accel/decel 262
motor overheating 263
motor velocity 262
no rotation 263
hold 268
ignore 264, 265
inverter behavior 270
iTRAK power supply behavior 268
LCD display messages 258
link speed status indicator 260
link/activity status indicator 260
major fault 264
minor fault 264
module status indicator 260
network status indicator 260
safe torque-off
hardwired STO mode 294
safety
actions 271
precautions 257
shutdown 265, 268
standard actions 270
status indicators 260
status only 265
stop
drive 265
planner 265
stopping actions 270
definitions 270

453
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typical installation
24V DCvoltage drop 379
8720MC-RPS 27
DC-bus power supply 19
EtherNet/IP 29, 30, 31
extended DC-bus 21, 26
iTRAK power supply 22
multiple DC-bus power supplies 20
regenerative bus supply 23, 24
shared DC-bus 25

U

UFB connector
pinouts 104
wiring 163
UL and CE requirements 39
ungrounded power configuration 123, 126
universal feedback connector kit 163
use cases
active shunt 50
passive shunt 49

v

valid feedback types 246

digital AqB TTL 246
digital AqB with UVYW 247
sine/cosine 248
sine/cosine with Hall 249
velocity droop 434
attribute 435
configure 435
verify upgrade 372

virtual torque sensor 438
voltage drop

24V input power 47
voltage regulation 40, 383

w

website
certifications 284
Motion Analyzer 13
wiring
active shunt 173
BC connector 155
CED contactor enable 140
connector kit shield clamp 166
corner-grounded power configuration 122,
126
CP connector 137
customer supplied cable 169
earth ground 131
Ethernet cables 176
external
active shunt 173
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passive shunt resistor 172
ground screw/jumper 127
grounded-wye power configuration 121,
124
guidelines 137
impedance-grounded power configuration
122,125
input power type 121
10D connector 143
10D digital inputs 141
IPD connector 139
MF connector 152, 163
motor cable shield clamp 153
MP connector 145, 155
passive shunt 172
remove ground screws 130, 131
requirements 120
capacitor module 172
DC-bus power supply 133
dual-axis inverter 136
iTRAK power supply 134
regenerative bus supply 134
single-axis inverter 135
routing power and signal wiring 120
safe torque-off
bypass 300
cascaded 300
STO connector 299
UFB connector 163
ungrounded power configuration 123, 126

Z

zero-stack tab and cutout 82
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