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Important User Information

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

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

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

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

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

liability for actual use based on the examples and diagrams.

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

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

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

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

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

> D>

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

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

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

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

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

B> > >
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Summary of Changes

This manual contains new and updated information as indicated in the
following table.

Table 1- New and Updated Information

Topic Page

Added Bulletin 2198T iTRAK® power supply, connector kits, and power cable; Bulletin 2198 16
encoder output emulator; Kinetix® VP (Bulletin VPC) continuous-duty motors; and external
active shunt modules.

Added a typical iTRAK power supply configuration. 22

Added Kinetix VP (Bulletin VPC) motors to motor and auxiliary feedback configurations. 23

Added the 2198-ABQE Encoder Output Emulator module to typical communication 24...26
configurations.

Added the CompactLogix™ 5380 controller to safe torque-off configurations. 27and 29
Added iTRAK power supply and connector kit catalog numbers to tables. 30
Updated drive system pollution degree 2 and IP20 specifications. 34

Updated input power IEC (non UL/CSA) circuit protection specifications with Bulletin 140MG | 36
catalog numbers replacing obsolete Bulletin 140-CMN catalog numbers.

Added iTRAK power supply to mounting order specifications. 50
Added iTRAK power supply drill-hole specifications. 56
Added iTRAK power supply features and indicators. 67
Added Registration Accuracy value to digital input specifications table. 75
Corrected auxiliary feedback (UFB connector) pinout table. 87

Updated Absolute Position table and figure with Bulletin VPC multi-turn encoder motorsand | 89
made corrections to other motor/actuator specifications where needed.

Added iTRAK power supply wiring requirements. 100
Updated Wiring Single Cables with Bulletin VPC-Bxxxxx-Q motors. 109
Updated Wiring Power/Brake and Feedback Cables with Bulletin VPC-Bxxxxx-S and 15
VPC-Bxxxxx-Y motors.

Updated Feedback Cable Length table with 9V EnDat encoders. 17

Added Bulletin VPC-Bxxxxx-S and VPC-Bxxxxx-Y motors to Compatible Motors table. 123

Added Bulletin VPC-Bxxxxx-S and VPC-Bxxxxx-Y motors to Feedback Cables pinout tables. 127

Added Powerohm catalog numbers and support for Bulletin VPC motors. 132and 133
Added iTRAK power supply LCD display navigation menu settings. 138and 142
Added Protected Mode menu settings to LCD display navigation tables. 140 and 141
Updated Kinetix 5700 Add-on Profile information for drive firmware 7.001 144

Updated dialog boxes with active attributes for drive firmware 7.001, removed work-around | 167...173
procedures, and added CurrentVectorLimit parameter to steps.

Added Configure IPM Motor Closed-loop Control Axis Properties. 174...177
Changed heading to Configure SPM Motor Closed-loop Control Axis Properties. 178
Added Bulletin VPC-Bxxxxx-S and VPC-Bxxxxx-Y motors to Motor Feedback Compatibility table. | 190
Added iTRAK power supply to Apply Power procedure. 195
Updated Marker description to clarify meaning. 200

Updated fault codes with troubleshooting information for the iTRAK power supply. Also, added | 208
information about software overtravel detection.

Updated FLT S47 FDBK DEVICE FAILURE with Hiperface Feedback sub-codes. 212
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Summary of Changes
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Table 1- New and Updated Information (continued)

Topic Page
Updated General Troubleshooting with Adaptive Tuning attributes. 218
Added iTRAK Power Supply Behavior tables. 223
Updated Configurable Stopping Actions table with footnote for Current Limiting feature. 224
Updated Drive Behavior fault codes with new applicable codes for induction motors. 224
Added iTRAK power supply to Remove and Replace Kinetix 5700 Drive Modules. 228
Removed duplicate content and replaced with reference to source, publication 1756-UM022 | 257

and publication 1769-UM022.

Updated Motor Overload Retention to help clarify the MotorCapacity attribute. 343
Added iTRAK power supply interconnect diagrams. 271and 272
Added VPC-Bxxxxx-Q, VPL-Bxxxx-Q, VPL-Bxxxx-W, VPF-Bxxxx-Q, and VPF-Bxxxx-W to the 282
Kinetix VP motors interconnect diagram.

Added VPC-Bxxxxx-S motors to the MP-Series motors interconnect diagram. 284
Added VPC-Bxxxxx-Y motors interconnect diagram. 283
Added the iTRAK power supply block diagram. 295
Updated system requirements with important axis-state information for DC-bus power 298
supplies, Protected Mode, and the iTRAK power supply.

Updated System Sizing Guidelines with iTRAK power supply information. 309
Updated Current Limiting for Frequency Control with changes in drive firmware 7.001. 320...322
Updated Current Regulator Loop Settings with rotary interior permanent-magnet motor type | 330
bandwidth value.

Corrected Zero-speed Skip Frequency figure by swapping legend descriptions. 326
Corrected Motor Category introductory text to read ‘rotary induction motors. 330
Updated Motor>Model Category text with changes in drive firmware 7.001. 330
Updated Motor Tests and Autotune Matrix table with changes in drive firmware 7.001. 332
Updated Motor Analyzer Category Troubleshooting with changes in drive firmware 7.001. 333
Added Motion Polarity Setting with changes in drive firmware 7.001. 337
Corrected error in SLAT min/max Speed/Torque figures. 338and 339
Updated Motor Overload Retention with changes in drive firmware 7.001. 343
Added the Extended Speed feature with drive firmware 7.001. 350

Rockwell Automation Publication 2198-UM002D-EN-P - November 2016


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um022_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1769-um022_-en-p.pdf

Preface

Conventions Used in This
Manual

Additional Resources

Table 2 - Additional Resources

This manual provides detailed installation instructions for mounting and
wiring your Kinetix” 5700 power supplies, single-axis inverters, dual-axis
inverters, and capacitor modules. Also included is system configuration with
the Studio 5000 Logix Designer” application, integration of your drive
modules with a Logix5000™ 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 the iTRAK System User Manual,
publication 2198T-UMO001.

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.

If you do not have a basic understanding of Kinetix 5700 drive modules,
contact your local Rockwell Automation sales representative for information
on available training courses.

These conventions are used throughout this manual:
e Bulleted lists such as this one provide information, not procedural steps

e Numbered lists provide sequential steps or hierarchical information

These documents contain additional information concerning related products
from Rockwell Automation.

Resource

Description

Kinetix Rotary Motion Specifications Technical Data, publication KNX-TD001

Product specifications for Kinetix VP (Bulletin VPL, VPC, VPF, and VPS), MP-Series™
(Bulletin MPL, MPM, MPF, and MPS), and HPK-Series™ rotary motors.

Kinetix Linear Motion Specifications Technical Data, publication GMC(-TD002

Product specifications for Bulletin MPAS and MPMA linear stages, Bulletin MPAR
and MPAI electric cylinders, LDAT-Series linear thrusters, and LDC-Series™ linear
motors.

Kinetix Servo Drives Specifications Technical Data, publication KNX-TD003

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 Motion Accessories Specifications Technical Data, publication KNX-TD004

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

Kinetix 5000 AC Line Filter Installation Instructions, publication 2198-IN003

Information on installing and wiring the Kinetix 5500 and Kinetix 5700 AC line
filters.

Kinetix 5700 Capacitor Modules Installation Instructions, publication 2198-IN008

Information on installing and wiring the Kinetix 5700 capacitor modules.

Kinetix 5700 Shunt Passive Modules Installation Instructions, publication 2198-IN011

Information on installing and wiring Kinetix 5700 passive shunts.

iTRAK System User Manual, publication 2198T-UM001

Information on installing the Kinetix 5700 iTRAK power supply with an iTRAK
system and programming the iTRAK system.
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Preface

Table 2 - Additional Resources (continued)

Resource

Description

1321 Power Conditioning Products Technical Data, publication 1321-TD001

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

8720MC Regenerative Power Supply Installation Manual, publication 8720MC-RM001

Information on installing, wiring, and startup for the 8720MC regenerative power
supply with 380. ..460V AC operation.

System Design for Control of Electrical Noise Reference Manual, publication GMC-RM001

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

Kinetix Motion Control Selection Guide, publication KNX-SG001

Overview of Kinetix servo drives, motors, actuators, and motion accessories
designed to help make initial decisions for the motion control products best suited
for your system requirements.

Kinetix 5700 Drive Systems Design Guide, publication KNX-RM010

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

Rockwell Automation® Product Selection
website http://www.rockwellautomation.com/global/support/selection.page

Online product selection and system configuration tools, including AutoCAD (DXF)
drawings.

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.

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

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

Integrated Motion on the EtherNet/IP Network Configuration and Startup User Manual,
publication MOTION-UM003

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

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

Motion System Tuning Application Techniques, publication MOTION-AT005

Information on tuning a Kinetix drive system.

GuardLogix® 5570 Controllers User Manual, publication 1756-UM022

Information on designing, installing, programming, or troubleshooting control
systems that use GuardLogix 5570 controllers.

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

Information for development, operation, or maintenance of a GuardLogix 5570
controller-based safety system that uses the Studio 5000 Logix Designer
application.

ControlFLASH Firmware Upgrade Software User Manual, publication 1756-UM105

For ControlFLASH™ information not specific to any drive family.

Rockwell Automation Industrial Automation Glossary, publication AG-7.1

A glossary of industrial automation terms and abbreviations.

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general guidelines for installing a Rockwell Automation industrial system.

You can view or download publications at

http://www.rockwellautomation.com/global/literature-library/overview.page.

To order paper copies of technical documentation, contact your local
Allen-Bradley distributor or Rockwell Automation sales representative.
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Chapter1  Start

About the Kinetix 5700 Servo 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
Drive System . ;
are designed to support Integrated Motion over the EtherNet/IP™ network.

Table 3 - Kinetix 5700 Drive System Overview

Drive System L

Component (at. No. Description

Kinetix 5700 DC-bus Converter power supply with 400V-class (three-phase) ACinput. Typical systems consist of 1.. .3 modules. Additional

2198-Pxxx ) . . h 2

Power Supply modules increase power output to Bulletin 2198 single-axis and dual-axis inverters.

Kinetix 5700 Single- Single-axis inverters with current ratings up to 85 A rms. Drives feature TUV certified safe torque-off function with

axis Servo Drivesg 2198-Sxxx-ERS3 hardwired and integrated safety connection options, PLe and SIL CL3 safety ratings, and support DSL and Hiperface

encoder feedback.
Kinetix 5700 Dual- Dual-axis inverters with current ratings up to 23 A rms. Drives feature TUV certified safe torque-off function with
axis Servo Drives 2198-Dxxx-ERS3 hardwired and integrated safety connection options, PLe and SIL CL3 safety ratings, and support DSL and Hiperface

encoder feedback.

Kinetix 5700 iTRAK

Power Supply 2198T-W25K-ER DC-DC converter that generates DC-bus power for iTRAK systems.

Kinetix 5700 2198-CAPMOD-2240 Use for energy storage and to extend the DC-bus voltage to another inverter cluster. Modules are zero-stacked with servo
(apacitor Module drives and use the shared-bus connection system to extend the external DC-bus in applications up to T00A.

Kinetix 5700 The extension module, paired with a capacitor module, is used to extend the DC-bus voltage to another inverter cluster in

Extension Module

2198-CAPMOD-D(BUS-10

the Kinetix 5700 drive system.

Regenerative Power 8720MC-RPS e Sinusoidal PWM converter that can control the increase of DC-bus voltage and perform continuous power generation for

Supply one or more servo drives in multi-axis DC common-bus configurations.

Line Reactors 1321-3R80-B Bulletin 1321 line reactors help keep equipment running longer by absorbing many of the power line disturbances that
1321-3RA80-B can shut down your power supply.
%}ggj{f{gﬂéﬁvmm% 24V input wiring connectors, T-connectors, and bus-bars for the Kinetix 5700 drive system 24V shared-bus connection
2198-BARCON-DCAC100 | SYStem (optional.

(SZE?\Le:c_tzlrlsKits 2198T-W25K-P-IN 24V input wiring connector, T-connector, and bus-bar for the iTRAK motor module 24V shared-bus connection system
2198T-W25K-P-T (optional).
2198-BARCON-xxDC200 DC-bus links (55, 85, and 100 mm) and end caps for the DC-bus shared-bus connection system (required and included with
2198-KITCON-ENDCAP200 each respective drive module).

DSL. Feedback Replacement DSL motor feedback connector kit with 2-pin connector plug and grounding plate inside the connector

Connector Kit 2198-KITCON-DSL housing. Supports 400V-class Kinetix VP 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 400V-class MP-Series™ and HPK-Series™ rotary motors, MP-Series

Connector Kit linear actuators, LDAT-Series linear thrusters, and LDC-Series™ linear motors.
Hiperface to DSL 2198-H2DCK N . . .
Converter Kit (series B o later) Provides Hiperface-to-DSL feedback conversion for use with compatible 400V-class motors and actuators.
2198-KITCON-P070 Replacement connector set for DC-bus power supplies (55 mm).
2198-KITCON-P208 Replacement connector set for DC-bus power supplies (85 mm).
2198-KITCON-S160 Replacement connector set for single-axis inverter s (85 and 100 mm).
Connector Sets 2198-KITCON-D032 Replacement connector set for dual-axis inverters (55 mm).
2198-KITCON-D057 Replacement connector set for dual-axis inverter (85 mm).
2198-KITCON-CAPMOD2240 | Replacement connector set for capacitor module.
2198T-W25K-KITCON Replacement connector set for iTRAK power supply.
Kinetix 5700 System ", ) e . S .
Mounting Toolkit 2198-K5700-MOUNTKIT Use to position the drive modules and identify drill-holes for mounting your Kinetix 5700 servo drive system.
Kinetix 5700 Cable .
Clamp Spacer Kit 2198-K5700-CLAMPSPACER | Replacement cable clamp spacers for 2198-Dxxx-ERS3 dual-axis inverters.

16
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Table 3 - Kinetix 5700 Drive System Overview (continued)

Drive System .
Component (at. No. Description
Bulletin 1769 Integrated Motion on the EtherNet/IP network in CompactLogix™ 5370 and CompactLogix 5380 controllers and Integrated
Logix5000 Bulletin 5069 Safety in Compact GuardLogix® 5370 controllers. Linear, device-level ring (DLR), and star topology is supported.
0gix5000™

Controller Platform

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

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

Encoder OQutput

The Allen-Bradley encoder output emulator is a DIN-rail mounted EtherNet/IP network-based standalone module capable

Emulator 2198-ABQE of outputting encoder pulses to a customer-supplied peripheral device (cameras, for example, used in line-scan vision
systems).
Studio 5000° /A Studio 5000 Logix Designer® application, version 26.00 or later, provides support for programming, commissioning, and
Environment maintaining the CompactLogix, ControlLogix, and GuardLogix controller families.
Kinetix VP Compatible motors include 400V-class Bulletin VPL, VPC, VPF, and VPS servo motors.
Rotary Servo Motors | MP-Series Compatible motors include 400V-class Bulletin MPL, MPM, MPF, and MPS servo motors.
HPK-Series Compatible motors include 460V and 400V-class HPK-Series asynchronous servo motors.
Linear Actuators MP-Series, LDAT-Series Compatible actuators include 400V-class Bulletin MPAS, MPAR, MPAI linear actuators and LDAT-Series linear thrusters.
Linear Motors LDC-Series Compatible motors include LDC-Series iron-core (400V-class) linear motors.
Induction Motors N/A Induction motors with open-loop frequency control and closed-loop control are supported.
) : Bulletin 2090 single cable for motor power, feedback, and 24V DC brake power with Kinetix VP motors. Feedback
2090-CxM1DE-xxAxex conductors are wired to the 2198-KITCON-DSL feedback connector kit.
Bulletin 2090 single cable for motor power, feedback, and 24V DC brake power with Kinetix VP motors. 2090-CSxM1DG
2090-CSxM1DG-xxAxxx cables have flying-lead feedback conductors for connection to a customer-supplied 2198-KITCON-DSL feedback connector
kit.
Cabl 2090-CFBM7DF-CEAxxx Bulletin 2090 motor feedback cables for MP-Series motors and actuators with Stegmann Hiperface encoders.
ables

2090-CPxM7DF-xxAxxx

Bulletin 2090 motor power/brake cables for MP-Series motors and actuators.

2090-XXNFMF-Sxx
2090-CFBM7DF-CDAFxx

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

2198T-CHBFLS8-12AAxx

Bulletin 2198T power cables for iTRAK power supply to iTRAK motor modules.

1585)-M8CBIM-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 available for use in all Kinetix 5700 drive systems.

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

2198-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.

External Active
Shunt Resistors

N/A

External active shunts from Rockwell Automation® Encompass™ Partner Powerohm Resistors, Inc. are available for
connecting to Bulletin 2198 DC-bus power supplies. See External Active-shunt Connections on page 132 for catalog
numbers.
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Drive Hardware and Input
Power Configurations

Bulletin 2198
Shunt Module
(optional component)

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

ACInput Power

Kinetix 5700 Servo Drive System |
(front view)

Converter Digital Inputs \

Magnetic Contactor (M1) Control String

324...528V AC
Three-phase Input Power

129!
p

Line Disconnect

Kinetix 5700 servo drive systems have three-phase input power supplied by a
single DC-bus (converter) power supply. However, for additional output
power (kW) you can install two or three 2198-P208 power supplies or an
8720MC-RPS regenerative power supply. In addition, you can extend the
DC-bus to another inverter cluster with capacitor modules.

DC-bus Power Supply Configuration

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.

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 Shared DC-bus Installation

i B

[ Shared 24V Control Power Input
5. : (24V shared-bus connection system is optional)

Kinetix 5700 Servo Drive System
(top view)

Shared DC-bus Power Input

= g
DC-bus Single-axis Dual-axis  Capacitor
Power Supply  Inverter Inverters Module
& o —rrrrerr=r1 Bulletin2198 shared-bus connection system for

=’ DC-bus and 24V DC control power.

| Inverter Digital Inputs

Device
Circuit
Protection
Magnetic (M1)
Contactor
B
2198-DB80-F .
AC Line Filter oo | Bonded Cabinet
Ground Bus
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(optional component)

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

Kinetix 5700 Servo Drive System LO ol 5 B

AC Input Power

Multiple DC-Bus Power Supply Configuration

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

Bulletin2198 | | || b

; Kinetix 5700 Servo Drive System
Shunt MOdule [ il =/ 8 s [| cmereee - = 5

(top view)

Shared DC-bus Power Input

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

1606-XLxxx

Single-axis
Inverter

Capacitor
Module

1 Bulletin 2198 shared-bus
connection system for DC-bus and

Dual-axis
Inverters

| 2198-P208 DC-bus Power Supplies

(i=]

(frontview) || = 24V DC control power
| = P
Magnetic Contactor (M1) Control String >—{=——real" —re@ [ R

324...528V AC
Three-phase
Input Power
I I I Line Disconnect
'} Device
Magnetic (M1)
Contactor

(o] o) CO
W
() o | &2
_D_L _Q_L _Q_L ﬂz
1321-3Rx80-B
Circuit Line Reactors

Protection (required components)

——

i

2198-DB290-F
AC Line Filter

I

—

Bonded Cabinet 5o ‘
Ground Bus |

IMPORTANT  When two or three DC-bus power supplies are wired together in the same

drive cluster, they must all be catalog number 2198-P208.
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8720MC-RPS Power Supply Configuration

In this example, three-phase AC input power is fed to the Bulletin 8720MC
regenerative power supply. The 8720MC-RPS DC-bus voltage supplies the
Kinetix 5700 DC-bus via the capacitor module. If the 8720MC-RPS190 is
used, the 2198-CAPMOD-DCBUS-IO extension module is required.
DC-bus full-regeneration is possible with this configuration.

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

Figure 3 - 8720MC-RPS Power Supply Installations

324...528V AC
Three-phase Input Power

Circuit
Protection

8720MC-RFI80

AC Line Filter Bonded Cabinet

Ground Bus

Kinetix 5700 Servo Drive System

— @ (top view)
( ™1 8720MC-HF-B2

|
| | Harmonic Filter |
Magretic | | Shared DC-bus Power Input
(M1) Contactor \
8720MC-VA-B S
8720MC-LRx \ Varistor | | ——— i = Shared 24V Control Power Input
Line Re_acto): | | @ (24V shared-bus connection
il — - system is optional)
| | T o
o) o) B

- = = Capacitor ~ Single-axis
° ° r Module  Inverter Dual-axis Inverters
1= === =h== === =] Bulletin 2198 shared-bus
T sl T s connection system for DC-bus and
24V DC control power.

Kinetix 5700 Servo Drive System
(front view)

|
|
|
|
|
l

8720MC-RPS065-BM-HV2
Regenerative Power Supply

1606-XLoor R A A
24V DC Control, Digital Inputs, g
and Motor Brake Power (customer-supplied)
pp |

AC Input Power

(1) This M1 contactor is controlled by the 8720MC regenerative power supply.

20 Rockwell Automation Publication 2198-UM002D-EN-P - November 2016



Start  Chapter1

Extended DC-bus Configuration

In this example, two drive clusters in the same cabinet are connected by the
same 450...750V DC bus voltage. Kinetix 5700 capacitor modules provide
connection points for the DC bus at the end of cluster 1 and the beginning of
cluster 2. The extension module is needed only when the DC-bus system
current exceeds 100 A and can support up to 200 A maximum external DC-
bus current.

Figure 4 - Extended DC-bus Installation

Extension Capacit |

Module  Module Dual-axis Inverters |

Kinetix 5700 Extended Servo Drive Cluster 2 R d I T T R S e ) Shared DC-bus and 24V DC
(fl’ont View) =3 = = = = =g ] = Control Power
. (.
DC-bus Extension el e

el
=

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

Bulletin 2198 Shared-bus Connection System [~ ¢

(24V shared-bus connection system is optional)  f=—le=2 -;- — et s e )
] (I ] ] (.
Magnetic Contactor (M1) Control String — E—Eﬂ x|
Kinetix 5700 Servo Drive Cluster 1
324...528V AC (front view)
Three-phase O (@) ()
Input Power f% f
I I I Line Disconnect 1321-3Rx80-B
i Circui Line Reactors
-} Device freuit (required components)
Protection
Magnetic (M1) fr=|
Contactor G
T
=
. . 11
2198-DB290-F [}
AC Line Filter =
—1

Bonded Cabinet [5oo
Ground Bus

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

In this example, AC input power is fed to the DC-bus (converter) power
supply. Two iTRAK power supplies support up to 40 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 5 - Typical iTRAK Power Supply Installation
Bulletin 2198 ]

Shunt Module -
(optional component)

Kinetix 5700 iTRAK System
(top view)

Shared DC-bus Power Input

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

-
1606-XLorx [ LS

24V DC Control, Digital Inputs, |@ .

and iTRAK Motor Module Control Power e

(customer-supplied) R -
]
1 DC-bus iTRAK iTRAK
AC] P | | ] Power Supply  Power Supply Power Supply
nput Power = — — 11 | Bulletin 2198 shared-bus
.. .y @ :n:ﬂ connection system for DC-bus and
Kinetix 5700 iTRAK System /71T = || i 24V DC control power.
(front view) - -
]
( " D t ” " 0ooo 0Dog 0000
onverter Digital Inputs : %’ } )
. % iTRAK Power Supply
324...528VAC \ % = X Digital Inputs
Three-phase Magnetic Contactor | e }H@
Input Power (M1) Control String
Line Disconnect 1 l I °
Device '}'
Circuit
Protection -
Magnetic (M1)
Contactor
C_J )
2l ] 0 2] v
i olls \‘_,1_ T —D o=
il A
219§-DBA}2-F 2198T-CHBFLS8
ACLine Filter Motor Power iTRAK Motor Modules
(ables

BondGergqug IES: | 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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Motor and Auxiliary

Feedback Configurations

2198-Dxxx-ERS3

or 2198-Sxxx-ERS3 Inverters
(2198-Dxxx-ERS3 dual-axis
inverter is shown)

Yloon[®

« Feedback-only, master feedback, or load feedback

2198-K57CK-D15M Universal Connector Kit
Accepts multiple encoder feedback types:

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 91.

Figure 6 - Feedback Configuration Example

E:éyg

15-pin Universal Feedback
(UFB) Connectors

g

2-pin Motor Feedback
(MF) Connectors

2090-CSBM1DG Single Motor Cables

N—— y
I A=
— 2090-CSBM1DE Single Motor Cables
ﬁ ! ==
2198-KITCON-DSL Connector Kit o
« Accepts DSL motor feedback from VPC-Bxxou-Q Kinetix VP Rotary Motors
) (Bulletin VPL, VPF, VPS)
and (Bulletin VPL, VPF, VPS) rotary motors and Catalog Number

— «Feedback-only or load feedback (DSL) VPC-Bxxoxx-Q

Hiperface high-resolution absolute multi-turn and single-turn
- VPC'BXW'S rota}ry motors Kinetix VP Rotary Motors ?
— MP-Series (Bulletin MPL, MPM, MPF, MPS) rotary motors Catalog Numbers ‘

— HPK-Series asynchronous rotary motors VPC-Bonn-S and VPC-Bxooor-Y )
— MP-Series (Bulletin MPAS, MPAR, MPAI) linear actuators
— LDAT-Series linear thrusters, LDC-Series linear motors

Heidenhain EnDat high-resolution absolute
— RDD-Series direct-drive motors
— VPC-Bxxxxx-Y rotary motors

MP-Series Rotary Motors
(MPL-Bxxxx motor is shown)

(absolute single-turn/multi-turn Hiperface)
Feedback-only, master feedback, or load feedback (incremental) L

2198-H2DCK Converter Kit
Converts 15-pin Hiperface feedback into 2-pin DSL feedback for:

+ VPC-Bxxxxx-S rotary motors

« MP-Series rotary motors and linear actuators

+ HPK-Series asynchronous rotary motors

« LDAT-Series linear thrusters

« Feedback-only, master feedback, or load feedback (absolute single-turn/multi-turn Hiperface)

LDAT-Series Linear Thrusters

€ MP-Series Linear Actuators
RDD-Series Direct Drive (MPAS-BIxxx ballscrew linear stage is shown) % o= ]
Rotary Motors T
Y —
HPK-Series Asynchronous Rotary Motors ™ MP-Series Linear Actuators
and Induction Rotary Motors (MPAI-B3xxxx heavy-duty electric cylinder is shown)
(closed-loop control) o
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Typlcal Communication The Kinetix 5700 drives support any Ethernet topology including linear, ring,
. . d star by using ControlLogix, GuardLogix, or CompactLogix controllers.
Configurations n yusing gix, gix, pactLog

These examples feature the ControlLogix 5570 and GuardLogix 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-TD003, for more information on ControlLogix
1756-EN2T, 1756-EN2TR, and 1756-EN3TR communication modules.

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 7 - Kinetix 5700 Linear Communication Installation

ControlLogix Controller Programming Network

Studio 5000 Logix Designer
{ Application
[O)  [D)
0 == gﬂ " m | ControlLogix 5570 Controller
— ®:HW = with Bulletin 1756 EtherNet/IP Module
— == Kinetix 5700 Servo Drive System
— U= L o =
= — =gy baec] Lascofaec’ 585 MCBIM-OM1S
1585)-M8CBIM-x ] ] — 0.15m (6 in.) Ethernet cables
Ethernet (shielded) Cable ooon oo oo ||| oo for drive-to-drive connections.

s Il
2198-ABQE (| J g % =) 0= (D

Encoder Output Emulator Ej | 1734-AENTR POINT I/0™

F=1 EtherNet/IP Adapter

PanelView™ Plus
Display Terminal

[ —]

9 @ Line Scan
j g\ (ameras ﬂl
YR/
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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-AP00S.

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

Figure 8 - Kinetix 5700 Ring Communication Installation

ControlLogix Controller Programming Network
(/U\ [O)
°== 'W' Am ControlLogix 5570 Controller ==
— ®J“i with Bulletin 1756 EtherNet/IP Module Studio 5000 Logix Designer
— - ‘}7 — =3 Application
—— ™ @77

1585J-M8CBJM-x Ethernet

PanelView Plus
Display Terminal

(shielded) Cable 1783-ETAP
Module
:[F| 1734-AENTRPOINT1/0
2198-ABQE ||* # EtherNet/IP Adapter
Encoder Output Emulator

Line Scan | \

Cameras

/T

J/
E ) Kinetix 5700 Servo Drive System

] i

[a alaln] 0000 0000 [s s/ss] 0000

N\ 1585)-MBCBIM-OM15
e 0.15m (6 in.) Ethernet cable
E'E: for drive-to-drive connections.

/1Y
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Star Topology

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

connected directly to the switch.

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

other devices.

Figure 9 - Kinetix 5700 Star Communication Installation

ControlLogix Controller Programming Network

Ethernet (shielded) Cable r

2198-ABQE
Encoder Output Emulator

Line Scan
Cameras

\
/T

ControlLogix 5570 Controller
with Bulletin 1756 EtherNet/IP Module

1585J)-M8CBIM-x

Studio 5000 Logix Designer
Application

Kinetix 5700 Servo Drive System

1783-BMS
Stratix® 5700
Switch

/1Y

Ql

i

-

1585J-M8(BJM-0M15
0.15m (6 in.) Ethernet cable
for drive-to-drive connections.

PanelView Plus
&|| Display Terminal

1734-AENTR POINT /0
EtherNet/IP Adapter
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Safe Torque-off Kinetix 5700 servo drives are capable of safe torque-off functionality via
Confi gur ations hardwired connections or integrated over the EtherNet/IP network. These

examples illustrate the safe torque-off configuration options.

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 10 - Safe Torque-off (hardwired) Configuration
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—_—— 3 30 —
= = Kinetix 5700 Servo Drive System
———— E IM]
——— R EET e (top view)
Studio 5000 Logix Designer

CompactLogix 5370 Controller or Application

Compact GuardLogix 5370 Safety Controller, (version 26.00 or later)

CompactLogix 5380 Controller
ControlLogix 5570 Controller or
GuardLogix 5570 Safety Controller,
ControlLogix 5580 Controller

|

(ControlLogix 5570 controller is shown) = i =
__ Safe Torque-off
Module Definition E il il @ | (STO) Connectors
Configured with 1606-XLxx Safety vl WU
Motion-only 24V DC Control, Digital Inputs Device . .
Connection and Motor Brake Power Kinetix 57&2::: “:?e[x)we System
(customer-supplied)
1585J-M8CBIM-x ACInput Power
Ethernet (shielded) Cable

Digital Inputs to Sensors and Control String

ControlLogix 5580 Controller

1GB EtherNet/IP ports for —

applications that require
high performance. |\

il

CompactLogix 5380 Controller

EEELEE LR
I=l-ELE SRR

! =g Kinetix VP 2198-CAPMOD-2240
Servo Motors J}: Capacitor Module
= (optional component)
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Studio 5000 Logix Designer
Application
(version 26.00 or later)

Module Definition
Configured with
Motion and Safety
Connection

28

Integrated Safety Configurations

The GuardLogix 5570 or Compact GuardLogix 5370 safety controller issues
the safe torque-off (STO) 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 5570 or Compact GuardLogix 5370
safety controller.

Figure 11 - Motion and Safety Configuration (single controller)

9 [D) ,
© e T == (Compact GuardLogix 5370 or
= 1= | GuardLogix 5570 Safety Controller
— 0 (GuardLogix 5570 Safety Controller is shown)
—i= &0 Kinetix 5700 Servo Drive System
———om . (top view)
I VJ i m
1783-BMS 1585)-M8CBIM-x
Stratix 5700 Ethernet (shielded) Cable
Switch
[—=TEmiEms  1734-AENTR I
HETH  POINT Guard I/0™ 51, ——
EtherNet/IP Adapter
1606-XLox —— oo 0T
Safety 24V DC Control, Digital Inputs, Kinetix 5700 Servo Drive System
Device and Motor Brake Power

(front view)
(customer-supplied) _

ACInput Power = =
] ]

[ulaluls] [alaluls] [u]afala]

Digital Inputs to Sensors and Control String >

| asl|es
ml I
|4 & A

2198-CAPMOD-2240
Capacitor Module
1 (optional component)

Kinetix VP i
Servo Motors
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In this example, a non-safety controller makes the Motion-only connection
and a separate GuardLogix 5570 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 5570 or
Compact GuardLogix 5370 safety controller and the Motion-only connection
must be a ControlLogix 5570 or CompactLogix 5370 controller.

Figure 12 - Motion and Safety Configuration (multi-controller)

© mww— =
— [ 1783-BMS Studio 5000 Logix Designer
— ooz Ep0T ! Application —
— ] « Stratix 5700 ) —
%o H% Switch (version 26.00 or later) S
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Ethernet (shielded) Cable (top view)

CompactLogix 5370 Controller or
CompactLogix 5380 Controller,
ControlLogix 5570 Controller or g

ControlLogix 5580 Controller : mou 1734 AENTR "
(ControlLogix 5570 controller is shown) = POINT Guard 1/0

a EtherNet/IP Adapter

Motion Program

Module Definition
Configured with — Safety | F— T
Motion only Device - ;
Connection — il
© (B al
1606-XLxxx
- O — Q 24V DC Control, Digital Inputs, Kinetix 5700 Servo Drive System
o= o and Motor Brake Power (front view)
— @] (customer-supplied) 5 _
= =0 AC Input Power = e aecn
[E— 10O B
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Compact GuardLogix 5370 or
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Safety Program
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Safety only
Connection

A 2198-CAPMOD-2240
t|:| Capacitor Module ————
(optional component)

Kinetix VP
Servo Motors
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Cata|og Number Exp|anation Kinetix 5700 drive module catalog numbers and performance descriptions.
Table 4 - Kinetix 5700 Drive Module Catalog Numbers

Module Continuous Output | Continuous Output | Continuous Output
Kinetix 5700 Drive Modules | Cat. No. Width Input Voltage Power Current to Bus Current
mm kw Apc rms A 0-pk
2198-P031 55 7 10.5
2198-P070 17 255
DC-bus Power Supply fhz 4. '5']28\, ACrms, N/A
2198-P141 8 ree-phase 31 46.9
2198-P208 46 69.2
2198-5086-ERS3 85 29.7 60.8
Single-axis Inverters 2198-5130-ERS3 N/A 44.9 919
2198-5160-ERS3 100 60.1 120.2
2198-D006-ERS3 1.7 N/A 35
2198-D012-ERS3 55 34 7.0
i 2198-D020-ERS3 55 13
Dual-axis Inverters 7198-D032-ERS3 N/A 89 183
2198-D057-ERS3 85 15.9 325
iTRAK Power Supply 2198T-W25K-ER 100 N/A N/A N/A 2125
Table 5 - Capacitor Module Catalog Numbers
g? a'::)tor Modules System Current, max Rated Voltage Capacitance
2198-CAPMOD-2240 100A 2240 yF
458...747V DC, nom
2198-CAPMOD-DCBUS-10 ’
(extension module) 200A N/A
Table 6 - Shared-bus Connector Kit Catalog Numbers
Shared-bus Connector Kits | Drive Module A -
Cat. No. Cat. No. Application Description
TN 0] 2198-P070, 2198-P141,2198-P208 | 24V DCinput power to | 24V DCinput wiring
2198-TCON-24VDCIN36 2198-CAPMOD-2240 control bus connector
2198-D006-ERS3, 2198-D012-ERS3
2198-H040-P-T 2198-D020-ERS3, 2198-D032-ERS3 | Control power sharing ("."ﬁrg' power ®connector
2198-CAPMOD-2240 with bus bars, 55 mm
2198-D057-ERS3
2198-H070-P-T 2198-5086-ERS3 Control power sharing (W‘:{‘ﬁ'ghf‘l’)‘;vf; b Sonnector
2198-5130-ERS3 ’
. Control power T-connector
2198-S160-P-T 2198-5160-ERS3 Control power sharing with bus bars, 100 mm
s N @) 24V DCinput powerto | 24V DCinput wiring
2198T-W25K-P-IN control bus connector
2198T-W25K-ER P :
: D A ontrol power T-connector
2198T-W25K-P-T Control power sharing with bus bars, 100 mm
(1) The DC-bus power supply or capacitor module is the typical use. However, 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.
(2)  Use this connector with only iTRAK power supplies when the current capacity of the 2198-TCON-24VDCIN36 input wiring connector is
exceeded.
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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

c 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 93.

For more information on electrical noise reduction, refer to the System Design
for Control of Electrical Noise Reference Manual, publication GMC-RMO001.

To meet CE requirements, these requirements apply:

Install an AC line filter (catalog number 2198-DBxx-F) for input power
as close to the 2198-Pxxx DC-bus power supply as possible.

Bond DC-bus power supplies, inverter modules, capacitor modules, and
line filter grounding screws by using a braided ground strap as shown in
Figure 61 on page 98.

Use Bulletin 2090 single motor cables with Kinetix VP servo motors.
Use Bulletin 2090 motor power/brake and feedback cables for other
compatible Allen-Bradley” motors and actuators.

Use Bulletin 2198T power cables with iTRAK systems.
Combined motor cable length for all axes on the same DC bus must not

exceed 400 m (1312 ft). Drive-to-motor cables must not exceed 90 m
(295 ft), depending on the feedback type.

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

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 267 for input power wiring and drive/motor

interconnect diagrams.
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Notes:
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Plan the Kinetix 5700 Drive System Installation

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

Topic Page
System Design Guidelines 34
Electrical Noise Reduction 40

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.

c ATTENTION: Plan the installation of your system so that you can perform all
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System Design Guidelines

34

Use the information in this section when designing your enclosure and
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
http://www.rockwellautomation.com/en/e-tools.

System Mounting Requirements

To comply with UL and CE requirements, the Kinetix 5700 drive
systems must be enclosed in a grounded conductive enclosure offering
protection as defined in standard EN 60529 (IEC 529) to IP54 such
that they are not accessible to an operator or unskilled person. ANEMA
4X enclosure exceeds these requirements providing protection to IP66.

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

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

Combined motor power cable length for all axes on the same DC bus
must not exceed 400 m (1312 ft). Drive-to-motor cables must not

exceed 90 m (295 ft), depending on the feedback type.

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

Ethernet cable must be shielded and cables connecting drive-to-drive,
drive-to-controller, or drive-to-switch must not exceed 100 m (328 ft).

Registration and digital input cables greater than 30 m (98.4 ft) must be

shielded.
Segregate input power wiring from control wiring and motor cables.

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 DC-bus power supply, inverter module, iTRAK power supply,
capacitor module, and line filter grounding screws by using a braided
ground strap as shown in Figure 61 on page 98.

Refer to the System Design for Control of Electrical Noise Reference Manual,
publication GMC-RMO001, to better understand the concept of electrical noise
reduction.
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Transformer Selection

The power supplies do not require an isolation transformer for three-phase
input power. However, a transformer can be required to match the voltage
requirements of the power supply to the available service.

To size a transformer for the main AC power inputs, refer to the Kinetix 5700
power specifications in the Kinetix Servo Drives Technical Data, publication

KNX-TDO003.

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.

IMPORTANT  Use a form factor of 1.5 for three-phase power (where form 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).

IMPORTANT  Aline reactor must be used if the source transformer is greater than 150
KVA, max and 3% impedance, min.

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

IMPORTANT  When using an iTRAK power supply, connect the DC-bus power supply to
only grounded-wye power distribution.

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 269, for the wiring diagram.

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.

c ATTENTION: Do not use circuit protection devices on the output of an AC
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Input Power UL/CSA Circuit-protection Specifications

Kinetix 5700 Drives UL/CSA Applications "
DC-bus Power Supply Drive Voltage Bussmann Fuses Miniature (B m}%:g:::::;'mg& Molded Case (B
(at. No. (three-phase) nom (at. No. (at. No. Cat. No (at. No.
2198-P031 LPJ-155P (15A) 1489-M3D250 140M-D8E-(25 140G-G6(3-(25
2198-P070 LPJ-40SP (40A) 1489-M3D400 140M-F8E-C45 140G-G6(3-C50
324...528V AC

2198-P141 LPJ-70SP (70A) 1489-M3D630 N/A 140G-G6C3-C90
2198-P208 LPJ-100SP (100A) N/A N/A 140G-G6(3-D12

(1)  Forapplications 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.

Input Power IEC (non-UL/CSA) Circuit-protection Specifications

Kinetix 5700 Drives IEC (non-UL/CSA) Applications
DC-bus Power Supply Drive Voltage DIN gG Fuses Miniature (B Motor Protection (B | Molded Case (B
(at. No. (three-phase) nom Amps, max (at. No. (at. No. (at. No.
2198-P031 16 1489-M3D250 N/A 140M-D8E-C25 140G-G6(3-(25
2198-P070 40 N/A 1492-SPM3D400 140M-F8E-(45 1406-G6C3-C50
324...528V AC
2198-P141 75 N/A 1492-SPM3D630 | 140MG-H8E-C60 1406-G6(3-C90
2198-P208 110 N/A N/A 140MG-H8E-D10 1406-G6(3-D12
Contactor Specifications
The DC-bus power supply contactor enable relay (CED connector) is rated at
24V DC or 110/220V AC at 1.0 A, max.
Table 7 - Input Power Contactor Specifications
DC-bus Power Supply Contactor M@ Intermediate Relay )
(at. No. (at. No. (at. No.
2198-P031 100-C16EJ10
N/A
2198-P070 100-C37EJ10
2198-P141 100-C72DJ10
2198-P208 100-C97DJ10 700-HB32224 (relay)
2198-P208 (2 in parallel) 100-D180EZJ10 700-HN153 (socket)
2198-P208 (3 in parallel) 100-D300EZJ10

(1)  Auxiliary contact configuration (10) is for 1 N.0. 0 N.C. Other configurations are available.
(2)  Requires integrated diode with the contactor coil.
(3)  These DC-bus power supplies require an additional intermediate relay used with the contactor.

36

Refer to the Kinetix Servo Drives Technical Data, publication KNX-TD003,
for additional power specifications for your DC-bus power supply.
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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 8).

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

_ 0.38Q A= 4.08Q

1.8T-1.1 T-1.1

Where T s temperature difference between inside air Where T is temperature difference between inside air
and outside ambient (°C), Q is heat generated in and outside ambient (°F), Q is heat generated in
enclosure (Watts), and A is enclosure surface area (mz). enclosure (Watts), and A is enclosure surface area (ftz).
The exterior surface of all six sides of an enclosure is The exterior surface of all six sides of an enclosure is
calculated as: calculated as:
A=2dw + 2dh + 2wh A= (2dw + 2dh + 2wh) /144
Where d (depth), w (width), and h (height) are in Where d (depth), w (width), and h (height) are in
meters. 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.

_ 038(416) g,

1.8(30)-1.1
In this example, the enclosure must have an exterior surface of at least 2.99 m2.
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.

1.5%(0.300%0.70) + 1.5 (0.300 X 2.0) + 1.5 X (0.70 X 2.0) = 3.31 m’

Because this cabinet size is considerably larger than what is necessary to house

the system components, it can be more efficient to provide a means of cooling

in a smaller cabinet. Contact your cabinet manufacturer for options available to
cool your cabinet.
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Table 8 - Power Dissipation Specifications

Usage as % of Rated Power Output

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

20% 40% 60% 80% 100%
2198-P031 97 101 105 109 113
2198-P070 108 119 130 140 151
2198-P141 249 267 286 304 323
2198-P208 265 294 323 352 380

Dual-axis Inverter Cat. No.

2198-D006-ERS3 17 29 4 53 65

2198-D012-ERS3 34 58 82 106 130
2198-D020-ERS3 52 84 116 148 180
2198-D032-ERS3 100 155 210 265 320
2198-D057-ERS3 252 354 456 558 660

Single-axis Inverter Cat. No.

2198-S086-ERS3 190 255 325 400 475
2198-S130-ERS3 225 340 460 590 725
2198-5160-ERS3 270 420 570 760 950

iTRAK Power Supply Cat. No.

2198T-W25K-ER 206 272 338 404 470

Capacitor Module Cat. No.

2198-CAPMOD-2240 28 34 42 51 62

2198-CAPMOD-DCBUS-10 11 14 1.6 21 25

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.

- Capacitor 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.

- Capacitor 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.

e The recommended minimum cabinet depth is 300 mm (11.81 in.).
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Figure 13 - Minimum Clearance Requirements

29.5 40 mm (1.57 in.) clearance above
(1.16) (learance above for wiring to DC-bus module for airflow and installation.

studs and lug cover installation. -
‘ E o o ; t
= 5 |

(learance where cover and
DC-bus cabling attaches.

e

- w000
e
o

0ooo

Clearance left of the ] (learance right of the
module is not required. i module is not required.

]

Kinetix 5700 Drive Module

5 ) (DC-bus power supply is shown)
Kinetix 5700 Capacitor or Extension Module

(2198-CAPMOD-2240 module is shown)

Refer to the Kinetix Servo Drives Technical
— Data, publication KNX-TD003, for T
Kinetix 5700 drive module dimensions. l

100 mm (3.94in.) clearance below
module for airflow and installation.

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

Drive Modul Clearance Above, Clearance Below, m
Kinetix 5700 Drive Modules | " & Viodule min min

(at. No. ] .

mm (in.) mm (in.)

2198-P031

2198-P070
DC-bus power supply 5198-P141 40 (1.57) 100 (3.94)

2198-P208

2198-5086-ERS3
Single-axis inverters 2198-S130-ERS3 40 (1.57) 100 (3.94)

2198-S160-ERS3

2198-D006-ERS3
2198-D012-ERS3
Dual-axis inverters 2198-D020-ERS3 40(1.57) 100 (3.94)
2198-D032-ERS3
2198-D057-ERS3

iTRAK power supply 2198T-W25K-ER 40(1.57) 100 (3.94)
Capacitor module 2198-CAPMOD-2240

115 (4.53) 100 (3.94)
Extension module 2198-CAPMOD-D(BUS-10

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

40

Zero-stack Tab and

In multi-axis shared-bus configurations, drive modules must be spaced by
aligning the zero-stack tab and cutout.

Figure 14 - Multi-axis Shared-bus Clearance Requirements

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

Cutout Aligned

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-RMO001.

Bonding 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  Toimprove 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.
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These illustrations show details of recommended bonding practices for painted
panels, enclosures, and mounting brackets.

Figure 15 - Recommended Bonding Practices for Painted Panels

Stud-mounting the Subpanel Stud-mounting a Ground Bus
to the Enclosure Back Wall or Chassis to the Subpanel
Subpanel

Back Wall of Mounting Bracket or
Enclosure Ground Bus

Subpanel Welded Stud

Star Washer Scrape Paint

Flat Washer

Welded Stud Flat Washer

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

S "\ If the mounting bracket is coated with

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

Use plated panels or scrape paint on Star Washer the mounting hole.

front of panel.

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

Subpanel Bolt

Tapped Hole

\ Star Washer

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

Ground Bus or
Mounting Bracket

Flat Washer

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

Star Washer
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Bonding multiple subpanels creates a common low impedance exit path for the

Bonding Multiple Subpanels

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:

contact.

Figure 16 - Multiple Subpanels and Cabinet Recommendations

e 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.

e Scrape the paint from around each fastener to maximize metal-to-metal

X0

Paint removed

from cabinet. \

X

X0

AN 7

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

Wire Braid
25.4mm (1.01in.) by
6.35mm (0.25in.)

e N

©

XX

(abinet ground bus
bonded to the subpanel.
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Establishing Noise Zones

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

e The clean zone (C) is right of the drive system and includes the digital

inputs wiring and Ethernet cable (gray wireway).

e 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.

e The very dirty zone (VD) is limited to where the AC line (EMC) 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 17 - Noise Zones

Dirty Wireway Clean Wireway
1
1
1
D
1 ¢
O |
1
24VDC Kinetix 5700 Servo Drive System 1
Power Supply 1
T —— il 1) 1
Safety Cable @], 1
(hardwired drives only) B
D 1
1
Gircuit © ) VD 1
Protectiog .
L i a
Very Dirty Filter/AC Input / 5.8 ﬁ#\ 1
Connections Segregated i L]
(not in wireway) 1
1
ACLine Filter !
(required for CE) 1
1)
1
1
1
Module !
Status | @
1
Contactor Enable 1
D D _
C

Motor Cables
Route motor cables
in shielded cable.

Route registration and communication

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-RM001.

(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 zoning requirements of cables connecting to the
Kinetix 5700 drive system components.

Table 9 - DC-bus Power Supplies

Zone Method
Wire/Cable Connector
Very Dirty | Dirty Clean Ferrite Sleeve | Shielded Cable
L1, L2, L3 (shielded cable) X X
L1, L2, L3 (unshielded cable) " X
DC-/DC+ (DC bus) DC Bus-bar only, no wiring connector.
DC+/SH (shunt) RC X
CONT EN- and CONT EN+ (M1 contactor) CED X
24V DC P X
Registration input, greater than 30 m (98.4 ft) X X
Registration input, less than 30 m (98.4 t) o X
Ethemnet (shielded cable o X X
Table 10 - Dual-axis and Single-axis Inverters
Zone Method
Wire/Cable Connector
Very Dirty ‘ Dirty ‘ Clean Ferrite Sleeve | Shielded Cable
DC-/DC+ (DC bus) DC Bus-bar only, no wiring connector.
e e | ; ;
Motor brake motors BC X X
rﬂxo\:vfg:dotfgzlf " weseres m or UFB X X i
Motor brake motors BC X X
24VDC P X
Safety enable for safe torque-off (hardwired) ST0 X
Registration input, greater than 30 m (98.4 ft) X X
Registration input, less than 30 m (98.4 ft) o X
Ethernet Eggg X X
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Table 11 - iTRAK Power Supply
Zone Method
Wire/Cable Connector
Very Dirty ‘ Dirty ‘ Clean Ferrite Sleeve | Shielded Cable
DC-/DC+ (DCbus) DC Bus-bar only, no wiring connector.
iTRAK DC-bus output A and B IDC X X
24V DC control input power (P \ \
iTRAK 24V DC control output power A and B ICP
iTRAK digital inputs 10D X
iTRAK ready output R X
PORT1
Ethernet PORT2 X X
Table 12 - Capacitor Module
Zone Method
Wire/Cable Connector
Very Dirty ‘ Dirty ‘ Clean Ferrite Sleeve | Shielded Cable
DC-/DC+ (DC bus) DC Bus-har only, no wiring connector.
DC-/DC+ (shielded extension) M8 Stud X
24V DC P X
Module status MS X
Table 13 - Extension Module
Zone Method
Wire/Cable Connector
Very Dirty ‘ Dirty ‘ Clean Ferrite Sleeve | Shielded Cable
DC-/DC+ (DCbus) DC Bus-bar only, no wiring connector.
DC-/DC+ (shielded extension) M8 Stud ‘ X ‘ |

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 no

AC Line Filters

ise.

Observe these guidelines when mounting your AC (EMC) line filter (refer to
the figure on page 43 for an example):

e Mount the AC line filter on the same panel as the Kinetix 5700 power
supply and as close to the power supply as possible.

e Good HF bonding to the panel is critical. For painted panels, refer to
the examples on page 41.

e Segregate input and output wiring as far apart as possible.
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External Passive Shunt Modules

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

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

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

Figure 18 - External Shunt Module Mounted On Top of the Drive System Enclosure

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

shunt module.
[ ]

|| |
[e]

[ o) ]
o° 150 mm (6.0in.)
Metal Conduit clearance (min) on all four
(where required by local code) ———®®r 3 . « 1 1 1t 1t ) sides of the shunt module.
Dirty Wireway + Enclosure _4 Shunt Power Wiring Methods: Clean Wireway
D Twisted pair in conduit (1st choice). C
Shielded twisted pair (2nd choice).
Twisted pair, two twists per foot (min) (3rd choice).
VD
24V D¢ S .
Power Supply Kinetix 5700 Servo Drive System
I = == N = = N E
Safety Cable e -~ . 2l J
D (hardwired safety only) N s e 1]
[] [
Gircuit © VD 0000 0000 Digital Inputs
Protection_ > and Ethernet Cables
I il
Very Dirty Filter/AC Input L ‘ 1 ﬁ C
Connections Segregated “om "
(notin wireway) Module Status
]
ACLine Fiter |11 3
(required for CE) ||ii* ;50 No sensitive
Pty equipment within
150 mm (6.01in.).
D Contactor Enable ) c
Motor Cables
Route motor cables Route registration and communication
in shielded cable. signals in shielded cables.
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Observe these guidelines when mounting your 2198-R004 external passive
shunt resistor:

e 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.

e 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.

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

Figure 19 - External Shunt Resistor Mounted Inside the Drive System Enclosure

o Enclosure _4 150mm (6.0in.) Clean Wireway
clearance (min) above the
Dirty Wireway shunt resistor.
i C
76 mm (3.0in.) Shunt Power Wiring Methods:
clearance (min) below, left, Twisted pair in conduit (1st choice).
andright of the shunt resistor. Shielded twisted pair (2nd choice).
Twisted pair, two twists per foot (min) (3rd choice).
Poﬁrv S'f.f,ply Kinetix 5700 Servo Drive System
== Ner——— o i = No sensitive
Safety Cable equipment within
(hardwired safety only) 150 mm (6.0in.).
D
Greuit © Digital Inputs and
Protection o ) Ethernet Cables
Very Dirty Filter/ACInput C
Connections Segregated
(not in wireway)
AC Line Filter Module Status
(required for CE)
D C
Motor Cables
Route motor cables Route registration and communication
in shielded cable. signals in shielded cables.
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Notes:
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Chapter 3

Mount the Kinetix 5700 Drive System

This chapter provides the system installation procedures for mounting your
Kinetix® 5700 drive system to the system panel.

Topic Page
Determine Mounting Order 50
Drill-hole Patterns 56
Mount Your Kinetix 5700 Drive Modules 61

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.

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.

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

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

c ATTENTION: Plan the installation of your system so that you can perform all
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Determine Mounting Order

50

Mount the DC-bus power supply, single-axis inverters, and dual-axis inverters
in the order (left to right) as shown in Figure 20. Mount inverter modules and
iTRAK power supplies according to power rating (highest to lowest) from left
to right starting with the highest power rating.

IMPORTANT  The DC-bus power supplies (1...3 modules) must be positioned on the far
left. Position your single-axis inverter modules to the right of the DC-bus
power supplies and the dual-axis inverter modules on the far right.

Table 14 - Kinetix 5700 Single-axis Inverter Modules

Attribute 2198-5086-ERS3 2198-5130-ERS3 2198-5160-ERS3
Continuous Power
Output, nom 29.7kW 44.9kW 60.1 kW

Table 15 - Kinetix 5700 Dual-axis Inverter Modules

Attribute 2198-D006-ERS3 | 2198-D012-ERS3 | 2198-D020-ERS3 | 2198-D032-ERS3 | 2198-D057-ERS3
Continuous Power
Output, nom 17kW 34kw 55Kk 8.9KkW 15.9 kW

Table 16 - iTRAK Power Supply

Attribute 2198T-W25K-ER
Continuous Power
Output, nom 41kW

Figure 20 - System Mounting Order Example (single DC-bus power supply)

Highest Power Utilization
2198-5086-ERS3
Single-axis Inverter

2198-P141 f

DC-bus Power Supply

o

2198-D012-ERS3
Dual-axis Inverter

l

Lowest Power Utilization
2198-D006-ERS3
Dual-axis Inverter

/

=L Shared-bus Connection System

(DC-bus and 24V D()

.....
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IMPORTANT  The maximum number of inverter modules depends on the maximum
system capacitance of the power supply and the total system capacitance of
all Kinetix 5700 system capacitance values. When there are two or three
DC-bus power supplies, they must be catalog number 2198-P208.

Refer to Appendix C on page 307 for more system sizing information.

Figure 21 - System Mounting Order Example (multiple DC-bus power supplies)

Highest Power Utilization Lowest Power Utilization
2198-S086-ERS3 2198-D012-ERS3 2198-D006-ERS3
Single-axis Inverter Dual-axis Inverter Dual-axis Inverter
‘ 2198-P208 DC-bus Power Supplies ‘\\\ l /
! LY - LR - STIEESLTIEST L | Shared-bus Connection System
0 . e = (DC-bus and 24V DC)
] L] ] ] 1|
[ OOOO | 0000 [a[n]s =] Dooo [s/nula] [a]a/s]n]
)] @ |
[e] o o
D 2
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This example includes:
«1Bus group
+ 1 Drive cluster

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

Mounting Capacitor Modules

Mount the 2198-CAPMOD-2240 capacitor module on the far right or far left
of any system cluster, depending on the input power configuration. More than
one capacitor module can be used in a cluster, if needed. Each additional
module adds to the total system capacitance and increased energy storage.

The 2198-CAPMOD-DCBUS-IO extension module is always mounted next
to a capacitor module and always on the outside of the system cluster (either
first or last). An extension module is needed if the external DC-bus current is
greater than 100 A, up to a maximum of 200 A.

IMPORTANT  (Capacitor modules always mount on the far right or far left of the system

cluster.

Extension modules always mount next to a capacitor module, in systems up

t0 200 A.

Table 17 - Capacitor Module Positioning

(at. No. Position | Description
Farright | When the DC-bus power supply is used for input power.
2198-CAPMOD-2240 When a regenerative bus supply (RPS unit) is used for input power.
Farleft When the capacitor module is used to extend the DC-bus voltage to a
second set of inverters, downstream from the first.

Figure 22 - Regenerative Power Supply Example (100 A, max)

Figure 23 - DC-bus Power Supply Example/Second System (100 A, max)

Regenerative Capacitor | Single-axis | Dual-axis
Power Supply Module Inverters | Inverters
DC Bus D I e [|
| N I

=3

<
3 m o [an) [an]

=3 1 o~

o [ vy v v wv
£ S |E|&5 |88
o = S| 8| 8|8
= S [3|3]3]S
IS K RN K| &
© ~ ~ |~ ~ |~

DC-Bus Single-axis | Dual-axis Capacitor
Power Supply | Inverters | Inverters Module
DCBus D I I | [I

| I

=)

<

N

a1lal|lal|l3a =
G|l8|85|s S

5 Sl s|slg| E
s |3|2ls]s] 2
R HESERES &
~ ~ |~ ]|~ ~

Capacitor
Module

Single-axis
Inverters

Dual-axis
Inverters

l_||l_|
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Figure 24 - DC-bus Power Supply Example/Multiple Capacitor Modules (200 A, max)

DC-Bus Single-axis | Dual-axis Capacitor Capacitor
Power Supply | Inverters Inverters Module Module
This example includes: | |

+ 1Busgroup DCBusD | e e e D
«1Drive cluster I I I |

2198-CAPMOD-2240
2198-CAPMOD-2240

2198-Sxxx-ERS3
2198-Sxxx-ERS3
2198-Dxxx-ERS3
2198-Dxxx-ERS3

2198-Pxxx

Figure 25 - Regenerative Power Supply Example Power (200 A, max)

Regenerative Extension Capacitor | Single-axis | Dual-axis

Power Supply Module Module Inverters | Inverters

This example includes: |
1Bus group H
1 Drive cluster

|||||||D
N N Ny

=4
[==]
[=]
@

8720MC-RPS190
2198-CAPMOD-DCBUS-10
2198-CAPMOD-2240
2198-Sxxx-ERS3
2198-Sxxx-ERS3
2198-Dxxx-ERS3
2198-Dxxx-ERS3

Figure 26 - Multiple DC-bus Power Supply Example/Second System (200 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
DCBus D T I I S O A B [I DCBus D T T T T T D

I L | N N N N Iy I [N N I N [ W
This example includes: 2 2
v v
1Bus group 2 2 = o
i NI 2 2 PN
« 2 Drive clusters alalala iy a2 a a a3 |33
o [~ o (== o <) =) =} o o = ]
o) ) o) o ol = = = = ol T !
S S S S| 5| 5|8 = Z S = S|5|E|8
e & & S13(181]2 > S S 2 S1213]2
K & & RN R|R & R R K R ||
~ ~ ~ = |~ = ~ ~ ~ ~ ~ ~ |~ ~ ~

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

Refer to Appendix C on page 307 for more system sizing information.

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

System

54

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 27 - Zero-stack Tab and Cutout Example

Zero-stack Tab

and Cutout Engaged
Kinetix 5700 Drive Modules O = A = J
(front view) H J’ Y Y (5
20
MOD® MOD@® |
NET © NET @

For Kinetix 5700 system sizing examples, refer to Appendix C on page 307.

bus Connection The shared-bus connection system is used to extend the DC-bus power and

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:

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

e 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 28 - DC-bus Connector Example

DC-bus Link, 85 mm

DC-bus Link, 100 mm \

Align the DC-bus link

lower pivots with the
(seated) e — — latches and push downward
= > until they latch.

Zero-stack Tab s ; | N
and Cutout Engaged . M| - iNI=——— = .« UpperPivot

Kinetix 5700 Drive System \f

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

DC Link Latched

Dual Axis Inverter, 55 mm

DC-bus Power Supply —|

Single Axis Inverter, 85 mm

Single Axis Inverter, 100 mm

(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 24V input power connection system is optional and comprised of three
components:

e 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.

e 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.

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

IMPORTANT  The maximum current rating for the 24V input power connection system is
52 A. If needed, you can insert another 2198-TCON-24VDCIN36 control
power input wiring connector at any point in the drive cluster.
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Figure 29 - 24V Connector Example

24V Input Wiring

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

Connector

Kinetix 5700 Drive System

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

The three components assemble from left to right across the drive system.

1. Attach wiring to 24V input wiring connector.

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

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

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

module so that the DC-bus connectors are spaced properly to accept the DC-
bus links.

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

Follow these guidelines when mounting your drive modules.

e The DC-bus power supply (or supplies) is/are always mounted in the far
left position.

e Inverter modules with the highest power rating are always mounted to
the left of any inverter module with a lower power rating.
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Drill-hole Pattern Calculations

Follow these steps to calculate the left-to-right hole pat

tern for any

Kinetix 5700 drive module configuration by using Figure 30.

1. The first hole location is zero.

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

3. The next hole location is 55 mm.

4. Repeat step 2 and step 3 for the remaining holes.

Figure 30 - Kinetix 5700 Mounting Hole Patterns

27.5(1.08) - #=— 45.0(1.77) See Mounting Hole Pattern Calculations Dimensions are in mm (in.)
(typical:ll)rﬁp,\ggy 223 ?_(I;Iv(\;le? 45.0 (1.77) See Mounting Hole Pattern Calculations
Mounting Hole
(all drive modules) 30.0 (1.18) See Mounting Hole Pattern Calculations
— 6.0 (0.24) Typical
00.0 (0.00) ‘ r
Upper Mounting Holes £ — L SN G
ppe Mouning E@@)S@ R R RCE RECAN
32.0(1.26) l Module Top
Module Top, reference !
55mm
Wide Module
Applies to only
C ] 2198-CAPMOD-DCBUS-IN
Extension Module
176 (6.93) A
Lower Mounting Hole — N
— L_ 06.0(0.24)
100 mm 100 mm 85mm 55mm Typical
Wide Module Wide Module Wide Module Wide Module
C Applies to 2198-Pxxx Power Supplies
2198-Dxxx-ERS3 Inverters, and
2198-CAPMOD-2240 Capacitor Module
345 (13.58)
Lower Mounting Hole —_°)
Applies to 2198-Pxxx Power Supplies,
C C 2198-5086-ERS3 and 2198-5130-ERS3 Inverters,
and 2198-Dxxx-ERS3 Inverters
420 (16.54) A 4
Lower Mounting Hole ] — R ——hoe— ek o
Applies to only 2198T-W25K-ER
465 (18.31) iTRAK Power Supply
Lower Mounting Hole — M ——Mh_°J

Applies to only 2198-5160-ERS3
Single-axis Inverter
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Drill-hole Patterns by Using the System Mounting Toolkit

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

Kinetix 5700 drive module.

Figure 31 - Mounting Bar

| “\m Drill-hole Guide Dimensions are in mm (in.)
FS

M4 thread-forming

Mounting B
fasteners, 1.7 Nem (15 Ib-in) - - ounting Bar
304,50 (0.18) 1 8 / .

10(0.39) 43.2(1.70) Ref
N + +] |

2x10(039) ‘HI_‘* 2190 (7.48) — o
400 (15.75)

Follow these steps to locate the drill-holes by using the system mounting
toolkit.

1. Draw a horizontal line on the panel where you would like to position the

upper module-width holes (refer to Figure 32).

2. Drill three 3.6 mm (0.14 in.) holes 506 mm (19.9 in.) below the line you
drew in step 1 for attaching the mounting bar to the panel.

3. Attach the mounting bar to the panel by using the two M4 fasteners.

4. Determine (left to right) the leftmost module position and draw a
vertical line where you would like the center of that leftmost module.

[ Horizontal Line Drawn on Panel

~— Center of Leftmost Module

55
85 85
100 100

5. Slide the drill-hole guide into the mounting bar and adjust left-to-right
until the 55 mm upper module-width hole is aligned with the vertical

line you drew in step 4.

6. Mark the upper and lower module-width holes appropriate for the drive-
width of the module being mounted.
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In this example, the leftmost module is 85 mm wide.

[ Horizontal Line Drawn on Panel

~=— Center of Leftmost Module

55
85 85
100 100

100 100
85 85

Right-side Alignment Slot

55
EXT MODULE

7. Draw aline along the left edge of the right-side alignment slot
appropriate for the drive-width of module being mounted.

8. Slide the drill-hole guide to the right until the line you drew in step 7 is
just visible in the left-side alignment slot appropriate for the drive-width

of next module being mounted.

[ Horizontal Line Drawn on the Panel

r Center of Leftmost Module

' d | g \ 4 L 4
. . 55
Drill-holes Marked in step 6 L’ 85 85
100 100
‘ 100 100
85 85
55 55
Left-side Alignment Slot
55
EXT MODULE

In this example, the next module is also 85 mm wide.
9. Repeat step 6 through step 8 for each module in your drive system.

TIP  When drive systems are wider than the mounting bar, you can remove the
screws and shift the mounting bar left or right, reusing two of the original
holes and drilling another (repeat as needed).

10. Remove the mounting bar from the panel when you are finished.

Rockwell Automation Publication 2198-UM002D-EN-P - November 2016



Chapter 3

Mount the Kinetix 5700 Drive System

60

Figure 32 - Kinetix 5700 System Mounting Toolkit

55
Right-side
Alignment Slot
55
Left-side
‘ Alignment Slot
506 mm
(19.91in.)

Left-side Alignment Slots

Reference Lines

Always draw your lines in the
slot on the side marked with
the reference lines.

Left-side alignment slot moved
right to align with line drawn in
the right-side alignment slot.

55

85

O
100
O

55
EXT MODULE

O\

55

¢} \
85 /

}

100/

O

— Upper Module-width Holes

Right-side Alignment Slots

T Extension Module Lower Hole

Module-width holes are
55, 85, and 100 mm

Lower Module-width Holes

>

Mounting Bar ‘
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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.

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 Establishing Noise Zones on page 43 for panel layout

recommendations.

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

2. Dirill holes in the panel for mounting your drive system.

Refer to Drill-hole Patterns beginning on page 56.

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 Bonding Modules on
page 40.

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

leftmost position.

(DCbus supply and dual-axis
inverter are shown)

\1 Kinetix 5700 Drive System
7 ‘

Top Screws
(bottom screws not shown)

Zero-stack Tab
and Cutout Engaged

5. Attach additional drive modules to the right 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 54.

6. Tighten all mounting fasteners.

Apply 4.0 Nem (35.4 Ibein) maximum torque to each fastener.
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Notes:
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Chapter 4

Connector Data and Feature Descriptions

This chapter illustrates connectors and indicators for the Kinetix” 5700 drive
system components, including the DC-bus power supply, single-axis inverter,
and dual-axis inverter modules. Also included in this chapter are connector
pinouts and descriptions for Kinetix 5700 system components.

Topic Page
Kinetix 5700 Connector Data 64
Understand Control Signal Specifications 74
Feedback Specifications 79
Safe Torque-off Safety Features 90
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Chapter4  Connector Data and Feature Descriptions

Kinetix 5700 Connector Data  Use these illustrations to identify the connectors and indicators for the
Kinetix 5700 drive modules.

Figure 33 - DC-bus Power Supply Features and Indicators

- o
A\ =
4 Ei Sy &) j‘* 4 SH
L= H‘ 13
@ = =
Kinetix5700
| 7
A 5;’:3:«,@2&'%;
0000 8 =
3 L I
= I | -— 16
—m L g H|E
— 10 = ]T:‘
T—m ' Eerst—a]
) 77 P
[ ]| ~a—11
o [ . s
) -— 1
Allen-Bradley y
T )
—— iy

DC-bus Power Supply, Top View DC-bus Power Supply, Bottom View

(2198-P031 module is shown) (2198-P031 module is shown)
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 DCbus (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 ACInput power (IPD) connector
5 Module status indicator n Contactor-enable (CED) connector 17 Cooling fan
6 Network status indicator 12 Ground terminal
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Figure 34 - Dual-axis Inverter Features and Indicators
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Dual-axis Inverter, Top View Dual-axis Inverter, Bottom View
(2198-D006-ERS3 module is shown) (2198-D006-ERS3 module is shown)

@ Dual-axis Inverter, Front View

(2198-D006-ERS3 module is shown)

-— )

11—
Item Description Item Description Item Description
1 Motor cable clamp with spacers 10 Ethernet (PORT2) RJ45 connector 19 DCbus (DC) connector
2 Ground terminal n 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
6 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 (I0D) connector - B 17 Link/Activity status indicators
9 Ethernet (PORT1) RJ45 connector 18 Safe torque-off (STO) connector
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Figure 35 - Single-axis Inverter Features and Indicators
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(2198-5086-ERS3 module is shown) (2198-5086-ERS3 module is shown)
Single-axis Inverter, Front View
(2198-5086-ERS3 module is shown)
3
©
) >l @ Item Description Item Description
1 Motor cable clamp 12 LCD display
Dﬂ p 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 DCbus (DC) connector
7 Ethernet (PORT1) RJ45 connector 18 24V control input power (CP) connector
8 Ethernet (PORT2) RJ45 connector 19 Motor power (MP) connector
T 9 Zero-stack mounting tab/cutout 20 Cooling fans
10 Module status indicator 21 Ground terminal
I @ I Q
T— n Network status indicator
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Figure 36 - iTRAK® Power Supply Features and Indicators

- L
6 —> |E%I._| 6 |

— M:E?:g P I g T 1 i =
Kinetix 5700
9 16
Ha—17
5
4 18
3 = e—19
e
Q
0
Allen-Bradley, e o
- 20
[lo (]
(@) (@)
- G iTRAK Power Supply
iTRAK Power Supply (bottom view)
(top view)
()] iTRAK Power Supply
(front view)
=]
2
iTRAK Power Supply
(left side view)
-— |
Iltem | Description Item | Description Iltem | Description
1 Power bus cable clamp 8 Network status indicator 15 24V control input power (CP) connector
2 Ground lug 9 LCD display 16 24V control output power (ICP) connector -A
3 Digital inputs (I0D) connector 10 Navigation push buttons 17 DCbus output (IDC) connector - A
4 Ethernet (PORT1) RJ45 connector 1 Link speed status indicators 18 24V control output power (ICP) connector - B
5 Ethernet (PORT2) RJ45 connector 12 Link/Activity status indicators 19 DCbus output (IDC) connector - B
6 Zero-stack mounting tab/cutout 13 iTRAK power-supply ready (IR) connector 20 Cooling fan
7 Module status indicator 14 DCbus input (DC) connector 21 Power supply internal fuse

IMPORTANT  See the iTRAK System User Manual, publication 2198T-UM001, for 10D, IR,
IDC, and ICP connector pinouts, and internal fuse information.
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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 245.

Input Power Connector Pinouts

The AC input power (IPD) and contactor-enable (CED) connector pinouts
apply to DC-bus power supply. The 24V input power (CP) connector pinout

applies to DC-bus power supply, single-axis inverter, dual-axis inverter, and

iTRAK power supply.
Table 18 - AC Input Power Connector
IPD Pin Description Signal
L Chassis ground L
L3 L3
L2 Three-phase input power L2
o ¥

Table 19 - 24V Input Power Connector

CP Pin Description Signal
1 24V power supply, customer supplied 24V+
2 24V common 24V—

Table 20 - Contactor Enable Connector

CED Pin Description Signal
EN+— Relay-driven contact used in the control string for CONTEN+
EN— a three-phase power contactor. CONTEN-
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DC Bus and Shunt Resistor Connector Pinouts

The DC-bus (DC) connector pinout applies to DC-bus power supply, single-
axis inverter, dual-axis inverter, and iTRAK power supply. The shunt resistor

(RC) pinout applies to the DC-bus power supply.

Table 21 - DC Bus Power Connector

DCPin Description Signal
D~
Bus bar DC bus connections
DC+
Table 22 - Shunt Resistor Connector
RCPin Description Signal
1 SH
Shunt connections
2 DC+

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 23 - DC-bus Supply Digital Input Pinouts

10D Pin | Description Signal
1 24V current sinking fast input #1 IN1

2 1/0 common for customer-supplied 24V supply om

3 24V current sinking fast input #2 IN2

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

Table 24 - DC-bus Supply Configurable Functions

Default Configuration Description
Unassigned

Digital input1= Enable Enable

Digitalinput2 = Unassigned | gy capacitor OK

Shunt thermal switch 0K

Figure 37 - Pin Orientation for 4-pin Digital Inputs (10D) Connector

Pin1 || D[ ]

pin4 || O[]

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

Table 25 - Inverter Digital Input Pinouts

10D Pin | Description Signal
1 24V current sinking fast input #1 IN1

2 1/0 common for customer-supplied 24V supply oM
3 24V current sinking fast input #2 IN2
4 1/0 common for customer-supplied 24V supply oM
5 Chassis ground SHLD
6 24V current sinking fast input #3 IN3

7 1/0 common for customer-supplied 24V supply oM
8 24V current sinking fast input #4 IN4
9 1/0 common for customer-supplied 24V supply oM
10 Chassis ground SHLD

Table 26 - Inverter Configurable Functions

Default Configuration Description

Unassigned

Enable

Home

Registration 1

Digital input1= Enable

Digital inputZ _ Home . Registration 2

Dt it —Regtation 2| CSeoverael
Negative overtravel
Regeneration 0K
Bus capacitor OK

Shunt thermal switch 0K

Figure 38 - Pin Orientation for 10-pin Digital Inputs (10D) Connector

A [E
neeH
neen
neen
51 o
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Ethernet Communication Connector Pinout

The Ethernet connector pinout applies to the DC-bus power supply, single-
axis inverter, dual-axis inverter, and iTRAK power supply.

Table 27 - Ethernet Connector Pinout

Pin Description Signal

1 Transmit-+ D+

2 Transmit— TD—

3 Receive+ RD+ 1 8
4 Reserved -

5 Reserved _ HHHHHHHH
6 Receive— RD—

7 Reserved -

8 Reserved _

Motor Power, Brake, and Feedback Connector Pinouts

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

Table 28 - Motor Power Connector

MP Pin Description Signal Color

U U Brown
V— Three-phase motor power ) Black
W w Blue

L Chassis ground L Green

A\

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

Figure 69 and Figure 70 beginning on page 110 for connector wiring

examples.

IMPORTANT  Drive-to-motor power cables must not exceed 90 m (295 ft), depending on

feedback type.

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

Table 29 - Motor Brake Connector

BCPin Description Signal

1 MBRK+
Motor brake connections

2 MBRK-
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Motor Feedback Connector Pinouts

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

Table 30 - DSL Feedback Connector

MF Pin Description Signal

1 D+
Bidirectional data and power for digital encoder interface »

2 —
(able shield and grounding plate (internal to 2198-KITCON-DSL connector kit)
termination point.

SHIELD SHIELD

(able 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.

System performance was tested at these cable length specifications. These

limitations also apply when meeting CE requirements.

Figure 39 - Pin Orientation for 2-pin DSL Feedback (MF) Connector

Pin1
Pin 2
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Universal Feedback Connector Pinouts

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

Table 31 - Stegmann Hiperface and TTL Sine/Cosine Universal Feedback Connector

UFB Pin Description Signal

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

5 Sine differential input— MTR_SIN-
A differential input— MTR_AM-

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

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

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

6 Encoder common MTR_ECOM

7 Encoder 9V power output MTR_EPWRV (!

8 Hall commutation S3 input MTR_S3

UFB Pin Description Signal

9 Clock output + MTR_CLK+

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

1 Motor thermostat (normally closed) @ MTR_TS

12 Hall commutation S1input MTR_S1

13 Hall commutation S2 input MTR_S2

14 Encoder 5V power output MTR_EPWRSV

15 Clock output — MTR_CLK-

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

Figure 40 - Pin Orientation for 15-pin Universal Feedback (UFB) Connector
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Understand Control Signal

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

ificati communication, power and relay specifications, encoder feedback
Specifications —
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, and four
per axis for the dual-axis inverters. 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.
IMPORTANT  Toimprove registration input EMC performance, refer to the System Design
for Control of Electrical Noise Reference Manual, publication GMC-RM001.
Table 32 - Understand Digital Input Functions

Functions Description @

Enable A 24V DCinput is applied to this terminal as a condition to enable each module.

Home An active state indicates to a homing sequence that the referencing sensor has been seen. Typically, a transition of this signal is 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 a negative transition) is used to latch

Registration 2 position values for use in registration moves.

Positive overtravel - o . . . .

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

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.

Regeneration OK (1) | When a bus group is supplied by an 8720MC-RPS unit, one inverter in the bus group must be configured in the Logix Designer application as Shared-DC
Non-CIP Motion™ Converter and assigned to Regenerative 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 configured in the Logix

Shunt thermal Designer application to monitor the status of the external shunt module thermal switch and assigned to Shunt thermal switch OK. This function does not

switch OK apply to the 2198-R004 shunt resistor. You can also use this input to monitor the status of an active shunt module in the system that is connected via the
capacitor module or an extension module.

Bus capacitor OK You can configure this input in the Logix Designer application and wire the module status (MS) relay output from the 2198-CAPMOD-2240 capacitor

module to indicate to the inverter that a major fault is present on the capacitor module.

(1) For more information on configuring a Shared-bus Non-CIP Motion Converter, refer to step 6 on page 157.
For more information on wiring the 8720MC-RPS unit, refer to Figure 127 on page 275.

(2)  The function is always inactive unless assigned to a digital input in the Logix Designer application.
For more information on configuring a Regeneration OK, Shunt thermal switch OK, or Bus capacitor OK, refer to step 11 on page 153.

74

Rockwell Automation Publication 2198-UM002D-EN-P - November 2016


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

Connector Data and Feature Descriptions ~ Chapter 4

Table 33 - Digital Input Specifications

Attribute Value

Type Optically isolated, active high, single-ended, current sinking (EN 61131-2 Type 1)
Input current (with 24V applied) 12 mA, typical

On-state input voltage 15...30V @ 15 mA, max
Off-state input voltage -1.0...5.0v

Pulse reject filtering (registration functions) 12.0 ps

Pulse reject filtering (home input function) debounce filter | 20 ms, nom

Propagation delay (registration functions) 0 (delay compensated)
Registration accuracy +3ps

Registration repeatability 700 ns

Windowed registration invalid-to-valid event delay 125 ps, min

Figure 41 - Digital Input Circuitry

| 10D-10r10D-3

24V DC

V|
/1

[~>o—>> NpuT

10D-2 Kinetix 5700 Drive

Ethernet Communication Specifications

The PORT1 and PORT?2 (RJ45) Ethernet connectors are provided for

communication with the Logix5000™ 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.

(yclic update period

1.0 ms, min

Embedded switch features

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

Auto MDI/MDIX crossover detection/

correction Yes

Port-to-port time synchronization

variation 100 ns, max

(abling CAT5e shielded, 100 m (328 ft) max
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Contactor Enable Relay

The contactor-enable circuitry includes a relay-driven contact within the
2198-Pxxx DC-bus power 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 DC-bus 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 269 for wiring examples.

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

c ATTENTION: Wiring the contactor-enable relay is required. To avoid personal
control string so that:

- three-phase power is removed and the DC-bus 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.

Figure 42 - Contactor-enable Relay Circuit

H—D CONTEN+
Normally
Open !
Relay ]
CONTEN-

Kinetix5700 |
Servo Drive |

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

Table 34 - Contactor-enable Relay Output Specifications

Attribute Value Min Max

On-state current Current flow when the relay is closed - 1A

On-state resistance | Contact resistance when the relay is closed - 1Q

Off-state voltage Voltage across the contacts when the relay is open | — 240V 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:

e Brake current-overload protection

e Brake over-voltage protection
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Two connections (BC-1 and BC-2) are required for the motor brake output
(refer to Figure 43). Connections are rated for 2.0 A @ +24V (dual-axis
inverters) and 5.0 A @ +24V (single-axis inverters).

Figure 43 - Motor Brake Circuit

INTPWR 24V PWR
——. 3 g |
Control i b |
Board | | N/ i Do aaB .
P DR ; : I ] MBRK+ (BC-1)

””””” Inductive |

- Energy
Kinetix 5700 Clamp |
Servo Drive |

MBRK— (BC-2)
24V COM

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 178). 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 282.

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-TDO0O0I.

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

Refer to Axis Properties>Actions>Stop Action in the Logix Designer
application.

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

5. Use the motion instruction Motion Servo Off (MSF) to engage the
brake and disable drive.
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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 35 - Control Power Current Specifications

. 24V Current Per Module | 24V Current, max (5)
Drive Module (DarltVt;l:\,Ilodule (non-brake motor) (with maximum brake current) /2\4" Inrush Current
o Aoc e
2198-P030
0.8
2198-P070
DC-bus Power Supplies N/A 4.0
2198-P141
1.9
2198-P208
2198-D006-ERS3
2198-D012-ERS3 149 550
Dual-axis Inverters 2198-D020-ERS3 4.0
2198-D032-ERS3 179 770
2198-D057-ERS3 230@ 830
2198-5086-ERS3
Single-axis Inverters 2198-5130-ERS3 46 96 40
2198-5160-ERS3
TRAK Power Supply (V| 2198T-W25K-ER 13 N/A 22
2198-CAPMOD-2240 0.5
Capacitor Modules N/A N/A
2198-CAPMOD-DCBUS-10 | N/A

(1) 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 the iTRAK System User Manual, publication 2198T-UM001.

s

&)

Values are base current per module.
Values assume two brake motors, each drawing the maximum rating of 3 A, are attached to each module.
Values assume the maximum rated brake current of 5 A.
Inrush current duration is less than 30 ms.
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Feedback Specifications

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

teedback (UFB) connector.

TIP  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:
e Motor feedback
e Auxiliary feedback-only axis

e Dual-loop control applications

Encoder Feedback Supported on the DSL Feedback Connector

The Kinetix 5700 drives support Kinetix VP motors with Stegmann Hiperface
digital-servo-link (DSL) encoders by using the 2-pin (MF) feedback

connector.

Other Allen-Bradley motors and actuators with Stegmann 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 36 - Universal Feedback General Specifications

Attribute Motor Feedback Auxiliary Feedback
- Stegmann Hiperface « Stegmann Hiperface
+ Generic TTL Incremental + Generic TTL Incremental
Feedback device support « Generic Sine/Cosine Incremental - Generic Sine/Cosine Incremental
« Heidenhain EnDat Sin/Cos " +  Heidenhain EnDat Sin/Cos
+Heidenhain EnDat Digital @ » Heidenhain EnDat Digital
Power supply voltage (MTR_EPWR5V) 5.27...5.50V
Power supply current (MTR_EPWR5V) 300 mA, max
Power supply voltage (MTR_EPWR9V) 8.30...9.90V
Power supply current (MTR_EPWR9V) 150 mA, max
Single-ended, under 500 €2 = no fault, Single-ended, under 500 2 = no fault,
Thermostat over 10 kQ2 = fault over 10 kQ2 = fault

(1) EnDat sine/cosine encoders support only RDD-Series direct-drive motors (Bulletin RDB).
(2) EnDat digital encoders support only third-party motors.
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Table 37 - Universal Feedback Signals by Device Type

UFB Pin Stegmann Generic TTL GenericSine/Cosine | Heidenhain Heidenhain
Hiperface Incremental Incremental EnDat Sine/Cosine | EnDat Digital

1 MTR_SIN+ MTR_AM+ MTR_SIN+ ENDAT_B+ -

2 MTR_SIN- MTR_AM-— MTR_SIN- ENDAT_B- -

3 MTR_C0S+ MTR_BM+ MTR_C0S+ ENDAT_A+ -

4 MTR_C0S- MTR_BM— MTR_C0S- 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_EPWRV (! - - MTR_EPWRoV (! MTR_EPWRoV (!

8 - MTR_S3 MTR_S3 - -

9 - - - MTR_CLK+ MTR_CLK+

10 MTR_DATA- MTR_IM— MTR_IM— MTR_DATA- MTR_DATA-

1 MTR_TS MTR_TS MTR_TS MTR_TS MTR_TS

12 - MTR_S1 MTR_S1 - -

13 - MTR_S2 MTR_S2 - -

14 MTR_EPWR5V (! MTR_EPWRSV MTR_EPWRSV MTR_EPWR5V (! MTR_EPWR5V (!

15 - - - MTR_CLK- MTR_CLK-

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

A\

ATTENTION: To avoid damage to components, determine which power
supply your encoder requires and connect to either the 5V or 9V supply, but

not both.

This is the motor thermostat interface schematic. Although the thermostat
signal is shown for all feedback types, some motors may not support this
feature because it is not part of the feedback device.

Figure 44 - Motor Thermostat Interface

MIR_TS [

[
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Stegmann Hiperface Feedback

Figure 45 - Stegmann Hiperface Interface, MTR_SIN and MTR_COS Signals

i |/ 220pF
i Kinetix 5700 AN
I Servo Drive 2kQ
I e MV
! VWY ) ———> to A/D Converter
| A—1 T
i 1kQ 2kQ $ 220 pF
MTR_SIN+ or | TkQ +2.5V +2.5V
MTR_COS+ O o AVAVAY, —|
! 17,0 % to AgB Counter
IR SN-or | 1kQ | |
MTR_C0s-  O—p NN _L — 6 pF
I T l
L. =
Figure 46 - Stegmann Hiperface Interface, MTR_DATA Signals
" Kinetix 5700
Servo Drive 14Q
MTR_DATA+ O3 NN\ |
210 >—> to AqB Counter
1kQ |
MTR_DATA- O3 ANNN— .

56 pF
—I_ 56 pF 1: '

l Shaded area indicates components that are part of the circuit, but support
- other feedback device types (not used for Stegmann Hiperface support).

+5V
% 1kQ
- to UART

100pF A~ 100 pF from UART
1kQ
e from UART
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Generic TTL Feedback

Table 38 - Generic TTL Incremental Specifications

Attribute Value
TTLincremental encoder support 5V, differential A quad B
Quadrature interpolation 4 counts / square wave period

Differential input voltage

(MTR_AM, MTR__BM, and MTR_IM) 5V DC, differential line driver (DLD) output compatible

DC current draw
(MTR_AM, MTR_BM, and MTR_IM) 30 mA, max

Input signal frequency

(MTR_AM, MTR_BM, and MTR_IM) 5.0 MHz, max
f&grasip&r:;ig?mm BM) 42 ns min, between any two edges
. o Commutation angle verification performed at the first Hall signal
Commutation verification transition and periodically verifies thereafter
m%n%ﬁtsMTR 52, and MTR_S3) Single-ended, TTL, open collector, or none

Figure 47 - Generic TTL Incremental, MTR_AM and MTR_BM Signals

Kinetix 5700 220 pF
Servo Drive _|
2kQ
o ANAA—o
1kQ

/\N\/ : ——> 1o A/D Converter
—AA s

e 2kQ /1;\ 220 pF

+2.5V +2.5V

Shaded area indicates components that are part of the circuit, but support other
feedback device types (not used for Generic TTL incremental support).

MTR_AM+ or 1kQ
MTR_BM+ [ S UVAVAY: |
121Q >—> to AqB Counter
MTR_AM- or 1kQ
MTR_BM- [O—F——¢

T~ 56pF
56 pF
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Figure 48 - Generic TTL Interface, MTR_IM Signals

Kinetix 5700
Servo Drive
1kQ
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device types (not used for Generic TTL incremental support).
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Figure 49 - Generic TTL Interface, MTR_S1, MTR_S2, or MTR_S3 Signals
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Generic Sine/Cosine Feedback

Table 39 - Generic Sine/Cosine Incremental Specifications

Attribute Value

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

(MTR_SIN and MTR_C05) 250 ktz, max

Differential input voltage
(MTR_SIN and MTR_COS) 06...1.2V,p-p

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

Refer to page 82 for the generic sine/cosine interface schematic. It is identical
to the Stegmann Hiperface (MTR_AM and MTR_BM) signal schematic.

Refer to page 83 for the Hall (MTR_S1, MTR_S2, and MTR_S3) signal

schematic.

Refer to Encoder Phasing Definitions on page 88 for encoder phasing
alignment diagrams.
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EnDat Sine/Cosine Feedback

Table 40 - 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_(0S)

250 kHz, max

Differential input voltage
(MTR_SIN and MTR_(0S)

0.6...1.2V,p-p

Incremental position verification

Position compare between incremental accumulator and serial

data performed every 50 ms or less.

Refer to page 81 for the EnDat sine/cosine interface schematic. It is identical to
the Stegmann Hiperface (MTR_SIN and MTR_COS) schematic.

Figure 50 - EnDat Sin/Cos and EnDat Digital Interface Schematic for Serial Communication

>

Shaded area indicates components that are part of the circuit, but support
other feedback device types (not used for EnDat support).

=<

[ “Kinetix 5700
'I Servo Drive
i
!
o . AN —
i 1
i 1
!
!
! L 2
i é 1 1
I I VRS
s 1 L L
ol
=
!
!
|

=<

Rockwell Automation Publication 2198-UM002D-EN-P - November 2016

85



Chapter 4

Connector Data and Feature Descriptions

EnDat Digital Feedback

Table 41 - EnDat Digital Interface Specifications

Attribute

Value

EnDat Digital data communication

4 Mbps, synchronous

Table 42 - Support Requirements for EnDat Encoders

Requirement EnDat Sine/Cosine EnDat Digital
ECI1319/EQI1331
ECIT118/EQIT130 Lca3
LIC4000
ECI119 ECN125
Supported models ECN113 ROQ437
ECN1313 /EQN1325 ECN1123/ EQNT135
ECN413 / EQN425
ROQ425 ECN1325/EQN1337
Position initialization Digital
Position tracking Uses sine/cosine signals Digital
Data frequency 100 kHz 4125 MHz
Sine/cosine frequency 0...250 kHz -

IMPORTANT  To properly support system EnDat feedback, the keying configuration on the
drive Module Properties tab 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. Contact your local

distributor or Rockwell Automation representative for support options.

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 163 to use these in your
application.
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Table 43 - Auxiliary Feedback Signals by Device Type

UFB Pin Stegmann Generic TTL Generic Sine/Cosine Heidenhain HeidenI!ain
Hiperface Incremental Incremental EnDat Sin/Cos EnDat Digital

1 AUX_SIN+ AUX_AM+ AUX_SIN+ ENDAT_B+ -

2 AUX_SIN- AUX_AM- AUX_SIN- ENDAT_B- -

3 AUX_COS+ AUX_BM+ AUX_COS+ ENDAT_A+ -

4 AUX_COS- AUX_BM- AUX_(C0S- 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_EPWR9V () - - AUX_EPWR9V () AUX_EPWR9V ("

9 - - - AUX_CLK+ AUX_CLK+

10 AUX_DATA- AUX_IM- AUX_IM- AUX_DATA- AUX_DATA-

14 AUX_EPWRsY (" AUX_EPWR5V AUX_EPWR5V AUX_EPWRsV () 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.

supply your encoder requires and connect to either the 5V or 9V supply, but

c ATTENTION: To avoid damage to components, determine which power

not both.

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

programming.

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 79.

Allen-Bradley Bulletin 842HR, 844D, 847H, and 847 T encoders are the

preferred encoders for auxiliary feedback connections.

Table 44 - Allen-Bradley Auxiliary Feedback Encoders

(at. No.

Description

842HR-MJDZ115FWYD (multi-turn)
842HR-SIDZ115FWYD (single-turn)

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

844D-B5CCTFW

844D-B5CC1CS

HS35, hollow-shaft incremental encoders, rear (through-shaft),
5/8inch, tether, 3/8in. boltona 2.5...4.0 in. diameter, 10-pin

844D-B5CC1DR

connector, 5V DCin, 5V DCDLD out

847H-DN1A-RH01024

Size 25, incremental encoder, standard square flange , 3/8 inch

847H-DN1A-RH02048

diameter shaft with flat, 4.5...5.5V line driver, TTL (B-Leads-A,

847H-DN1A-RH05000

(W, Z gated with BN), MS connector, 10-pin

847T-DN1A-RH01024

Size 20, incremental encoder, standard square flange , 3/8 inch

847T-DN1A-RH02048

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

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

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

Figure 51 - TTL Encoder Phasing
360°

1 |_|

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

Figure 52 - Sine/Cosine Encoder Phasing

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

IMPORTANT  When using a 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, Stegmann
Hiperface) the drive synthesizes a marker signal because these devices
don't have a marker signal required for the home-to-marker sequence
(and the marker hookup test) to complete.
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The drive UFB feedback connector uses Hall signals to initialize the
commutation angle for permanent magnet motor commutation.

Figure 53 - Hall Encoder Phasing
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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.

Table 45 - Absolute Position Retention Limits

Cat. No. Retention Limits

Encoder Type D g t Motor/Actuator Cat. No.
esignator Turns (rotary) | mm (in.) linear

-p VPL-Bxxxxx-P, VPF-Bxxxxx-P, VPS-Bxxxxx-P 4096 (+£2048) N/A
Stegmann Hiperface (DSL) -W VPL-Bxxoxx-W, VPF-Bxxxxx-W 4096 (+£2048) N/A

-Q VPL-Bxxxxx-Q, VPF-Bxxxxx-Q, VPC-Bxxxxx-Q 512 (+256) N/A

MPL-Bxxxxx-M, MPM-Bxxxxx-M, MPE-Bxxxxx-M, MPS-Bxxxxx-M,

M MPAR-B31000x-M, MPAI-Brexce 2048(x104) | N/A
Stegmann Hiperface MPL-Brooor-V

-V MPAS-Bxxxx1-V05, MPAS-Bxxxx2-V20, 4096 (+2048) N/A

MPAR-B1xxxx-V, MPAR-B2xxxx-V, MPAI-BxxxxxV

Stegmann Hiperface (magnetic scale) -xDx LDAT-Sxxxxxx-xDx N/A 960 (37.8)

-7 RDB-Bxxxxxx-7 1024 (+512) N/A
Heidenhain EnDat

Y VPC-Bxxoxx-Y 128 (+64) N/A

Figure 54 - Absolute Position Limits (measured in turns)
» 4096 Turns o
» 2048 Turns
o 1024 Turns o
» 512 Turns =
A 128 Turns o
| | |
T T I T
-2048 -1024 -512 -256 -128 -64 0 +64 +128 +256 +512 +1024 +2048
Position at Power Down
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Safe Torque-off Safety
Features

Kinetix 5700 drives have the capability to safely turn off the inverter power
transistors in response to a monitored digital input, in accordance with
Category 0 Stop 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.

Refer to Hardwired Safe Torque-off on page 242 for the STO connector
pinoug, installation, and wiring information.

Integrated STO Mode

In integrated STO mode, the GuardLogix® 5570 or

Compact GuardLogix 5370 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 251 for integrated safety drive
specifications, configuring motion and safety connections, direct motion
commands, and the STO bypass feature.
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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 92
Determine the Input Power Configuration 93
Remove the Grounding Screws/Jumper in Select Power Configurations 9%
Grounding the Drive System 97
Wiring Requirements 100
Wiring Guidelines 103
Wiring the Power Connectors 103
Wiring the Digital Input Connectors 107
Wiring Single Cables 109
Wiring Power/Brake and Feedback Cables 15
Capacitor Module Connections 129
External Passive-shunt Connections 131
External Active-shunt Connections 132
Ethernet Cable Connections 134
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Basic w"mg Requirements This section contains basic wiring information for the Kinetix 5700 DC-bus

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.

c 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 Bulletin 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 40 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-RMO001, for more
information.
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Determine the |nput Power  Before wiring input power to your DC-bus power supply, you must determine
. : the type of input power within your facility. The drive modules are designed to
Conflguratlon he type of input p hin your facility. The d dul designed

operate in both grounded and ungrounded environments.

input power configurations are permitted for the drive modules, but you
must remove the ground screws/jumper. In addition, remove the ground
screws/jumper when an active converter supplies the DC-bus voltage.
Refer to Remove the Grounding Screws/Jumper in Select Power
Configurations on page 96 for more information.

c ATTENTION: Ungrounded, corner-grounded, and impedance-grounded

ATTENTION: The DC-bus power supply that supplies DC-bus voltage to the
iTRAK power supply must have a grounded-wye power configuration.

Grounded Power Configurations

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

preferred.

Figure 55 - Grounded Power Configuration (WYE Secondary)

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

Transformer (WYE) Secondary

I Transformer T Three-phase
ACLine Filter

Three-phase
Input VAC

Circuit M1
Protection  Contactor

Phase Ground

Connect to drive module

Bonded Cabinet 4 ground stud.

Ground

Ground Grid or /|
Power Distribution Ground \=—

The DC-bus power supply, Bulletin 2198 inverters, and iTRAK power supply
have a factory-installed grounding screw or jumper for grounded power
distribution.

IMPORTANT  If you determine that you have grounded power distribution in your facility,
you do not need to remove the grounding screw/jumper.
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Figure 56 - Impedance-grounded Power Configuration (WYE Secondary)

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

Transformer (WYE) Secondary

| B |
I Transformer I T I Three-phase
L | O AC Line Filter
e | T 11
Three-phase ! U (] - {1
. Circuit M1
|nPUt VAC | Protection  Contactor
.................. —
Phase Ground .
Bonded Cabinet | ¢ (onnegt to(;inve module
Ground groun stud.

Ground Grid or
Power Distribution Ground @

Figure 57 - Corner-grounded Power Configuration (Delta Secondary)
2198-Pxxx

DC-bus Power Supply
(bottom view)

Transformer (Delta) Secondary

)

T { Three-phase
T | | ACLine Filter
Circuit M1

Protection  Contactor

Bonded Cabinet

Ground Connect to drive module

ground stud.

Ground Grid or
Power Distribution Ground

IMPORTANT  Even though impedance-grounded and corner-grounded power
configurations have a ground connection, treat them as ungrounded when

installing Kinetix 5700 drive systems.

Refer to Power Wiring Fxamples beginning on page 269 for input power

interconnect diagrams.

Rockwell Automation Publication 2198-UM002D-EN-P - November 2016



Connect the Kinetix 5700 Drive System  Chapter 5

Ungrounded Power Configurations

The ungrounded power configuration (Figure 58), corner-grounded
(Figure 57), and impedance-grounded (Figure 56) 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 grounding screws or jumper in each of your DC-bus power supplies and
Bulletin 2198 inverters.

Refer to Remove the Grounding Screws/Jumper in Select Power
Configurations on page 96 for more information.

Figure 58 - Ungrounded Power Configuration

2198-Pxxx 1©
DC-bus Power Supply
(bottom view)
| T T T T T -
| Transformer 13 '
i ) : T —— Three-phase
Three—phase | T ACLine Filter
Input VAC | L T ——
| Circuit M1
T | Protection  Contactor
Chassis Ground .
) Connect to drive module
Bonded cGarELn:; L ground stud.
Ground Grid or /|
Power Distribution Ground \—

a power distribution ground. This can result in an unknown potential to earth

c ATTENTION: Ungrounded systems do not reference each phase potential to
ground.

Refer to Power Wiring Examples beginning on page 269 for input power

interconnect diagrams.
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Remove the Grounding
Screws/Jumper in Select
Power Configurations

DC-bus Power Supply
Dual-axis Inverter, or iTRAK Power Supply (side view)
(DC-bus power supply is shown)

Remove the grounding screws/jumper when using the following power
configurations:

e Ungrounded
¢ Corner grounded
e Impedance grounded

e Bulletin 8720MC regenerative power supply or any active converter,
regardless of power configuration.

We recommend that you remove the grounding screws/jumper when the drive
module is removed from the panel and placed on its side on a solid work
surface.

IMPORTANT  Ifyou have grounded-wye power distribution, you do not need to remove

the grounding screws. Go to Grounding the Drive System on page 97.

ATTENTION: Because the unit no longer maintains line-to-neutral voltage
protection, the risk of equipment damage exists when you remove the
grounding screws/jumper.

A\

To access the grounding 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 59 - Remove the Grounding Screw

Grounding Screw
L Access Door

Grounding Screw

Grounding screw installed
for grounded power configuration

(screw installed is default setting).
Remove screw for ungrounded, corner-grounded,
H and impedance-grounded power.

ATTENTION: To avoid personal injury, the grounding screw/jumper access
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 grounding screw/
jumper. This applies to the DC-bus power supply, dual-axis inverters, and
single-axis inverters.
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Single-axis inverters have a grounding jumper access door on the back of the
unit. Inside are two screws and a jumper to remove.

Figure 60 - Remove the Single-axis Inverter Grounding Jumper

& 0
q % Grounding Screws (2)

Single-axis Inverter % Jumper
(rearview) |
i TIP
K Loosen the captive screws
and remove jumper with
needle-nose pliers.

Grounding screws and jumper installed
for grounded power configuration
(screws and jumper installed is default setting).
Remove screws and jumper for ungrounded, corner-
grounded, and impedance-grounded power.

Grounding Jumper
Access Door

=l
K]

configuration must be accurately determined. Leave the grounding screw/
jumper installed for grounded power configurations (default). Remove the
screw/jumper for ungrounded, corner-grounded, and impedance-grounded
power, or when an active converter supplies the DC-bus voltage.

c ATTENTION: Risk of equipment damage exists. The module ground

Table 46 - Grounding Screw/Jumper Configurations

Ground Configuration Example Diagram Grounding Screw/Jumper Configuration | Benefits of Correct Configuration

- ULand EMC compliance

+ Reduced electrical noise

Grounded (wye) Figure 55 on page 93 Installed (default setting) « Most stable operation

+ Reduced voltage stress on components
and motor bearings

+ ACfed ungrounded Figure 58 on page 95
« Corner grounded Figure 57 on page 94 +Helps avoid severe equipment damage
« Impedance grounded Figure 56 on page 94 Removed when ground faults occurs

+ Reduced leakage current

DC-bus from active converter | Figure 127 on page 275

Grounding the Drive System 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.

conventions, and definitions. Follow all applicable local codes and
regulations to safely ground your system.
For CE grounding requirements, refer to Agency Compliance on page 31.

c ATTENTION: The National Electrical Code contains grounding requirements,
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Ground the System Subpanel

Ground Kinetix 5700 power supplies, inverters, and capacitor modules to a
bonded cabinet ground bus with a braided ground strap. Keep the braided

ground strap as short as possible for optimum bonding.

Figure 61 - Connect the Ground Terminal

DC-bus Power Supply
(typical example)

Kinetix 5700 Drive System
(typical system)

0000

o

XXX KX XX KX XXX A
XXX KK KX XXX KKK

XXX XX A

SRR

Braided Ground Straps
12mm (0.5in.) by 0.8 mm (0.03 in.). =
Keep straps as short as possible.

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-RMO001, for more information.
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Ground Multiple Subpanels

In this figure, the chassis ground is extended to multiple subpanels.

Figure 62 - Subpanels Connected to a Single Ground Point

Follow NECand applicable
local codes.

> Bonded Ground Bus _|

00000 \ TT— [0 o

J —

Ground Grid or Power
Distribution Ground

High-frequency (HF) bonding is not illustrated. For HF bonding information,
refer to Bonding Multiple Subpanels on page 42.
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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 Fxamples on page 269 for interconnect diagrams.

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

Table 47 - DC-bus Power Supply Wiring Requirements

DC-bus Power Supply Description Connects to Terminals Wire Size Strip Length Torque Value
Cat. No. Pin signal mm 2 (AWG) mm (in.) Nem (Ibein)
2198-P031 0 L 6...10 05...0.8
L = 10.0(0.39)
2198-P070 Mains input 5 5 (10...8) (44...7.1)
2198-P141 power L2 L2 10...35 25...45
2198-P208 11 1 8...2) 200(0.79) (22...40)
Eﬁb";g% P-1 2UV+ 05...25 70028) 022...025
(ommectorplug) | P2 V- (20...14) (19...22)
DC Bus power Bus bar BE:. /A /A () N/AD
EN- CONTEN- 0.14...25 04...05
2198-Prxx Contactorenable | py CONT EN+ 26...12) 70(028) (3.5, 44)
. RC1 SH 15...6 05...0.6
Shuntresistor | pe DC+ (16...10) 120(047) (45...53
0D-1 IN1
Digialinputs | 0> o ?2164 :i16)5 10.0(039) NA@
10D-4 M

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

Table 48 - iTRAK Power Supply Wiring Requirements

i(TI:An Power Supply Description Connects to Terminals Wirf Size Strip.Length Torque yalue
at. No. Pin Signal mm? (AWG) mm (in.) Nem (Ib-in)

DC-bus input DC- 0 (1) (1

power Bus bar DCt N/A N/A N/A

15...42 05...06

2198T-W25K-ER SEPIL e | s (16...12) 100(039) (44...53)

24V power

(connector plug) (-2 24 (61((;; 10.0(039) ?671. . .07.80()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.

TIP  ForiTRAK power supply wiring requirements not shown here, see the iTRAK
System User Manual, publication 2198T-UM001.
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Table 49 - Single-axis Inverter Wiring Requirements
in ale-ayi Connects to Terminals ire Si i
?':g:qe axis Inverter Description ere2 Size Strlp'Length Torque Yalue
at. No. Pin Signal mm * (AWG) mm (in.) Nem (Ib-in)
Motor power cable
depends on motor/
2198-5086-ERS3 U U drive combination.
2198-5130-ERS3 v v 25...45
Motor power W W 6.5 200(079) )
O O (10...4) "
i i 10..350
2198-5160-ERS3 6.
gib"; " CP-1 W0+ 05...25
(P-2 24V- (20...14)
(connector plug) 0.22...0.25
P 70028 (19..22)
BC-1 MBRK+ Q
Brake power B2 MBRK- N/A
DC Bus power Bus bar DC- N/A G N/A B N/A G
DC+
ST0-1 ST0-9 | SB+/NC
ST0-2 ST0-10 | S1A
ST0-3 STO-11 | SCA
ST0-4 | STO-12 | S2A 0.14...15 @
2198-S-ERS3 Safety $T0-5 s10-13 | SB- 26...16) 10.0(0.39) N/A
ST0-6 STO-14 | NC
ST0-7 ST0-15 | NC
ST0-8 ST0-16 | NC
10D-1 IN1
10D-2 oM
10D-3 IN2
10D-4 oM
- 10D-5 SHLD 0.14...15 @
Digital inputs 100-6 N3 (26...16) 10.0(0.39) N/A
10D-7 (][]
10D-8 IN4
10D-9 (][]
10D-10 SHLD

(1) Building your own cables or using third-party cables for Kinetix VP (Bulletin VPL, VPF, VPS, and VPC-Bxxxxx-Q) motors is not an option. Use 2090-CSxM1DE single motor cables. Refer
to the Kinetix Motion Accessories Specifications Technical Data, publication KNX-TD004, for cable specifications.

) Motor brake wires are included in the Bulletin 2090 motor cable.
) 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.
) This connector uses spring tension to hold wires in place.
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Table 50 - Dual-axis Inverter Wiring Requirements

Dual-axis Inverter . Connects to Terminals Wire Size Strip Length Torque Value
(at. No Description |-~ - 2 (pwe) (in) Nem (lb-in)
. No. Pin Signal mm mm (in. m (Ibein
Motor power cable
2198-D006-ERS3 depends on motor/
2198-D012-ERS3 U U drive combination. 10.0(0.39) 0.5...0.6
2198-D020-ERS3 Motor power v v o A (44...53)
2198-D032-ERS3 (axis Aand B) W w 0.75...25
n N (18....14)
) i 25...60) 05...08
2198-D057-ERS3 (14.10) 10.0(0.39) (44...7.1)
P CP-1 240+ 05...25
(connector oug) | P2 24V- (20...14) 022,025
7000.28) (19...22)
Brake power BC-1 MBRK+ N/A @
(axis Aand B) BC-2 MBRK-
DCBus power | Bus bar gg; /A ) N/A ) N/A )
ST0-1 | STO-9 | SB+/NC
ST0-2 | ST0-10 | S1A
ST0-3 [ STO-11 | SCA
ST0-4 [ STO-12 | S2A 0.14..15 @
2198 Do ERS3 Safety 05 | ST0-13 | SB- (26...16) 100(039) N/A
ST0-6 ST0-14 | S1B
ST0-7 ST0-15 | SCB
ST0-8 ST0-16 | S2B
10D-1 IN1
10D-2 oM
10D-3 IN2
10D-4 oM
. 10D-5 SHLD 0.14...15 @
Digital inputs 100-6 N3 (26...16) 10.0(0.39) N/A
10D-7 (Q]]
10D-8 IN4
10D-9 (Q]]
10D-10 SHLD

(1) Building your own cables or using third-party cables for Kinetix VP (Bulletin VPL, VPF, VPS, and VPC-Bxxxxx-Q) motors is not an option. Use 2090-CSxM1DE single motor cables. Refer to
the Kinetix Motion Accessories Specifications Technical Data, publication KNX-TD004, for cable specifications.

Motor brake wires are included in the Bulletin 2090 motor cable.

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.

This connector uses spring tension to hold wires in place.

A\

ETE

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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Wiring Guidelines Use these guidelines as a reference when wiring the power connectors on your
Kinetix 5700 drive modules.

IMPORTANT  For connector locations of the Kinetix 5700 drive modules, refer to
Kinetix 5700 Connector Data on page 64.

When removing insulation from wires and tightening screws to secure the
wires, refer to the table on page 100 for strip lengths and torque values.

IMPORTANT  Toimprove system performance, run wires and cables in the wireways as
established in Establishing Noise Zones on page 43.

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.
3. Insert wires into connector plugs.

Refer to the connector pinout tables in Chapter 4 or the interconnect
diagrams in Appendix A.

4. 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.

Wiring the Power Connectors This section provides examples and guidelines to assist you in making

connections to thC input power connectors.

Refer to Power Wiring Examples on page 269 for an interconnect diagram.

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.
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Figure 63 - CP Connector Wiring - Connector Plug

Kinetix 5700 Drive Module, Top View
(DC-bus power supply is shown)

24V (CP) Connector Plug

Table 51 - CP Connector Plug Wiring Specifications

Drive Module . . ‘Illvgco?mended Strip Length Torque Value
at. No. (P Pin Signal ire size mm (in) Nern (Ibein)
mm* (AWG) ’
2198-Pxxx-ERS3 CP-1 2UV+
2198-Dixx-ERS3 05...25 70(028) 0.22...0.25
2198-Sio-ERS3 P2 2V (20...14) 010 (19...2.2)
2198-CAPMOD-2240
15...40 05...0.6
CP-1 WUV+ (6. 1) 10.0 (0.39) @i 53
2198T-W25K-ER
60 100039 07...08@
(P-2 2V- (10) 0(039) 6.1..7.0)

(1) Use sufficient wire size to support the complete control power load, including the Kinetix 5700 drive modules and pass-through current for the attached motor modules.
(2) 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.

Figure 64 - CP Connector Wiring - Shared Bus

Kinetix 5700 Drive System
J Top View

24V DC Input
Wiring Connector

U

Wiring Connector for Kinetix 5700 drive modules: %
catalog number 2198-TCON-24VDCIN36 %
Wiring Connector for iTRAK power supplies: %
N

catalog number 2198T-W25K-P-IN

Table 52 - CP Shared-bus Wiring Specifications

Drive Modul Input Current, max Recommended Strip Length Torque Value

rive Vodule CPPin | Signal ’ Wire Size . )
(at. No. Arms mm? (AWG) mm (in.) Nem (Ib-in)
2198-Pxxx-ERS3 CP-1 24V+
2198-Dxxx-ERS3 17..18
2198-Sxxx-ERS3 52 10(6) 11.0(0.43) (1‘5‘6‘ '159)
2198-CAPMOD-2240 | CP-2 24V- 0...15.
2198T-W25k-£R

(1) The iTRAK Power Supply, catalog number 2198T-W25K-ER, uses a different input wiring connector, with the same wiring specifications.
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Input Power (IPD) Connector Plug

Wire the Input Power Connector

The input power (IPD) connector applies to only the DC-bus power supply
and requires 324...528V AC (three-phase) for mains input power.

wiring the IPD connector plug. Insert the plug into the module connector

c ATTENTION: Make sure the input power connections are correct when

and tighten screws to 0.8 N-m (7.1 Ib«in). Incorrect wiring/polarity or loose
wiring can cause explosion or damage to equipment.

Figure 65 - IPD Connector Wiring - Connector Plug

Connector Screws (2)
0.8 Nem (7.7 Ibein)

.

_;r

LT €1
@HHEH

N N B O

Table 53 - Input Power (IPD) Connector Plug Specifications

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

Recommended .
DC-bus Power Supply Pin signal Wire Size Strlp.Length Torque value
Cat. No. mmz (AWG) mm (in.) Nem (Ib«in)
2198-P031 L €L 6...10
2198-P141 B B 035 08(7.1)
2198-P208 1 L1 8.2 20.0 (0.79)
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Wire the Contactor Enable Connector

The contactor-enable (CED) connector applies to only the DC-bus power
supply.

injury or damage to the Kinetix 5700 drive system, wire the contactor-

c ATTENTION: Wiring the contactor-enable relay is required. To avoid personal
enable relay into your control string so that:

« three-phase power is removed and the DC-bus 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.

Figure 66 - CED Connector Wiring - Connector Plug

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

Contactor-enable (CED) Connector Plug

Table 54 - Contactor-enable (CED) Connector Plug Specifications

DC-bus Power Supply Pin signal Gﬁ::';irz';e"ded Strip Length | Torque Value
Cat. No. mm? (AWG) mm (in.) Nem (Ibein)
2198-P031

2198-P070 EN- CONTEN- 0.14...25 70(028) 04...05
2198-P141 EN+ CONT EN+ (26...12) o (3.5...44)
2198-P208
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Wiring the Dlglta| |nput This section provides guidelines to assist you in making digital input
Connectors connections.
The right side of the safety and digital-input connector plugs require an off-

center push when inserting them into their respective connectors. This applies
to 2198-Sxxx-ERS3 single-axis and 2198-Dxxx-ERS3 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 67 - Safety and Digital Input Connector Plugs

Off-center Push ) .
Push the Right-hand Side
\

Kinetix 5700 Inverter Locking Features
Safety or Digital Inputs Connector Plug
(safety connector plug is shown)

|| ]
Safety Plug — % — T]Dm
g MOD-(5)
NET—@J Digital Inputs Plug
1 **27'7'7 |

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 233.
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Wire the Digital Inputs Connector

The digital inputs (IOD) connector applies to the DC-bus power supply,
single-axis inverter, and dual-axis inverters and use spring tension to hold wires
in place.

Figure 68 - 10D Connector Wiring

= [ 2198-Pxowx [ U 2198-S0x-ERS3
100 DC-bus Power Supply uoog Single-axis Inverters or
(front view) 2198-Dxxx-ERS3
B Dual-axis Inverters
(front views)
1o
)
)
4O
Digital Inputs
(10D) Connector Plug 2
: £ Digital Inputs
o oooo (10D) Connector Plug

Table 55 - Digital Inputs (10D) Connector Specifications

. Recommended .
cDa"tveN rodme 10D Pin Signal Wire Size Struz'Le)ngth :lorq::; Ya)lue
. No. mm? (AWG) mm (in. +m (Ibein
10D-1 IN1
! 10D-2 oM 0.14...15 )
2198-Pxxx 100-3 N2 (26...16) 10.0(0.39) N/A
|0D-4 SHLD
10D-1 IN1
|0D-2 oM
10D-3 IN2
|0D-4 oM
2198-DuarERS3 | 1 g SHLD 0.14...15 0
and 10D-6 N3 26...16) 10.0(0.39) N/A
2198-Sxxx-ERS3 10D-7 oM
|0D-8 IN4
10D-9 oM
10D-10 SHLD

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

Kinetix 5700 inverters and most Kinetix VP motor 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 (Bulletin VPL, VPF,
VPS, and VPC-Bxxxxx-Q) motors, you cannot build your own cables or use
third-party cables.

Refer to the Kinetix Motion Accessories Specifications Technical Data,
publication KNX-TD004, for cable specifications.

Table 56 - Single Cable Catalog Numbers

Motor Feedback Kit Motor Cable Cat. No. Motor Cable Cat. No. .
(at. No. (at. No. (with brake wires) (without brake wires) Feedback Connections
2090-CSBM1DE-xxAAxx (standard) cables 2198-KITCON-DSL kit is pre-wired
\\;EFEXXXX 2090-CSBM1DE-xxAFxx (continuous-flex) cables 2090-COWMIDE-xxAAxx standard) cables | 3 o ck conductors
-Bxoxx
VPS-Bxxxx 2198-KITCON-DSL Flying-lead feedback conductors.

VPC-Bxwoxxx-Q

2090-CSBM1DG-xxAAxx (standard) cables

2090-CSWM1DG-xxAAxx (standard) cables | 2198-KITCON-DSL connector kit is

2090-CSBM1DG-xxAFxx (continuous-flex) cables purchased separately

Table 57 - Kinetix VP Rotary Motor Compatibility

Drive Module Cat. No." | Bulletin VPL Bulletin VPF Bulletin VPS | VPC-Bxxxxx-Q Motors @
2198-Dxxx-ERS3 X X X

2198-5086-ERS3 X
2198-5130-ERS3

(1) For motor compatibility with 2198-S160-ERS3 drives, see Wiring Power/Brake and Feedback Cables on page 115.
(2) Due to the motor power conductor size, VPC-B3004A-Q and VPC-B3004D-Q motors do not support single cable technology. See

Wiring Power/Brake and Feedback Cables on page 115.

Maximum Cable Lengths

Combined motor power cable length for all axes on the same DC bus must not
exceed 400 m (1312 ft). The maximum drive-to-motor cable length for
Kinetix 5700 drives and motor/actuator combinations with 2090-CSxM1Dx
cables is 90 m (295 ft).

Motor Power and Brake Connections

Motor power connections are made at the MP connector on the bottom of the
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-Sxxx-ERS3 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.
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Figure 69 - MP and BC Connector Wiring (dual-axis inverters)

2198-Dxxx-ERS3
Dual-axis Inverters

Motor Brake

/ (BC) Connector Plugs \

W-A V-A UA <+ W-B V-B U-B MBRKB

= HEEOHEEER

g = = o I = = =
LIJLJLJLg LJLJLJLd

Motor Power

T

Shield Clamp

(MP) Connector Plugs

WARNING: 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 an explosion or
damage to equipment.

Table 58 - Motor Power (MP) Connector Specifications (dual-axis inverters)

) Recommended .
[C)auta I;;ms Inverter | p; Signal/Wire Color | Wire Size Stru:.Le)ngth Lorq:; Ya)lue
- N0 mm? (AWG) mm (in. «m (Ib+in
Motor power cable
2198-D006-ERS3 depends on motor/
2198-D012-ERS3 U U Brown drive combination. 10.0(039) 0.5...0.6
2198-D020-ERS3 v Vv Black i (44...53)
2198-D032-ERS3 W W Blue 075...250
L | Green/Yellow | (18...14)
] ) 25...60 05...08
2198-D057-ERS3 (14.10) 10.0(0.39) (44..71)

(1) Building your own cables or using third-party cables 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 59 - Motor Brake (BC) Connector Specifications

Drive Module . Signal/ Re.com‘mended Strip Length Torque Value
Gat. No Pin WireColor | NireSize i Nern (I

. No. (AWG) mm (in.) m (Ib«in)
2198-Dxxx-ERS3 | BC-1 MBRK+/Black
2198-5086-ERS3 N/ () 70(0.28) ?1292 . 2022)5
2198-5130-ERS3 | BC-2 MBRK-/White TS

(1) Motor brake wires are part of the 2090-CSBM1DE/DG motor cable.
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Figure 70 - MP and BC Connector Wiring (single-axis inverters)

SISISISISISISiviSit
o o
o

o
0

; o g

Motor Power
Connector

Motor Cable Bracket

Motor Cable

Shield Clamp Motor Cable

Shield Clamp

0000

e 1] 2198-Sxxx-ERS3
Single-axis Inverters
] (2198-5086-ERS3 drive is shown)

Motor Brake

MBRK

]

(BC) Connector Plug

Motor Power
(MP) Connector Plug

Connector Flange Screws (2)
0.8 Nem (7.1 Ib«in)

You can 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\

WARNING: Make sure the motor power connections are correct when wiring
the MP connector plug. Insert the plug into the module connector and
tighten flange screws to 0.8 Nem (7.1 Ib-in). Incorrect wiring/polarity or
loose wiring can cause an explosion or damage to equipment.

Table 60 - Motor Power (MP) Connector Specifications (single-axis inverters)

. Recommended . Terminal Flange
cDa"tV‘;l’(‘)’l"d“h Pin Signal/Wire Color | Wire Size Strlp.Length Torque Value | Torque Value, max
-ro. mm? (AWG) mm (in.) Nem (Iosin) | Nem (Ibein)
Motor power cable
U U Brown depends on motor/
2198-5086-ERS3 v vV Black drive combination. | ) 0 1 70 25...45 08
2198-5130-ERS3 W W Blue T (22...40) (7.1)
L _|_ Green/Yellow | ¢ . 16"
- = (10...6)

(1) Building your own cables or using third-party cables for Kinetix VP motors is not an option. Use 2090-CSxM1DE/DG single motor cables. Refer to the Kinetix
Motion Accessories Specifications Technical Data, publication KNX-TD0O04, for cable specifications.
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2198-Sxxx-ERS3
Single-axis Inverters

Motor Feedback

Connector Kits
~

Motor Feedback Connections

Single motor-cable feedback connections are made by using the

2198-KITCON-DSL feedback connector kit.

e 2090-CSxMI1DE cables include the connector kit pre-wired to the
feedback conductors.

e 2090-CSxM1DG cables have flying-lead feedback conductors. The
2198-KITCON-DSL feedback connector kit must be purchased
separately and installed.

Figure 71 - MF Connector Wiring

3 2198-Dxxr-ERS3

Dual-axis Inverters

Refer to Kinetix 5500 Feedback Connector
Kit Installation Instructions, publication
2198-IN002, for connector kit specifications.

-— Mounting Screws (2)

2198-KITCON-DSL
Feedback Connector Kit

Motor Cable
Shield Clamp

112

'3) Exposed Shield
— Connector ‘
Housing
b ) Feedback Cable
(EPWR-+, EPWR-)
Internal
Grounding Plate
\ Motor Cable
Shield Clamp
Table 61 - Motor Feedback (MF) Connector Specifications
Drive Module Pin Signal/ Wire Size Strip Length | Torque Value
Cat. No. Wire Color AWG mm (in.) Nem (Ib-in)
2198-Dxxx-ERS3 | MF-1 D+/Blue
2198-5086-ERS3 22 10.0(0.39) 0.4(3.5)
2198-S130-ERS3 | MF-2 D-/White/Blue
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Apply the Single Motor Cable Shield Clamp

Factory-supplied 2090-Series 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  Clamp spacers are needed with 2090-CSBM1DG (18 and 14
AWG) cables. Spacers are not needed for 2090-CSBM1DG (10
AWG) cables, all 2090-CSBM1DE cables, and can be removed.

Figure 72 - Dual-axis Inverter Shield Clamp Installation

Exposed Shield Braid

[ 2198-Duix-ERS3 Under Clamp

Dual-axis Inverter,
(side view)

2198-KITCON-DSL ¢
Motor Feedback Connector Kits

Motor Power (MP) and
)

2090-CSBM1DE or Motor Brake (BC) Connectors

2090-CSBM1DG Cables

Loops T — %

Bulletin 2090-CSBM1DE
Single Motor Cables

Clamp Rivets (2)

Spacers (2) and Nut Shield Clamp
Clamp Knob
(hand tighten)

Motor Cable

Clamp Screw

2. Position the exposed portion of each cable braid directly in line with the
clamp.

3. Hand tighten the clamp knob.
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Small Cable Clamp

0,8,6 AWG)

Large Cable Clamp
(4and 2 AWG)

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.

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. With 10 AWG
2090-CSxM1DE and 2090-CSxM1DG cables, only the small (upper) clamp
is used. Replacement clamps are also 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 73 - Cable Installation

—

2198-KITCON-DSL 2198-Sxxx-ERS3
Motor Feedback Single-axis Inverter
Connector Kit (front view)
| Exposed Shield Braid Clamp Screw ~[@  MotorBrake
. : Under Clamp (M10) o (BC) Connector
CJ
o | -ﬁ{
E
©-®©6®0 C
Motor Power
(MP) Connector
O
Motor Cable
Shield Clamp Bulletin 2090-CSxM1DE
Small Cable Clamp Single Motor Cable
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Wiring Power/Brake and
Feedback Cables

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 Ibein), max.
5. Repeat step 1 through step 4 for each drive in multi-axis configurations.

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 62 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 62 - Motor Power Cable Compatibility

Motor Power Cables " | Motor Power Cables (")

Motor/Actuator Cat. No. (with brake wires) (without brake wires)

MPL-B15xxx-xx7xAA, MPL-B2xxx-xx7xA
MPL-B3xxx-xx7xAA. . . MPL-B9xxx-xx7xAA

MPM-Bxxxx, MPE-Bxxxx, MPS-Bxxxx

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

MPAS-Bxxxx1-V05SxA, MPAS-Bxxxx2-V20SxA
MPAI-Bxxxx, MPAR-B3xxx

MPAR-B1xxx and MPAR-B2xxx (series B) 2090-CPWM7DF-xxAAxx

(standard) or
2090-CPWM?7DF-xxAFxx
(continuous-flex)

VPC-Bxxxxx-S
VPC-Bxxoxx-Y

RDB-Bxxxx-7/3

MPAS-Bxxxxx-ALMx2C
LDAT-Sxxxxxx-xDx
LDAT-Sxxxxxx-xBx
LDC-xxoxx-xHTxx

N/A

HPK-Bxxxx, HPK-Exxxx Customer-supplied

(1)  Refer to the Kinetix Motion Accessories Specifications Technical Data, publication KNX-TD004, for cable specifications.
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Table 63 - Legacy Motor Power Cables

Motor Cable Description Cat. No.
Power/brake, threaded 2090-XXNPMF-xxSxx
Standard
Power-only, bayonet 2090-XXNPMP-xxSxx
Power/brake, threaded 2090-CPBMA4DF-xxAFxx
Continuous-flex Power-only, threaded 2090-CPWM4DF-xxAFxx
Power-only, bayonet 2090-XXTPMP-xxSxx

Table 64 - 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 VFD XLPE TR

Motor Power and Brake Connections

Motor power connections are made at the MP connector on the bottom of the

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-Sxxx-ERS3 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.

Refer to Table 58, Table 59, and Table 60 beginning on page 110 for the MP

and BC connector specifications.

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 74 - 2090-CPBM7DF (series A) Power/brake Cable Dimensions

Dimensions are in mm (in.)

e — 150 (5.9) —>|

Overall Cable Shield

- 102(4.0)
Edge of

(able Jacket

— Brake
— Conductors

Brake Shield (remove)
635(25) —J

Rockwell Automation Publication 2198-UM002D-EN-P - November 2016



Connect the Kinetix 5700 Drive System  Chapter 5

Dimensions are in mm (in.)

MP-Series Motors
and Actuators 3 E

Motor power and brake conductors on 2090-CPBM7DF (series B) 12 and 10
AWG standard, non-flex cables provide (drive end) shield braid and conductor
preparation designed for compatibility with multiple Kinetix servo-drive
families, including Kinetix 5700 drives.

Figure 75 - 2090-CPBM7DF (series B, 10 or 12 AWG) Power/brake Cable Dimensions

l-——————————————— 305(12.0)
234(9.20) ———— |

——I ~=—15.0(0.59)

- 71(280) ———»

Power Conductors

Brake
Conductors

o
~ K
X

(able Shield
Heat Shrink

veral

Maximum Cable Lengths

Combined motor power cable length for all axes on the same DC bus must not
exceed 400 m (1312 ft). The maximum drive-to-motor cable length for
Kinetix 5700 drives and motor/actuator combinations with 2090-CxxM7DF
cables is 90 m (295 ft), depending on the feedback type.

Table 65 - Drive-to-Motor Feedback Cable Length

Feedback Type (:(I;It)e Length, max
Single-turn or multi-turn absolute 90 (295)
Incremental 30(98)

Heidenhain EnDat 90 m (295)

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 66 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 66 - Cable Preparation for 2090-CPxM7DF Cables

Cable Power Conductor Size Goto:
AWG ’
16and 14 (able Preparation for 16 and 14 AWG Cables
12and 10 (able Preparation for 12 and 10 AWG Cables
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MP-Series Motors

(able 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 76 and on page 120 for a typical installation example. For strip
lengths and torque values, refer to Table 58 and Table 59 on page 110.

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.) -« 221(87) ————»~
Edge of | [ 100(039)
(able Jacket

— Power Conductors

12(0.50) —>|

and Actuators b

— Brake

— f/\ R
-—71(2.8) *I B:a\l(e Shiel EERE Conductors
(trimmed back) —»I I« 7.0(0.28)
305(12) -

3. Apply heat shrink to the small section of cable jacket.

Refer to Figure 77 for typical installation examples for series A and series B
cables. For strip lengths and torque values, refer to Table 58 and Table 59 on

page 110.
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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 all 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.

See Figure 76 and Figure 77 on page 120 for examples.
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Figure 76 - Dual-axis Inverter Cable Installation (16 and 14 AWG cable)

2198-K57CK-D15M
Connector Kit

Dual-axis Inverter

Dual-axis Inverter e
(side view)

(front view)

Universal Feedback
(UFB) Connectors

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

wv
=
D
a
a
Ed
-8
=
-+

Bends
Clamps Compressed
~afl—— Around Shields Close
to the Heat Shrink
Clamp Knob / (ondugtors enterinto the motot and brak:e.connectors at Bulletin 2090-CPBM7DF
Clamp Spacer approximately 90° (between 75° and 105° s acceptable). Power/Brake Cables

12 and 10 AWG (series A) cables, prepared as shown on page 118, and series B
cables have longer conductors that support service loops.

Figure 77 - 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 S
L
|
Service loops provide stress relief and the - Clamps Compressed
conductors enter into the motor and / B Around Shields Close
brake connectors at approximately 90° to the Heat Shrink

(between 75 and 105° is acceptable).  gy1etin 2090-CPBM7DF
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.
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Single-axis Inverter Power/Brake Cable Installation

Single-axis inverters include a two-position cable-shield clamp for 2090-

CPBM7DEF cables with 10, 8, 6, 4, and 2 AWG power conductors.

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 67.

Table 67 - Power Conductor Trimmed Length

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

6and8 75(2.9)

10 No trimming required
2and 4 85(33)

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 68.

Table 68 - Brake Conductor Trimmed Length

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

6,8,10 315(12.4)

2and 4 375(14.7)

See Figure 78 on page 122 for a typical series-A installation example. For strip
lengths and torque values, see Table 59 and Table 60 on page 110.
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Single-axis Inverter Shield Clamp Installation

Follow these steps to apply the single-axis inverter motor-cable shield clamp.

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 Ibein), max.

In Figure 78, 10 AWG (series A) cables are prepared per Table 67 and Table 68
on page 121, and series B cables do not require preparation.

Figure 78 - Single-axis Inverter Cable Installation (series A and B, 10 AWG cables)

2198-KITCON-DSL 2198-Sxxx-ERS3
Motor Feedback Single-axis Inverter
Connector Kit (front view)
_ Overall Cable Shield Clamp Screw B Motor Brake
. . ‘ Under Clamp (M10) ° (BC) Connector
o o ﬁ-ﬂ 'ﬂ{
A ERRRE el E
L
Motor Power Wires l(\?v?;;JrcPowert
onnector
Small Cable Clamp i 1
(10, 8, and 6 AWG) O
Large Cable Clamp
(4and 2 AWG)
Motor Cable
Small Cable Clamp Shield Clamp

Bulletin 2090-CPBM7DF
Power/Brake Cable

5. Repeat step 1 through step 4 for each drive in multi-axis configurations

122
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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 69 - Feedback Connector Kit Options

Connector Kit Kinetix 5700 Drive L
Cat. No. Feedback Connectors Encoder Feedback Type Description
2198-H2DCK Motor feedback (MF) Single-turn or Converts the 15-pin Hiperface feedback signals from

(series B or later)

multi-turn absolute the encoder to 2-pin DSL feedback signals at the drive.

2198-K57CK-D15M

Single-turn/ multi-turn absolute,
incremental, or EnDat

Feedback signals pass straight through encoder to

Universal feedback (UFE) drive for motor feedback or auxiliary feedback.

Feedback cables attach to the connector kit and are wired to the connector
inside the connector kit. Bulletin 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 70 - Compatible Motors and Actuators

Motor/Actuator Families

Single-turn or Multi-turn Absolute Encoders Incremental Encoders

MP-Series low-inertia motors (Bulletin MPL)

MP-Series medium-inertia motors (Bulletin MPM)

MP-Series food-grade motors (Bulletin MPF)

MP-Series stainless-steel motors (Bulletin MPS)

Kinetix VP continuous-duty motors (Bulletin VPC)

HPK-Series™ asynchronous servo motors

MP-Series integrated linear stages
(Bulletin MPAS/MPMA)

MP-Series electric cylinders (Bulletin MPAR)

MP-Series heavy-duty electric cylinders (Bulletin MPAI)

LDAT-Series integrated linear thrusters

LDC-Series™ iron-core linear motors

Motor /Actuator Cat. No. Feedback Cable Cat. No. | Motor/Actuator Cat. No. Feedback Cable Cat. No.
MPL-B15xxx. .. MPL-B2xxx-V/E MPL-B15xxx. . . MPL-B2xxx-H
MPL-B3xxx. . . MPL-B9xxx-M/S MPL-B3xxx. .. MPL-B45xxx-H
MPM-Bxxxxx-M/S N/A
MPF-Bxxxx-M/S N/A
MPS-Bxxxx-M/S 2090-CFBM7DF-CEAAxx | N/A
2090-CFBM7DD-CEAAXx
VPC-Broox-S 2090-CFBM7DF-CERAxx | N/A 2090-XXNFMF-5xx
] ) (standard) or (standard)
HPK-Biooocex-M/S 2090-CFBM7DF-CEARxy | VA 2090-CFBM7DF-CDAPxx
MPAS-Boooor-ViorSxA 2090-CFBM7DD-CEARXX | MPAS-Bxoux-ALMx2C (continuous-flex)
(ballscrew) 2090f(FBM7DF‘(DAFXX (direct drive)
(continuous-flex)
MPAR-Bxxxxx N/A
MPAI-Bxxxxx N/A
LDAT-Sxxxxxx-xDx LDAT-Sxxxxxx-xBx
N/A LDC-xxxxxx-xHTxx

Kinetix VP continuous-duty motors (Bulletin VPC)

VPC-Bxoxxx-Y

RDD-Series direct-drive motors (Bulletin RDB)

RDB-Bxxxx-7/3

2090-XXNFMF-Sxx
2090-CFBM7DF-CDAFxx

N/A
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Table 71 - Legacy Motor Feedback Cables

Motor Cable Description Cable Cat. No.
2090-XXNFMF-Sxx
Encoder feedback, threaded | 5000 v\ ERMF-Sux
Standard

Encoder feedback, bayonet

2090-UXNFBMP-Sxx
2090-XXNFMP-Sxx

Continuous-flex

Encoder feedback, bayonet

2090-XXTFMP-Sxx

Encoder feedback, threaded

2090-CFBM4DF-CDAFxx

Figure 79 - 2198-H2DCK Converter Kit Pinout

Terminal Signal Wire Color rsntr::'zitjngth L?r?:;.y:)lue
1 SIN+ Black

2 SIN- White/Black

3 05+ Red

4 05— White/Red

5 DATA+ Green 50(02) 022...025
6 ecom ™ White/Gray (19...22)
7 EPWR_9v @ Orange

10 DATA- White/Green

N 15 White/Orange

14 EPWR_5v @ Gray

(1) The ECOM and TS- connections are tied together and connect to the cable shield.

(2)  The converter kit generates 9V and 5V from a 12V supply coming from the drive. The 9V supply is used by 9V encoders in 460V

motors and actuators.

Figure 80 - 2198-K57CK-D15M Connector Kit Pinout

Terminal Signal Wire Color ;tr:?irl;ingth :lt.);?:;\ilna)lue
1 SIN+ AM+ Black

2 SIN- AM- White/Black

3 0S+ BM+ Red

4 0s- BM- White/Red

5 DATA+ IM+ Green

6 ecom ™ White/Gray

7 EPWR_9V Orange

8 S3 White/Yellow

9 LK+ Brown 2002 ?12922022)5
10 DATA- IM— White/Green

n 15 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 81 - Lead Preparation for 2198- H2DCK Converter Kit
Dimensions are in mm (in.)

i 0002 —»| |-
(able Jacket (able Shield 5.0(0.2) | |

12.0(0.5) —* Lﬁ 103 (4.0)

-+ 115(45) —————»

Figure 82 - Lead Preparation for 2198- K57CK-D15M Connector Kit
Dimensions are in mm (in.)

i 50(02) ———®| |[-w-——
Cable Jacket Cable Shield (0.2) | |

Drain Wire —/

120(0.5) ——» 9738 —————————*

- 110(43) ———— >

IMPORTANT  For the 2198- K57CK-D15M universal connector kit, if your 2090-Series
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  (able preparation and positioning/wiring that provides a high-
frequency bond between the shield braid/drain wire and ground is
required to optimize system performance.

Also, make sure that the cable is positioned where the cover clamps
onto the jacket for added stress relief.

a. For the 2198- H2DCK converter kit, the shield clamp achieves a
high-frequency bond between the shield braid and ground.

Apply 0.30 Nem (2.6 Ibein) torque to the clamp screws.

Shield Clamp

(able 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 2090-Series motor cable does not include a drain wire, you
must create one from the overall shield braid.

Apply 0.34 Nem (3.0 Ibein) torque to the clamp screws.

Drain Wire

(able 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 128, and refer to the connector
pinout on page 124.

3. Tighten each terminal screw.
Apply 0.22...0.25 Nem (1.9...2.2 Ibein) 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 72 - 2090-CFBMxDF-CEAxxx Feedback Cables

MPL-B15xxx. .. MPL-B2xxx-V/Ex4/7xAA
MPL-B3xxx. .. MPL-B9xxx-M/Sx7xAA
Rotary Motors MPE-Bxxx-M/S, MPS-Bxxx-M/S
MPM-Bxxoa-M/S, VPC-Bxooox-S
HPK-Bxxxxx-M/S, HPK-Exxooo-M/S 2198-H2DCK 2198-K57CK-D15M
MPAS Booror VoS ConverterKitPin | Connector Kit Pin
Linear Actuators m::er
LDAT-Sxxoocx-xDx
1 SIN+ 1 1
2 SIN- 2 2
3 0S+ 3 3
4 (0S- 4 4
5 DATA+ 5 5
6 DATA- 10 10
9 EPWR_5V - 14
10 ECOM 61! 61
11 EPWR_9V 7 7
12 ECOM 6 6
13 I N n
(1) The ECOM and TS- connections are tied together and connect to the cable shield.
Table 73 - 2090-XXNFMF-Sxx or 2090-CFBMxDF-CDAxxx Feedback Cables
Rotary Motors | U083 W Base Hod 7k
Linear Actuators rnz\‘\rssmwx % B gzg:ﬁzrﬂélmfy
LDC-xo0000¢-xHTxx
1 AM+ - SIN+ 1
2 AM- - SIN- 2
3 BM+ - 0S+ 3
4 BM- - 0s- 4
5 IM+ DATA+ DATA+ 5
6 M- DATA- DATA- 10
7 - LK+ LK+ 9
8 - CLk- CLk- 15
9 EPWR_5V - EPWR_5V 14
10 ECOM ECOM ECOM 61!
n - EPWR_9V - 7
12 ECOM ECOM ECOM 6
13 TS TS TS 1

(1) The ECOM and TS- connections are tied together and connect to the cable shield.
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Converter Kit Mounting Holes
(2198-Dxxx-ERS3 example is shown)

O =

A mounting bracket is included with the 2198-H2D CK 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 83 - Wiring the 2198-H2DCK Feedback Converter Kit

~—— Mounting Screws (2)

O

il

The bottom mounting position
applies to all dual-axis and
single-axis inverters.

g

L]

Mounting Bracket —m= d

>58v<

@)

O

%

i Service Loops

Tie Wrap for Stress Relief
and Wire Management

Clamp Screws (2)

1. Place exposed cable shield
in the channel.

2. Place the shield clamp over
the exposed shield.

3. Tighten screws, torque
0.3 Nem (2.6 Ib-in).

Exposed Shield Aligned
in the Cable Channel

Shield Clamp

Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions,

publication 2198-IN006, for converter kit specifications.

Figure 84 - Wiring the 2198-K57CK-D15M Feedback Connector Kit

(Jm = —
Mounting % Pin15 —
Screws O pin11—
[ a Pin6
2198-K57CK-D15M "
Connector Kit - Service
<~ Loops
il : i
~ Tie Wrap is recommended
16-pin > for Stress Relief and Wire
Connector = Management
o 1. Place exposed cable shield
ossed Sl = o o in the channel.
xposed Shield Aligned - amp SCrews 2. Place the shield clamp over
—ll[@f= .
on the Ground Pad the exposed shield.
s 3. Tighten screws, torque
Shield Clamp — (< Qi 0.34Nem (3.0 Ibein).

Refer to Universal Feedback Connector Kit Installation Instructions, publication

Bulletin 2090 Feedback Cable

2198-IN010, for connector kit specifications.
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Capacitor Module
Connections

Follow these guidelines when wiring the 2198-CAPMOD-2240 capacitor
module and 2198-CAPMOD-DCBUS-IO extension module:

e Wire module status (MS) relay output connections to digital input Bus
Capacitor OK or the Logix5000™ controller (optional).

e Refer to Kinetix 5700 Capacitor Module wiring example on page 273.

o Refer to Kinetix 5700 Capacitor Module Status Indicators on page 218
for troubleshooting the module status indicators and relay output.

e Refer to the installation instructions provided with your Kinetix 5700

capacitor module, publication 2198-IN008.

IMPORTANT  Toimprove 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 85 - Capacitor Module Features and Indicators

© Allen-Bradiey

AY
I
of 2198-CAPMOD-2240
Capacitor Module
— (side view, lug cover removed)
i 10
N
® @
—9
2198-CAPMOD-2240
Capacitor Module
(front view) -7
= | -—38
1 2198-CAPMOD-2240 Capacitor Module
(top views)

Iltem | Description Iltem | Description

1 Ground stud 7 DC-bus (DC) connector

2 Module status (MS) connector 8 24V control input power (CP) connector

3 DC-bus status indicator 9 DC— M8 stud (external DC-bus)

4 Module status indicator 10 DC+ M8 stud (external DC-bus), shown with wire lug

5 Stud/lug cover with wires M n M8 hex nut

6 Stud cover without wires 12 Lug spacer

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

Extension Module
(front view)

Figure 86 - Extension Module Features and Indicators

-a—1
2198-CAPMOD-DCBUS-10

> I 2198-CAPMOD-DCBUS-0
Extension Module
(side view, lug cover removed)

2198-CAPMOD-DCBUS-10
Extension Module

(top views)
Item | Description Item | Description
1 Ground lug 5 DC— M8 stud (external DC-bus)
(1) DC+ M8 stud (external DC-bus), shown
2 Stud/lug cover with wires 6 with flexible bus-bar (2x)
3 Stud cover without wires 7 M8 hex nut
4 DC-bus (DC) connector 8 Lug spacer

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

Table 74 - Capacitor Module Connector Specifications

Recommended .

Connector . . e Strip Length | Torque Value
Description Pin Signal mgﬁ (Sl:\?\leG) mm (in.) Nem (Ib-in)

MS-1 RELAY+ 0.14...1.5 0.22...0.25
Module Status |y RELAY- (28...16) 70(0.28) (19..22)
PELV/SELV CP-1 24V+ 0.5...25 7.0(0.28) 0.22...0.25
24V power (plug) | CP-2 24V- (20...14) R (19...2.2)
DC-bus power Bus-bar /A N/A ™ /A

Bus-bar DC- N/A N/A

DC+
DC-bus studs Lugs 53.5 (1/0) 100 A N/A @ 18 (156)
9 85.0(3/0) 200 A

(1) DCbus 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.
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External Passive-shunt
Connections

Follow these guidelines when wiring your 2198-Ruxxx passive shunt:

o Refer to External Passive Shunt Modules on page 46 for noise zone

considerations.

o Refer to Passive Shunt Resistor Wiring Examples on page 281.
e Refer to the installation instructions provided with your Bulletin 2198

shunt module, publication 2198-INO11.

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

established in Chapter 2.

Figure 87 - RC Connector Wiring

Table 75 - Shunt Resistor (RC) Connector Specifications

DC-bus Power Recommended .

Supply Pin Signal Wire Size Strlp.Length Torque value

(at. No. mm? (AWG) mm (in.) Nem (Ib+in)
RC-1 SH 15...6 0.5...0.6

2198-Px RC2 DC+ (16...10) 120047) 1 (4453

IMPORTANT  You must disconnect the internal shunt wires at the RC connector before

connecting the Bulletin 2198 shunt resistor wires.

Table 76 - Shunt Resistor Compatibility

Kinetix 5700 Shunt Module ("

DC-bus Power Supply (at. No.
(at. No.

2198-R127 2198-R031 2198-R014 2198-R004
2198-P031 N/A N/A X X
2198-P070 N/A N/A X X
2198-P141 X X X X
2198-P208 X X X X

(1) Shunt resistor selection is based on the needs of your actual hardware configuration.
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External Active-shunt Active shunts are available from the Rockwell Automation’ Encompass™
COnnections Partner Powerohm Resistors, Inc.

Rockwell Automation

Contact Information
Encompass Partners

5713 13th Street

Katy, Texas 77493

Tel: (800) 838-4694
http://www.powerohm.com

Powerohm Resistors, Inc.

Active shunts wire to the DC-bus studs. The capacitor modules are equipped
with spacers that slide onto the M8 studs. When the system configuration
includes external DC-bus and active shunt connections, external DC-bus
connections are made below the spacer and active shunt connections are made
above the spacer.

Figure 88 - Active Shunt Connections

Active Shunt
Lug Connections

D
(above spacer) / l 2198-CAPMOD-2240 or

71/ 2198-CAPMOD-DCBUS-10
(apacitor Module
(2198-CAPMOD-2240
module is shown)

DC-Bus
Lug Connections
(below spacer)

Table 77 - Active Shunts Compatible with Kinetix 5700 Drive Systems

Rockwell Automation Powerohm Cat. No. Power Rating Current Rating
Encompass Partners kw Amps

PWB035 227 35

PWB110 75 110
Powerohm Resistors, Inc.

PKBO10 20 N/A

PKB050 7.0 N/A

(1) PKBxxx active shunt modules use built-in internal brake resistors. PWBxxx active shunt modules require appropriately sized
external brake resistors.

voltages that exceed 500V AC. Active-shunt thermal-overload shutdown can

c ATTENTION: Do not use Powerohm active-shunt modules at input line
occur if input line voltage exceeds 500V AC.

Bulletin 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 Extended Speed on
page 350 for a description of this feature.
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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.

c WARNING: Bulletin VPC motor operation at speeds exceeding the bus-

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 Bulletin 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.

e 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.

o 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

ControlLogix® 5570 Controller with
Bulletin 1756 EtherNet/IP Communication Module

ControlLogix Ethernet Ports
The 1756-EN2T modules have only one port,
1756-EN2TR and 1756-EN3TR modules have two.

ControlLogix 5580 Controller

134

This procedure assumes you have your Logix5000 controller and Kinetix 5700
drive modules mounted and are ready to connect the network cables.

The EtherNet/IP™ network is connected by using the PORT 1 and PORT 2
connectors. Refer to page 64 to locate the Ethernet connectors on your drive
module. Refer to Figure 89 to locate the connectors on your Logix5000

controller.

Shielded Ethernet cable is required and 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-TD004, for more

information.

Figure 89 - ControlLogix and CompactLogix Ethernet Port Locations

(@)
e CompactLogix™ 5370 Controller,
" e CompactLogix 5380 Controller, or
e = Compact GuardLogix® 5370 Controller
(CompactLogix 5370 controller is shown)
&3
A
o= * @ ien-sradiey
¥
A
Front Views
A
L
[ I}
sars -w«— Port1,Front
I I -«—— Port 2, Rear
. A Bottom View
Front View =
— T} 1GBEthemet Port
I
[

The Logix5000 controllers accept linear, ring (DLR), and star network
configurations. Refer to Typical Communication Configurations on page 24

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  The iTRAK power supply requires an Ethernet connection for firmware
upgrades by using ControlFLASH™ software. Although Ethernet is not
required during normal operation, it 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 Logix5000™ controller by using the Logix Designer application.

Topic Page
Understand the Kinetix 5700 Display 136
Configure the Drive 144
Studio 5000 Logix Designer 144
Configure the Kinetix 5700 Drive Modules 151
Configure the Motion Group 162
Configure Feedback-only Axis Properties 163
Configure Induction-motor Frequency-control Axis Properties 165
Configure IPM Motor Closed-loop Control Axis Properties 174
Configure SPM Motor Closed-loop Control Axis Properties 178
Configure Induction-motor Closed-loop Control Axis Properties 182
Configure Feedback Properties 189
Download the Program 194
Apply Power to the Kinetix 5700 Drive System 195
Understand Bus-sharing Group Configuration 196
Test and Tune the Axes 199

TIP  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 The Kinetix 5700 drives have two status indicators and an LCD status display.

Display

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

MAIN MENU

MOTORINFO |

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 90 - Kinetix 5700 Drive LCD Display and Status Indicators

Tl w5

PRECHARGE - = F .
192.168.1.1 @ MOD-© Status Indicators (see page 217)
DCBUS: 0.3V ;etix 5";8@0
E :Ek PRECHARAGE
Soft Menu Navigation Buttons
ocooo—T

This is the Home a1 screen.

o The setup selections ¥ are tied to the Setup (left-side) buttons and the
menu selections & are tied to the Menu (right-side) buttons.

e 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 LA 1=
0000 0000
IS iy E—| L
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
values, pressing the up arrow increments the highlighted value. Values rollover after
reaching the end of the list.

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

Press to select a menu item.

Kl
=
m Press to return to the Home screen.

Press to display the fault help (possible solutions in troubleshooting tables). M

(1) Refer to Fault Codes beginning on page 208 to review the troubleshooting tables.
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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 78 - Navigating the Inverter Menu

MAIN MENU

MOTORINFO |

Menu/Sub Menu Attributes Description Example Values
Selections
Catalog number 2198-xxxx-ERS3
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
BUS VOLT: 0.0V
Bus diagnostics
Diagnostics> BUS CUR: 0.0A
Drive Diagnostics INV UTIL: 0.0%
Inverter diagnostics
INV TEMP: 31.7C
Motor speed SPEED:0.0 RPM
Diagnos‘tics> ‘ Motor current MTR CUR:0.0A RMS
Motor Diagnostics ' yotor ytilization MIRUTIL:0.0%
Motor temperature MTR TEMP:0.00C

Diagnostics>
Encoder Diagnostics

Serial number

SERIAL#XXXXXXXXXXX

Resolution RESOLUTION: 262144
Number of turns NO OF TURNS: 1
Encoder temperature ENCTEMP:33.7C
Supply voltage SUPP VOLT:11.3V
The link quality attribute indicates how noisy a communication link is and also indicates if there is a communication
Link quality link already established at the drive end. The LINK QUAL value must always be 100%. Persistent values below 100% LINK QUAL: 100.0%

indicates a poor feedback ground connection.

Remote signal strength
indicator

Similar to Link Quality, RSS! 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> s 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 240.
This attribute indicates the number of safety controllers that have an input connection ) .
Diagnostics> Input connections established. The input connection provides the controller with the drive’s safety status. lS'j\ PFEP(C(S)LAI\I Eé?gl,\l: ISG1U RING ISI\? }EEY((S)LAJ E(F;llJ(;\lI\:\lslh:G
Safety Diagnostics The drive supports up to three input connections. OUTPUT CONNECTIONS:1 OUTPUT CONNECTIONS:1
This attribute indicates the number of safety controllers that have an output
Output connections connection established. The output connection provides a controller with the ability to

control the drive's STO function. The drive allows only one output connection.
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Table 78 - Navigating the Inverter Menu (continued)

Menu/Sub Menu Attributes Description Example Values
Selections

Fault text Fault code as listed in Fault Codes beginning on page 208. FLT 520 - CONV OVERLOAD FL

The converter thermal model indicates that the

Fault details The problem as reported in Fault Codes on page 208. temperature has exceeded the factory set capacity rating

Fault Log of 110%.
) . ) + Reduce the number of drives in the same bus group
Fault help The Possible Solution as reported in Fault Codes on page 208. +  Reduce duty-cycle of commanded motion
Table 79 - Navigating the DC-bus Power Supply Menu

Menu/Sub Menu Attributes Description Example Values
Selections

Catalog number 2198-Pxxx

Firmware revision FWREV: 1.1.450167
Module Info

Hardware revision HWREV: 1.1

Serial number

SERIAL#: XXXXXXXXXXX

Diagnostics>

Bus diagnostics

BUS VOLT: 0.0V

BUS CUR: 0.0A

Converter CONV UTIL: 0.7%
Diagnostics Converter diagnostics
CONV TEMP: 31.7C
Shunt utilization SHUNT UTIL: 0.0%
Fault text Fault code as listed in Fault Codes beginning on page 208. FLT 545 - FDBK COMM FL
The number of consecutive missed or corrupted serial
Fault Log Fault details The problem as reported in Fault Codes on page 208. data packets from the intelligent feedback device has
exceeded a factory set limit
Fault help The Possible Solution as reported in Fault Codes on page 208. Check motor feedback cable and connector
Table 80 - Navigating the iTRAK Power Supply Menu
Menu/Sub Menu Attributes Description Example Values
Selections
Catalog number 2198T-W25K-ER
Firmware revision FW:6.1.7100254
Module Info
Hardware revision HWREV: 1.1

Serial number

SERIAL#: XXXXXXXXXXX

Diagnostics>

Bus diagnostics

BUS VOLT: 0.0V

Output 1 diagnostics

OUT1 VOLT: 0.0V

OUTT AMPS: 0.0A

OUT1 PWR: 0.0kW

OUTT UTIL: 0.0%

Converter
Diagnostics 0UT2 VOLT: 0.0V
0UT2 AMPS: 0.0A
Output 2 diagnostics
0UT2 PWR: 0.0kW
0UT2 UTIL: 0.0%
Converter diagnostics TOTAL PWR: 0.0kW
Fault text Fault code as listed in Fault Codes beginning on page 208. FLT $38 - FUSE BLOWN
Fault Log Fault details The problem as reported in Fault Codes on page 208. The internal DC-bus power fuse is blown
Fault help The Possible Solution as reported in Fault Codes on page 208. Return drive for repair if fault continues
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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.

SETTINGS

NETWORK

DISPLAY
M
Press &= to validate your changes:
e If the change is invalid, the value doesn’t change. STATICIP

o Ifthe change is valid, an asterisk appears next to the
changed attribute.

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 81 - Navigating the Inverter Settings Menu

Settings Menu Selections Sub Menu Selections Attributes Default Description
ENABLED When Enabled (default), identity object or
Reset ENABLED safety resets are not possible when a
DISABLED P
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
Flash Update DISABLED ENABLED are not possible when a controller
connection is open.
ENABLED When Enabled (default), only attribute
Device Config DISABLED ENABLED writes are possible when a controller
connection is open.
IPaddress 192.168.1.1 Indicates current IP address
->StaticIp ! 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
30sec...NEVER
Backlight Timeout (NEVER=no timeout period, | ->3 min M Sets backlight timeout period of the display
the backlight is always on)
->DCBUS ! DCbus voltage
INVUTIL Inverter utilization in percent
INV TEMP Inverter temperature in °C
Display ) MOTOR UTIL Motor utilization in percent
(yclic Data Select ?
SPEED RPM
OUT PWR Output power in watts
OUT FREQ Output frequency in hertz
OUT CUR Output currentin amps
Set Contrast -10...+10 0 Contrast setting of the display
; Resets safety ownership
Safety Reset Ownership Are you sure? (reset fails after 30 seconds)
Enabled Enables the web server
Web
->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 DCbus 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 82 - 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 ENABLED safety resets are not possible when a
DISABLED P
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
Flash Update DISABLED ENABLED are not possible when a controller
connection is open.
ENABLED When Enabled (default), only attribute
Device Config DISABLED ENABLED writes are possible when a controller
connection is open.
IPaddress 192.168.1.1 Indicates current IP address
->StaticIp ! 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
30sec...NEVER
Backlight Timeout (NEVER=no timeout period, | ->3 min M Sets backlight timeout period of the display
the backlight is always on)
->DCBUS ! DCbus voltage
CONVUTIL Converter utilization in percent
Display ) CONV TEMP Converter temperature in °C
(yclic Data Select @
SHUNT UTIL Shunt utilization in percent
OUTPWR Output power in watts
DCBUS 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 DChus 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 83 - 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 P (" Subnet mask 255.255.255.000 | Indicates current subnet mask
Network Gateway 192.168.001.254 | Indicates current gateway
On Turns DHCP on
DHCP
Off Turns DHCP off
30sec...NEVER
Backlight Timeout (NEVER=no timeout period, | ->3 min M Sets backlight timeout period of the display
the backlight is always on)
->BUsvoLr DCbus voltage in volts
0uT1 VOLT Output 1 voltage in volts
0UT1 AMPS Output 1 current in amps
0UT1PWR Output 1 power in kilowatts
Display y ouT?1 UTIL Output 1 utilization in percent
(yclic Data Select @
ouT2 VoLT Output 2 voltage in volts
0UT2 AMP Output 2 currentin amps
0UT2 PWR Output 2 power in kilowatts
OUT2UTIL 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

(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 DChus 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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Startup Sequence

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

AB)

N oo g

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

then...

SELF-TEST SELF-TEST
FWREV:3.1 FWREV:3.1

75% - until the test is complete. ... 100%

Next, the axis state, the IP address, and the PRECHARAGE || <~ Axis State
default cyclic data attribute (in this example 192168.1.1 || <—IPAddress
DC bus voltage) appears. In addition, the DCBUS: G5 <~ Cyclic Data Atribute

. =
setup and menu soft keys are displayed.

This is the Home screen.

In this example PRECHARGE is the axis state attribute. Table 84 lists the
other axis states and their descriptions.

Table 84 - 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.

(ONFIGURING 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.

STARTINHIBITED | The drive has an active condition that inhibits it from being enabled.
SHUTDOWN The drive has been shut down.
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Configure the Drive

Studio 5000 Logix Designer

144

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 STATICIP, then press &= o configure the following parameters:
e IP address

o Gateway

e Subnet mask

Settings are stored in nonvolatile memory. IP addressing can also be changed
through the Module Configuration dialog box in RSLinx" software. Changes
to the IP addressing take effect after power is cycled. The drive is factory
programmed to static IP address of 192.168.1.1.

Refer to Setup Screens on page 139 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.

Kinetix 5700 Add-On Profile

The Logix Designer application, version 29.00 or later, makes possible the
configuration of additional Allen-Bradley motors, actuators, 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 85 to determine if you need to install the Kinetix 5700
Add-on Profile.
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Table 85 - AOP Installation Requirement

Drive Firmware Revision | Logix Designer Application Version | Kinetix 5700 AOP Needed?
26.00 or 27.00 Yes
4.001
28.00 or later No
26.00, 27.00, 28.00 Yes
5.001
29.00 or later No
7.001 or later ! 29.00 or later No

(1) Drive firmware 7.001 enhancements are available only with the Studio 5000 Logix Designer, version 29.00 or later, firmware
update. The AOP for firmware 7.001 is not available for download.

Install the Kinetix 5700 Add-On Profile

Add-On profiles (AOP) are available for download at the Custom Downloads

Add-On Profiles website: https://download.rockwellautomation.com/esd/
download.aspx?downloadid=addonprofiles

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

1. Login to the Custom Download Add-On Profiles website.
The Custom Download Files dialog box opens.

Roclkwell » Rockwell Automation Worldwide
Automation USTEN THINK SOIVE" Search
Products & Technologies Solutions & Services News & Innovation Training & Events Sales & Partners Support About Us
[] | Other Download Files Download Size Action

Rockwell Software

3 | O Custom Download Files 404.00 MB 1 w
» Support Center Description Download Code Version | Release Release Download
» KnowledgeBase Date Notes Size
G ScReas Eahee 2198 CIP Motion Kinetix 5500/5700 Revision 5

» FAQ
2198-HXXX CIP Motion Kinetix 5500

2198-8XXX Single Axis CIP Motion Kinetix 5700
2198-DXXX Dual Axis CIP Motion Kinetix 5700
26.01.00 —Minimum RSLogix Software revision Add on profile for Kinetix 5X00 CIP Motion Drives Support

IMPORTANT WARNING: The list below is not sorted in alphabetical order. Please use Ciri-F to search for the AOP you need

2. Check 2198 CIP Motion Kinetix 5500/5700 AOP revision 5.

3. Click ¥ and accept the user license agreement.

If prompted to install the Download Manager, allow the installation.
4. Click the Add-On Profile icon and follow the download instructions.
5. Extract the AOP zip file and run Setup.
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Configure the Logix5000

These procedures assume that you have wired your Kinetix 5700 drive system.
In this example, the GuardLogix" 5570 safety controller, ControlLogix

1756-EN2TR communication module, and CompactLogix 5370 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
Create  Open Explore
R New Project Z Existing Project Release Notes
. From Import Sample Project Help
F rom Sample Project From Upload
Recent Projects .
B Sample Project #002_8b ‘ B My Super Cool Machine B Sample Project #2-001 B My First Machine001254
B John's Bottiing Station [ Filing Station 45.44Bxx.3 B Pete’s Dragon Project [ Filing Station 3B-AAC2.1
2. From the Create menu, choose New Project.
The New Project dialog box appears.
@ NewProject 0 =) | | © NewPproject 7 =)
Project Types Search Project Types Search
d Logix I CompactLogix™ 5370 Controller § Logix 4 Compactlogix™ 5370 Controller o
I ControlLogix® 5570 Controller 1769-L18ERM-BE1B CompactLogix™ 5370 Controller
4 GuardlLogix® 5570 Safety Controller 17689-L24ER-QB1E Compactlogix™ 5370 Controller
1756-L71S GuardLogix® 5570 Safety Controller 1769-L24ER-QBFCIE  Compactlogix™ 5370 Controller
1756-L72% GuardLogix® 5570 Safety Contraller 1769-L27ERM-QBFCLE Compactlogix™ 5370 Controller
1756-L735 GuardLogix® 5570 Safety Controller 1769-L30ER Compactlogix™ 5370 Controller
I RSLogix™ Emulate 5000 Controller 1768-L30ERM Compactlogix™ 5370 Controller
1769-L30ER-NSE Compactlogix™ 5370 Controller
7 1769-L33ER CompactlLogix™ 5370 Controller
ame: UM_SafetyController 1769-L33ERM Compactlogix™ 5370 Controller
Location:  C:\Jsers\Documents\Studio 5000\Projects - 1769-L36ERM Compactlogix™ 5370 Controller
Location: = C:\Users\Documents\Studio 5000\Projects -
o Leiicall roon ]

IMPORTANT

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

In this example, the typical dialog boxes for 1756-ENXT EtherNet/IP modules
and CompactLogix 5370 controllers with embedded Ethernet are shown.
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Follow these steps to configure your Logix5000 controller.

1. Expand the Logix5000 controller family and select your controller.
2. Type the file Name.
3. Click Next.

The New Project dialog box appears.

& New Project [ |3 | | © NewProject (5 [msal
1756-L73S GuardLogix® 5570 Safety Controller 1769-L36ERM CompactLogix™ 5370 Controller
UM _SafetyController UM _Controller
Revision: Revisior:
Chassis: [1756-47  7-Siot ControlLogix Chassis - Security Authority: [ No Protection -
. . Use only the selected Security Authority for authentication

Sl Safety Partier SIOLZL and authorization
Security Authority [No Protection '] Description:

Use only the selected Security Authority for authentication

and authorization

]

Description:

T TS AT

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 &3 V0 Configuration
. em 1769 Bus
CompactLogix 5370 controller. L g 1011760-U5ERM UM Controller
=25 Ethernet

Controller Organizer with &5 VO Configuration
: =83 1756 Backplane, 1756-A10
GuardLogix 5570 controller. (... [0]1756-L735 UM _SafetyController

- § [1]11756-L75P UM_SafetyController:Partner

IMPORTANT  Ifyour project includes a ControlLogix or GuardLogix controller,
you need to add an EtherNet/IP communication module to your
Bulletin 1756 chassis and configure it for use in your application.

« For ControlLogix 5570, GuardLogix 5570, and ControlLogix
5580 controllers, go to step 6

«  For CompactLogix 5370, Compact GuardLogix 5370, and
CompactLogix 5380 controllers, go to step 13

Refer to the EtherNet/IP Network Configuration User Manual,
publication, ENET-UMO001 for more information.
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6. Right-click I/O Configuration in the Controller Organizer and choose
New Module.

The Select Module Type dialog box appears.

Select Module Type

Catalog | Module Discovery | Favorites

Enter Search Text for Module Type... Clear Filters Hide Filters %

Module Type Category Filters 2 Module Type Vendor Fitters =
Communication 4 Allen-Bradley | = |
[ Contraller [[] Advanced Micro Controls Inc. (AMCI) T
] Digital ] Hardy Instrumerts, Inc.

[F] Drive = | Molex Incomparated -

4 m ] » 4 1 | »

w (Catalog Mumber Description Vendor Category o
1756-DNE 1756 DeviceMet Scanner Allen-Bradley Communication
1756-EN2F 1756 10/100 Mbps Ethemet Bridge, Fiber Media Allen-Bradley Communication |
1756-EN2T 1756 10/100 Mbps Ethemet Bridge, Twisted-Pair Media  Allen-Bradley Communication |_

( 1756-EN2TR 1756 10/100 Mbps Ethemet Bridge, 2-Port, Twisted-P...  Allen-Bradley Communicaﬁon)
1756-ENZTSC 1756 107100 Mbps Ethemet Bridge, Twisted-Pair Medi...  Allen-Bradley Communication
1756-EN3TR 1756 10/100 Mbps Ethemet Bridge, 2-Port, Twisted-P...  Allen-Bradley Communication -

4| i | +

17 of 141 Module Types Found

[7] Close on Create [ Create] [ Close ] [ Help ]

7. By using the filters, check Communication and Allen-Bradley, and select
1756-EN2T, 1756-EN2TR, or 1756-EN3TR as appropriate for your

hardware configuration.

In this example, the 1756-EN2TR module is selected.

8. Click Create.

The New Module dialog box appears.

2| New Module

a. Configure the new module.
b. Type the module Name.
c. Enter the Logix EtherNet/IP

General® |Connection RSMetWonc | Module Info | Intemet Protocol | Port Configuration I MNetwork I Time Sync|
Type: 1756-EN2TR 1756 10/100 Mbps Ethemet Bridge, 2-Port, Twisted-Pair Media -
Vendor: Allen-Bradley
Parent: Local Ethemet Address
Mame: LUM_ENZTR @) Private Network: 152.168.1. 2=
Description: . (71 IP Address:
i () Host Name:
Module Definition
Revision: 10.001
Electronic Keying: Compatible Module
Connection: None
Time Sync Connection: Time Sync and Motion
Status: Creating QK ] [ Cancel ] [ Help

module slot (leftmost slot = 0).
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d. Select an Ethernet Address option.

In this example, the Private Network address is selected.

e. Enter the address of your EtherNet/IP module.

In this example, the last octet of the address is 32.

f. Click Change in the Module Definition area.
The Module Definition dialog box opens.

Module Definition™ ==
Revision: 10 & 001
Electronic Keying: If‘ ible Module v|
|Cunnediun: |Nune j|
| Time Sync Connection: [Time Sync and Motion = |
[ ok | [ camcel | [ Hep |

9. From the Time Sync Connection pull-down menu, choose Time Sync

and Motion.

IMPORTANT  Time Sync functionality enables motion control on an Ethernet
network. Without this setting, you won't be able to run your motion
application.

10. Click OK to close the Module Definition dialog box.

11. Click Yes when prompted to confirm your module definition changes.

RSLogix 5000 i =

These changes will cause module data bypes and properties to change.
! Data will be set to default values unless it can be recovered from the existing module properties.
‘erify module properties before Applying changes.

Change module definition?

fes | Mo |

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

Your new 1756-ENxT Ethernet module appears under the I/O

Configuration folder in the Controller Organizer.

5.-£91/0 Configuration
5 E31756 Backplane, 1756-A7
- {41 [0] 1756-L735 UM_SafetyController
- § [1]11756-L75P UM_SafetyController:Partner

=B; J[2] 1756-EN2TR UM_ENZTR |

= &5 Ethernet

13. From the Edit menu, choose Controller Properties.
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14. Click the Date/Time tab.

@ Controller Properties - UM_SafetyController = !@
| Safety I Monvolatile Memory I Memory | Security I Data Logging I Alarm Log |
| General I Maijor Faults I Minor Faults | Date/Time™ | Advanced I SFC Bxecution I Project |

(D The Date and Time displayed here is Controller local time, not workstation local time.
Use these fields to configure Time attributes of the Controller.
Set e and €
Date and Time: Change Date and Time.... |®
Time Zone: €
Adjust for Daylight Saving (+00:00) «
Time Synchronize
o s, DANGER. If time synchronization is
Enable Time Synchronization disabled online, active axes in any
controller in this chassis, or any other
c synchronized device, may experience
ik the:systen ine maste unexpected motion. Safety controllers may
1 Is a synchronized time slave fault if no other time master exists in the
2 Duplicate CST master detected local chassis.
) CST Mastership disabled
2 No CST master
OK | [ Cancedl ][ ppy |[ Hep

15. 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 the
Advanced tab.

16. Click OK.
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Configure the Kinetix 5700
Drive Modules

IMPORTANT  To configure Kinetix 5700 drive systems, you must be using the
Logix Designer application, version 26.00 or later.

IMPORTANT

The iTRAK power supply is not configured in the Logix Designer application.
For more information, see the iTRAK System User Manual, publication
2198T-UM001.

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.

Enter 2198 here to ——
further limit your search.

Select Module Type

Catalog | Module Discovery Favoritesl

2154 Clear Filters Hide Filiers
Module Type Category Filters ~ | [ Module Type Vendor Fitters =
MDIto EtherMet/IP [¥] Mlen-Bradley E
J| Motion [] Endress+Hauser
| Motor Overoad [F] FANUC Corporation
] MotorOveroad - |[C] FANUC Robotics America -
] T 3 ] 1 ] »
w (Catalog Number Description Vendor Category -

2158-P031 Kinetic 5700 Bus Power Supply, 104, 324-528 Volt Allen-Bradley Drive, Motion
2198-PO70 Kinetic 5700 Bus Power Supply, 254, 324-528 Volt Allen-Bradley Drive, Motion
2158-P141 Kinetic 5700 Bus Power Supply, 474, 324-528 Volt Allen-Bradley Drive, Motion
2198-P208 Kinetic 5700 Bus Power Supply, 634, 324-528 Volt Allen-Bradley Drive, Motion =
2 ERS Finettx 5700, 235, 250747 Vol DL, Metwo ety 5...  Allen-Bradley Drive, Motion, Safet| —
2138-5130-ERS3 Kinetic 5700, 65A, 458-747 Vot DC, Network Safety 5. Allen-Bradley Drive, Motion, Safet =
] T ¢
24 of 383 Medule Types Found Add to Favorites
[7] Close on Create l Create | | Close ] l 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.
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The New Module dialog box appears.

-

5] Module Properties: UM_EN2TR. (2198-P208 3.001) [ @] =]
General® | Connection I Time Sync I Module Info I Intemet Protocol I Port Corfiguration I MNetwork I Associated Axes I Power I Dil Ao ] o+
Type: 2158-P208 Kinetix 5700 Bus Power Supply, 554, 324-528 Volt
Vendor: Allen-Bradley
Parent: UM_EN2TR Ethernet Address
Name: UM_Converter (@) Private Network: 152.168.1. 122
Description: - () 1P Address:
s () Host Name:
Module Definition
Change ...
Revision: 3.001
Electronic Keying: Compatible Module
Connection: Motion
Power Structure: 2158-P208
Status: Offline [ oK ] [ Cancel ] [ Apply ] [ Help
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-Pxxx DC-bus power supply.
In this example, the last octet of the address is 1.
S. Click the Power tab.
7| Module Properties: UM_EN2TR (2198-P208 3.001) o ==

| General I Connection | Time Sync I Module Info I Intemet Protocol I Port Corfiguration I MNetwork I Associated Axes | Power ITIE ik

for Kinetix 5700 drives.

Power Structure: 2198-P208
Kinetix 5700 Bus Power Supply, 654, 324-528 Volt
Bus Configuration: Shared AC/DC
Bus Sharing Group: [Grnupz - ]
Bus Regulator Action: [Shunt v]
Shunt Regulator Resistor Type: () External (@) Internal
External Shunt: <none
Status: Cffline [ QK J [ Cancel ] App Help
IMPORTANT  The Logix Designer application enforces shared-bus configuration rules
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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 AC/DC (Y Applies to 2198-Pxxx DC-bus power supply (converter) modules.
+ Groupl
Bus Sharing Group @ + Group2 Applies to any bus-sharing configuration.
- Group3...
Disabled Disables the internal shunt resistor and external shunt option.
Bus Regulator Action
Shunt Regulator Enables the internal and external shunt options.
Internal Enables the internal shunt (external shunt option is disabled).
Shunt Regulator Resistor Type
External Enables the external shunt (internal shunt option is disabled).
+ None ) .
External Shunt ® . 2198-R004, 2198-R014 Selects e.x_ternal shunt option. Onl.y the shunt catalog number intended for
. 2198-R031. 2198-R127 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 196.
(3) Refer to the Kinetix Servo Drives Specifications Technical Data, publication KNX-TD003, for more 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 5110 Configuration
l . h C H —- 31756 Backplane, 1756-A7
supply appears in the Lontroller §4 0] 1756-L735 UM_SafetyController
Organizer under the Ethernet

§ [1]11756-L75P UM_SafetyController:Partner
) . . 5. 8 [2]1756-EN2TR UM_EN2TR

network in the I/O Configuration I -

folder.

= &5 Ethernet

2198-P208 UM_Converter

i f] 1756-EN2TR UM_ENZTR

9. Click Close to close the Select Module Type dialog box.
10. Right-click the DC-bus power supply you just created in the Controller

Organizer and choose Properties.

The Module Properties dialog box appears.

TIP  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.

11. Click the Digital Input tab.

5| Module Properties: UM_EN2TR (2198-P208 3.001) [=n Eoh

| Connection | Time Sync I Module Info I Intemet Protocol I Port Configuration I Netwaork I Associated Axes I Powerl Digital Input | 4 | »

Axis: dam™
Aodis Name: Aos_1
Digital Input 1: Bus Capacitor OK hd
Digital Input 2: Unassigned hd

Status: Offline [ oK ] I Cancel Apply Help
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12. 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
needs.

In this example, Bus Capacitor OK is chosen.
13. Click the Associated Axes tab.

7 Module Properties: UM_EN2TR (2198-P208 3.001) == ]

| Connection | Time Sync I Module Info I Intemet Protocol I Port Corfiguration I MNetwork | Associated fxes I Power | Digital Input™ | * | *

Axis 1: [<none> '] [New Axis... ]

Status: Offine [ ok ] [ camced | [ ey | [ Heb

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

New Tag @
Name: Auis_1 Create | v
Description: =

= Help
Usage: <controller:
Type: Connection...
Alias For:
Data Typs:  AXIS_CIP_DRIVE E]
Parameter
Connection:
Scope: faUM_SafetyController -
Class: [Standard = ]
Extemal 4 o
s [Read/Wite |
Style:

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 €3 Motion Groups

Controller Organizer under Motion Groups> | oS Ui
@ Az 1

Ungrouped Axes and is assigned as Axis 1.

7| Module Properties: UM_EN2TR (2198-P208 3.001) o ==
| Connection | Time Sync I Module Info I Intemet Protocol I Port Corfiguration I MNetwork | Associated fxes | Power | Digital Input | ek
Axis 1: [Axis_l '] E] [ Mew Axis... ]
Status: Offline [ oK ] [ Cancel ] Apply Help

17. Click Apply.

18. Repeat step 1 through step 17 if you have more than one 2198-P208
DC-bus power supply.
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This example shows the
2198-Sxxx-ERS3 single-axis
inverters you can choose from.

This example shows the
2198-Dxxx-ERS3 dual-axis
inverters you can choose from.

Configure the Inverter Drives

This procedure applies to single-axis and dual-axis inverters with hardwired or

integrated safety connections. In this example, 2 2198-D006-ERS3 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
2194 Clear Filters Hide Filiers
Module Type Category Filters - Module Type Vendor Fitters =
[7] MDlto EtherNet/IP Allen-Bradley ‘E‘
Motion | ] Endress+Hauser | &
] Mater Overoad |_| [F] FANUC Corporation
[ MatorOveroad [] FANUC Robatics America
] MotorStarter - |[C] Mettler-Toledo -
w (Catalog Mumber Description Vendor Category <
2198-PO70 Kinetbc 5700 Bus Power Supply, 254, 324-528 Volt Allen-Bradley Drive, Motion
2158-P141 Kinetbc 5700 Bus Power Supply, 474, 324-528 Volt Allen-Bradley Drive, Motion
2198-P208 Kinetbc 5700 Bus Power Supply, 634, 324-528 Volt Allen-Bradley Drive, Motion
r~  2198-5086-ERS3 Kinetic 5700, 434, 458-747 Vot DC, Network Safety 5... len-Bradley Drive Motion Safety
( 2138-5130-ERS3 Kinetie 5700, 654, 458-747 Volt DC, Network Safety 5... len-Bradley Drive, Motion, Safety |E|
\ 2138-5160-ERS3 Kinetic 5700, 85A, 458-747 Volt DC, Network Safety 5... len-Bradley Drive Motion Safety  —
T LLLE | +
24 of 383 Module Types Found
[7] Clese on Create [ Create ] [ Close ] [ Help ]
Select Module Type
Catalog | Module Discovery | Favorites
2194 Clear Filters Hide Filiers
Module Type Category Filters - Module Type Vendor Fitters =
[ Human-Machine Interface Allen-Bradley ‘E ‘
[7] MDlto EtherNet/IP |_| [] Endress+Hauser | &
Motion —[C] FANUC Comoration
] Mater Overoad [] FANUC Robatics America
[ MatorOveroad - |[C] Mettler-Toledo -
w (Catalog Mumber Description Vendor Category
y/ 2153-DO06-ERS3 Kinetbc 5700 Dual Axis, 2.5A, 458-747 Volt DC, Networ... len-Bradley Drive, Motion, Safety |E|
2138-D012-ERS3 Kinetbe 5700 Dual Auds, 5A, 458-747 Volt DC, Network ... en-Bradley Drive, Motion, Safety
2138-D020-ERS3 Kinetic 5700 Dual Aods, 8A, 458-747 Volt DC, Network ... len-Bradley Drive, Motion, Safety
2198-D032-ERS3 Kinetbe 5700 Dual Axis, 13A, 458-747 Volt DC, Networ... en-Bradley Drive, Motion, Safety
N\Z198-D057-ERS3 Kinetie 5700 Dual Auwis, 234 458-747 Volt DC, Networ. .~ Allen-Bradley Drive, Motion, Safety
2198-HO03-ERS Kinetbc 5500, 14, 195-528 Volt, Safe Torque Off Drive Allen-Bradley Drive, Motion -
4 m | +
24 of 383 Module Types Found
[7] Clese on Create [ Create ] [ Close ] [ Help ]
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2. By using the filters, check Motion and Allen-Bradley, and select your
2198-Sxxx-ERS3 or 2198-Dxxx-ERS3 inverter as appropriate for your
hardware configuration.

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

| New Module @
General® |C0nnection I Safety I Time Sync | Module Info | Intemet Protocol | Port Configuration I MNetwork I Associated Axes I R [
Type: 2198-D006-ERS3 Kinetix 5700 Dual Axis, 2,54, 458-747 Volt DC, Network Safety ...
Vendor: Allen-Bradley
Parent: UM ENZTR Ethernet Address
Mame: UM_D00s (@) Private Network: 192.168.1. 6=
Description: * () IP Address:

:
Change ... Safety Network
R 3D66_0355_FE®2  [... |

Module Definition

Revision: 7.001
Electronic Keying: Compatible Module 1/13/2015 9:32:47.298 AM
Connection: Motion and Safety
Power Structure: 2198-D006-ERS3
Status: Creating QK ] [ Cancel ] [ Help

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-ERS3 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.
e. Under Module Definition click Change.

The Module Definition dialog box appears.

Module Definition™
Revision: EJ 001 £
Electronic Keying: I[‘ ible Module ']
Connection: [Moﬁon only v]
Power Structure: mﬁ:sﬂ zgd ez
[¥] Verify Power Rating on Cork=U=sis
[ ok ] [ cancel | [ Hep |

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

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

TIP  When ‘Safety’ appears in the Connection mode, integrated safety is
implied.
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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.

Table 86 - Module Connection Definitions

Connection Mode | Controller Needed Safety Options Description
ControlLogix 570 and 5580 | . Hardwired STO mode Motion connections are managed by this controller.
' . . . Hardwired STO is controlled by the hardwired safety inputs or Integrated
Motion only GuardLogix 55?0, Integrated STO mode if there is a ST0 is managed by another controller that has a Safety-only connection
or CompactLogix 5370 secondary safety controller to the drive.
. GuardLogix 5570 . . . .
Motion and Safety or Compact GuardLogix 5370 Integrated STO mode Motion connections and integrated STO are managed by this controller.
: Integrated STO is managed by this controller.
Safety only GuzrdLoglx 2570 dLoaix 5370 Integrated STO mode Motion connections are managed by another controller that has a
or Compact GuardLogix Motion-only connection to the drive.

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

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

7| Module Properties: UM_EN2TR (2198-D006-ERS3 3.001) ol @ | (=)
[ Connection | Safety [ Tme Sync | Modue Irfo | ntemet Pratocol | Pot Corfiguration | Netwark | Associated Axes | Power [ Digt |~
Power Structure: 2198-D006-ERS3 Advanced...
Kinetix 5700 Dual Axis, 2,5A, 458-747 Volt DC, Metwork Saf...
Bus Configuration: |5hared DC e ‘
Bus Sharing Group: |Grcupz vJ
Status: Offine Cancel Help

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

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

Attribute Menu Description
Shared DC @ Applies to 2198-Sxxx-ERS3 and 2198-Dxxx-ERS3 inverter
drives.
Bus Configuration o o y y y
Nan. . 3) | Applies to the designated inverter in drive systems powere
Shared DC - Non-CIP Motion Converter by the 8720MC-RPS regenerative power supply.
« Groupl
Bus Sharing Group ne - Group2 Applies to any bus-sharing configuration.
- Group3...

(1) For more information on bus-sharing groups, refer to Understand Bus-sharing Group Configuration on page 196.

(2) Shared DCbus configuration is the default selection for single-axis and dual-axis inverters.

(3) Because the 8720MC-RPS unit is not an EtherNet/IP network device the Logix5000 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.
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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.

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

Your 21 9 8‘XXXX‘ERS3 inverter BB /O Configuration
. =-E31756 Backplane, 1756-A7
appears n the ContrOller - ﬁl [0]1756-L735 UM_SafetyController

Organizer under the Ethernet .l [1]1756-L75P UM _SafetyControllerPartner
network in the & 8 [211756-EN2TR UM_ENZTR

=25 Ethernet

I/O Configuration folder. ‘... § 2198-P208 UM_Converter

L, 2198-5086-ERS3 UM_S086

5 2198-D006-ERS3 UM_DA06

‘... § 1756-EN2TR UM_EN2TR

10. Right-click the drive you just created in the Controller Organizer and
choose Properties.
The Module Properties dialog box appears.
If Then
Your application includes integrated safety Go to step 11 on page 158.
Your application includes hardwired safety or has B S
no safety connections Go to Continue Inverter Configuration on page 160.
11. Click the Safety tab.
7| Module Properties: UM_EN2TR (2198-5086-ERS3 3.001) o @ =

| General” I Connection | Safety |Time Sync I Module Info I Intemet Protocol I Port Corfiguration I Metwork I Associated Axes I Pe|ta)e+

Connection | Reguested Packet| Connection Reaction Max Observed -

Type Interval (RPI} (ms} Time Limit (ms} Network Delay (ms)
Safety Input 10 = 40.1 [ Reset | Advanced... I
Safety Output 20 60.0 | Reset

Configuration Cwnership:

Configuration Signature:

ID:

Date:

d03a_ecd? (Hex) Copy
1/13/2015

93247 AM 5 08 ms

12.

Status: Offline

[ ok | [ camcel | [ ey | [ Heb

The connection between the owner and the 2198-xxxx-ERS3 inverter is
based on the following:

e Servo drive safety network number

o GuardLogix slot number

¢ GuardLogix safety network number

e Path from the GuardLogix controller to the 2198-xxxx-ERS3 drive

. Configuration signature
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If any differences are detected, the connection between the GuardLogix
controller and the 2198-xxxx-ERS3 inverter is lost, and the yellow yield
icon appears in the controller project tree after you download the
program.

13. Click Advanced.

The Advanced Connection Reaction Time Limit Configuration dialog
box appears.

Advanced Connection Reaction Time Limit Configuration @

Input
Requested Packet Interval (RPI;: |~ f1D = ms (6-500)

Timeout Multiplier: 22 (1-4)

Metwork Delay Multiplier: 2002 % (10-600)

Connection Reaction Time Limit: 401 ms
Qutput

Requested Packet Interval (RPI): 20 me (Safety Task Period)

Timeout Multiplier: 2= (1-4)
Metwork Delay Multiplier: 2002 % (10-600)
Connection Reaction Time Limit: 600 ms

[ ok ][ cacel |[ Hep |

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 the GuardLogix 5570 Controllers User Manual,
publication 1756-UMO022.

14. Click OK to close the Advanced dialog box.
15. Click Apply to save the Safety tab parameters.
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Continue Inverter Configuration

After you've established your Kinetix 5700 inverters in the Logix Designer
application, the feedback options need to be defined for each axis. Each
physical axis supports motor and auxiliary feedback.

Table 87 - Kinetix 5700 Feedback Axis Summary

Kinetix 5700 Inverter | Inverter Cat. No. Motor Feedback Auxiliary Feedback
Single-axis Inverters 2198-Sxxx-ERS3 1 (axis 1) 1 (axis 2)
Dual-axis Inverters 2198-Dxxx-ERS3 2 (axis 1and 3) 2 (axis 2and 4)

Follow these steps to configure the axes for your Kinetix 5700 drive system.
1. Right-click the 2198-xxxx-ERS3 inverter you just created and choose
Properties.
The Module Properties dialog box appears.
2. Click the Associated Axes tab.

5| Module Properties: UM_EN2TR (2198-D006-ERS3 3.001) =N Eoh

| General I Connection I Safety I Time Sync I Module Info I Intemet Protocol I Port Configuration I Network | Associated Axes | Por 4
Axis 1: I<none> '] | New Axis. .. I E
Motor Feedback Device: [DSL Feedback 1 Port hd |
Load Feedback Device: I <none - |
Axis 2 (Auxiliary Axis): |<none> '] I MNew Axis...
Master Feedback Device: [ <none: - |
Axis 31 I<none> v| I New Axis...
Motor Feedback Device: | Universal Feedback Port & I
Load Feedback Device: [ <none - |
Axis 4 (Auxiliary Axis): I<none> v| [ Mew Axis...
Master Feedback Device: | <none - I

Status: Offline [ 0K ] | Cancel | Apphy Help

< [m 2

This example applies to dual-axis inverters (4 axes are possible). Single-
axis inverters support 2 axes.

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

New Tag (=)
MName: fodis_1 Create |
Description: " Cancel

- Help

Usage: <controller:
Alias For:
Data Type:  AXIS_CIP_DRIVE ™
Parameter
Connection:
Scope: §aUM_SafetyController -
Class: [Standard = ]
BExtemal » L
o [Read/Wite ]
Style:
[ Constart

Sequencing
[7] Open AXIS_CIP_DRIVE Configuration

Open Parameter Connections

4. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.
5. Click Create.

: 5 Motion Groups

The axis (Axis_1 in this example) appears in the
Controller Organizer under Motion Groups>

) ] i LB Axis 1
Ungrouped Axes and is assigned as Axis 1.
7| Module Properties: UM_EN2TR (2198-D006-ERS3 3.001) =<
| General I Connection I Safety I Time Sync I Module Info I Intemet Protocol I Port Corfiguration I MNetwork | Associated fxes™ | Pg 4 |

Axis 1: [Axis_l '] E] [ Mew Axis... ]

Motor Feedback Device: [DSL Feedback 1 Port ']

Load Feedback Device: [ <none: hd ]

Axis 2 (Auxiliary Axis): [<”°”E> '] [ Mew Axis...

Master Feedback Device: [ <none & ]

TIP  You can configure an axis as Feedback Only. Refer to Configure Feedback-
only Axis Properties on page 163 for more information.

Refer to Configure Module Properties on page 189 for configuring motor
feedback, load feedback, and master feedback devices.

6. Click Apply.
7. Repeat step 1 through step 13 for each 2198-xxxx-ERS3 servo drive.
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1. In the Controller Organizer, right-click Motion Groups and choose
New Motion Group.

The New Tag dialog box appears.

New Tag @
Name: UM_Mtion Create | w
Description: = P— ]

- Help
Usage: <controller:
Type: Connection...
Alias For:
Data Typs:  MOTION_GROUP E]
Parameter

Connection:

Scope: §1UM_SafetyController -

Class: [standard -

s (Read/Wite -

Style:

2. Type the new motion group Name.
3. Click Create.

Your new motion group appears in the Controller  £-£iMotion Groups
Organizer under the Motion Groups folder. L

4. Right-click the new motion group and choose
Properties.

The Motion Group Properties dialog box appears.

L@ Motion Group Properties - UM_Motion '?@
Unassigned: Assigned:
[Bist ]
ok [Comea ) Cowy ) o

5. Click the Axis Assignment tab and move your axes (created earlier) from
Unassigned to Assigned.

6. Click the Attribute tab and edit the default values as appropriate for

your application.

7. Clle OK. BB Mation Groups

- -8 UM_Motion

Your axis moves to the new motion group. fand.
o Ungrouped Axes
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Configure Feedback-only

Axis Properties

1.
2.

Follow these steps to configure feedback-only axis properties.

In the Controller Organizer, right-click an axis and choose Properties.
Select the General category.

The General dialog box appears.

@ Auxis Properties - Master_Feedback 01 = @
Categories:
..... General
----- Master Feedback
_____ Scaling Huis Configuration: lFeedback Only - |
""" Hookup Tests Feedback Configuration: | Master Feedback hd |
..... Polarity
""" Horming Assigned Group
----- Actions T
_____ Drive Parameters Motion Group: [UM_Moﬁon '] New Group
----- Parameter List Update Period: 20
..... Status EI
""" :'_aults & Asms Associated Module
..... ag
Module: (um_poos -
Module Type: 2198-DO06-ERS3
Power Structure: 2138-DO06-ERS3
Fuds Number: IZ vl
Puis State:
Ture... [ ok ] [ cance | Apply Help

3.
4.

8.

From the Axis Configuration pull-down menu, choose Feedback Only.

From the Feedback Configuration pull-down menu, choose Master

Feedback.

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 189 for configuration

examples.

Select the Master Feedback Category.
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The Master Feedback Device Specification appears.

-

@ Auxis Properties - Master_Feedback 01

Categories:
- General Master Feedback Device Specification
i MNFW* Device Function: Master Feedback
----- Scaling
..... Hookup Tests Feedback Channel: Feedback 1
""" Folartty Type: Not Specified -
----- Homing e

3 il pecified
""" . Digtal AgE ‘
----- Drive Parameters Digital AqB with VW
..... Parameter List Sine/Cosine
..... Status Sine/Cosine with UVW
----- Faults & Alarms Hpoiac
EnDat Sine/Cosine

----- Tag EnDat Digital

Puds State:

Manual Tune... [ oK

9. From the Type pull-down menu, choose a feedback device type.

See Configure Axis Properties beginning on page 190 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 86 for more information on
auxiliary feedback signals and Allen-Bradley auxiliary feedback encoders

available for use.
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COnfigure Induction-motor Follow these steps to configure induction-motor axis properties for various
Frequency'contrOI Axis frequency control methods.
Properties

General and Motor Categories

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.

The General dialog box appears.

@ Auxis Properties - Axis_3 = @
Categories:
General
Huis Configuration: I Frequency Control hd |
Feedback Configuration: | Mo Feedback ']

Assigned Group
Motion Group: | LIM_Motion hd |
Update Period: 20

Associated Module

Module: | UM_DO06 v]
Module Type: 2158-DO06-ERS3
Power Structure: 2133-DO06-ERS3
Pods Number: |3 v|
Pz State: Safety State:
fanual Tune [ ok ] [ cCance | [ Moy | [ Hep |

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.

Rockwell Automation Publication 2198-UM002D-EN-P - November 2016 165



Chapter 6

Configure and Start the Kinetix 5700 Drive System

166

7. Select the Motor category.

@ Axis Properties - Axis_3
Categories:
#* .. General Motor Device Specification
| Motor
- Model Data Source: [" late Datasheet v]
- Analyzer <nones Ch og
L Scaling =
----- Hookup Tests Motor Type: [Rotary Induction v]
..... Polarity . =
_____ Pl Units: Rev
""" Frequency Control Nameplate [ Datasheet - Phase to Phase parameters
..... Mions
..... Drive Parameters Rated Power: 10 kW Pole Count: 4
""" Parameter List Rated Votage:  460.0 Volts (RMS) Rated Frequency:  60.0 Hertz
..... Status
_____ Faults & Alams Rated Speed: 1780.0 RPM Max Speed: 3000.0 RPM
""" Tag Rated Cument: 32 Amps (RMS) Peak Cument: 6.0 Amps (RMS)
Motor Overoad Limit: ~ 100.0 % Rated
Mz State: Safety State:
Manual Tune.. [ ok | [ canced | [ My | [ hHep |

8. From the Data Source pull-down menu, choose Nameplate Datasheet.
This is the default setting.
9. From the Motor Type pull-down menu, choose Rotary Induction.

10. From the motor nameplate or datasheet, enter the phase-to-phase values
for your motor.

See Motor Category on page 330 for a motor performance datasheet

example.

11. Click Apply.
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Basic Volts/Hertz Method

1. Configure the General tab and Motor tab as shown in General and
Motor Categories on page 165.

2. Select the Frequency Control category.

3. From the Frequency Control Method pull-down menu, select Basic

Volts/Hertz.
£ Axis Properties - Axis_2 ;@
Categories:
Frequency Control
Frequency Control Method: | Basic Volts/Hertz hd
Basic Volts/Hertz
Maxdmum Voltage: 460.0 Volts (RMS)
Maxdmum Frequency: 130.0 Hertz
Break Voltage: 2300 Volts (RMS)
Break Frequency: 300 Hertz
Start Boost: 85 Volts (RMS)
Fun Boost: 85 Volts (RMS)
Limits
Velocity Limit Positive: 0.0 Position Units/s
Velocity Limit Negative: 0.0 Position Units/s
Acceleration Limit: 0.0 Position Units/s"2
Deceleration Limit: 0.0 Position Units/s"2
Pz State: Safety State:
anual Tune [ ok ] [ Cancel | [ 2oply Help

4. Enter the Basic Volts/Hertz attribute values appropriate for your
application.

Default values are shown.
5. Click Apply.

6. Sclect the Parameter List category.
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The Motion Axis Parameters dialog box appears.

-

@Axis Properties - Axis_2 ?@@l
Categories:
Motion Axis Parameters

Parameter Group: Frequency Control S
Mame £ | Value Unit
A imit 0.0 | Position Units/s"2
BreakFrequency 30.0 |Hz
Break\/oltage 0.0 [Volts (RMS)
‘Current\/ectorLimit 200.0 | % Motor Rated
D fonLimit 0.0 | Position Units/s"2
FiuxUpControl No Dela
FluxUpTime 0.0|s
Frequency Basic \/olts/Hertz]

i quency 130.0 |Hz
itage: 0.0 |Voits (RMS)
RunBoost 3.5 [Volts (RMS)
Ski 1 0.0 | Position Units/s
Ski 12 0.0 | Position Units/s
Ski lan 0.0 | Position Units/s
StartBoost 5.5 |\olts (RMS)
\elocityDroop .0 | {Position Units/s)/% Rated
VelocityLimitNegative 0.0 | Position Units/s
‘WelocityLimitPositive 0.0 |Position Units/s
‘VelocityLockTolerance 0.0 | Position Units/s
Mz State: Safety State:
Manual Tune... [ oK ] [ Cancel ] Apply Help

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 D, beginning on page 315,

for information and configuration examples regarding all of these topics.

Click OK.
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@ Auxis Properties - Axis_2

Categories:

- General

- Motor

Model
Analyzer

Puds State:

Sensorless Vector Method

Pt

Motor Categories on page 165.

2. Select the Frequency Control category.

. Configure the General tab and Motor tab as shown in General and

3. From the Frequency Control Method pull-down menu, select Sensorless

Vector.

Frequency Control

Frequency Control Method:

Maxdmum Voltage:

Maxdmum Frequency:

Limits
Velocity Limit Positive:

Velocity Limit Negative:

Acceleration Limit:
Deceleration Limit:

Safety State:

Sensorless Vector

0.0
1300

Volts (RMS)
Hertz

Position Units/s
Position Units/s
Position Units/s"2
Position Units/s"2

[o [O ]

[ ok ] [ cancel |

Help

4. Enter the Basic Volts/Hertz attribute values appropriate for your

application.
Default values are shown.

. Click Apply.

N

6. Sclect the Parameter List category.
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7. The Motion Axis Parameters dialog box appears.

£ Auis Properties - Axis 2 [ ===
Categories:
- General Motion Axis Parameters
- Motor
i Model Parameter Group: Frequency Control -
Analyzer
Name £ | Value Unit
A ionLimit 0.0 | Position Units/s"2
BreakFrequency 300|Hz
Break\/oltage 0.0 | Volts (RMS)
Current\/ectorLimit 200.0 | % Motor Rated
D fionLimit 0.0 | Position Units/s"2
FiuxUpControl No Delay]
FhuexUpTime 0.0|s
Freq ¥ Senzoriess Vector|
i quency 130.0 |Hz
Joltage 0.0 | Volts (RMS)
RunBoost 5.5 |\Volts (RMS)
i 1 0.0 | Position Units/s
12 0.0 | Position Units/s
land 0.0 | Position Units/s
StartBoost 5.5 |\Volts (RMS)
\elocityDroop 0.0 | {Position Units/s)/% Rated
VelocityLimitNegative 0.0 | Position Units/s
VelocityLimitPositive 0.0 | Position Units/s
‘VelocityLockTolerance 0.0 | Position Units/s
Mz State: Safety State:
Manual Ture... [ ok | [ cancad | [ aeok Help

8. From the Parameter Group pull-down menu, choose Frequency
Control.

9. Set the FluxUp, SkipSpeed, VelocityDroop, MaximumFrequency,
MaximumVoltage, and CurrentVectorLimit attributes appropriate for
your application.

See the corresponding section in Appendix D, beginning on page 315,
for information and configuration examples regarding all of these topics.

10. Click Apply.
11. Select the Motor>Model category.

Motor model attributes are automatically estimated from the
Nameplate/Datasheet parameters. For improved performance, motor
tests can be run.

12. Select the Motor>Analyzer category.

170 Rockwell Automation Publication 2198-UM002D-EN-P - November 2016



Configure and Start the Kinetix 5700 Drive System  Chapter 6

13. The Analyze Motor to Determine Motor Model dialog box opens.

@ Auxis Properties - Axis_2 I.?I@

Categories:

Analyze Motorto Determine Motor Model

| Dynamic Mator 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 RFM
Accept Test Results &
Mz State: Safety State:
Manual Tune... [ QK ] [ Cancel Apply Help

14. Click one of the motor test tabs.

In this example, Calculate Model is chosen. See Motor Tests and
Autotune Procedure on page 332 for information about each of the
tests.

15. Click Start.
16. Click Accept Test Results.
17. Click OK.
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Fan/Pump Volts/Hertz Method

Pt

. Configure the General tab and Motor tab as shown in General and

Motor Categories on page 165.

2. Select the Frequency Control category.

3. From the Frequency Control Method pull-down menu, select Fan/

Pump Volts/Hertz.
£ Axis Properties - Axis_2 = @
Categories:
- General Frequency Control
- Motor
Frequency Cortrol Method: | Fan/Pump Volts/Hertz hd
Maxdmum Voltage: 0.0 Volts (RMS)
Maxdmum Frequency: 130.0 Hertz
o 30.0
Fun Boost: 0.0 Volts (RMS)
Limits
Velocity Limit Positive: 0.0 Position Units/s
Velocity Limit Negative: 0.0 Position Units/s
Acceleration Limit: 0.0 Position Units/s"2
Deceleration Limit: 0.0 Position Units/s"2
Mz State: Safety State:
anual Tune [ ok ] [ cancel | [ Ay | [ Heb

4. Enter the Basic Volts/Hertz attribute values appropriate for your
application.

Default values are shown.

. Click Apply.

N

6. Sclect the Parameter List category.
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The Motion Axis Parameters dialog box appears.

£ Auis Properties - Axis 2 [ ===
Categories:
- General Motion Axis Parameters
- Motor
i Model Parameter Group: Frequency Control -
Analyzer
----- Scaling MName £ | Value Unit
----- Hookup Tests A ionLimit 0.0 Position Units/s"2
..... Polarity BreakFrequency 30.0 (Hz
----- Planner Break\/oltage 0.0 [Volts (RMS)
----- Frequency Control Current\/ectorLimit 200.0 | % Motor Rated
----- Actions Dx fionLimit 0.0 | Position Units/s"2
----- Drive Parameters FluxUpControl No Delay|
FluxUpTime 0.0z
Freq ¥ Fan/Pump “/olts/Hertz|
i quency 130.0 |Hz
/oltage 0.0 \Volts (RMS)
RunBoost 8.5 |\olts (RMS)
Shij 1 0.0 | Position Units/s
Shij 12 0.0 | Position Units/s
Shij Jan 0.0 | Position Units/s
StartBoost 8.5 |\olts (RMS)
\/elocityDroop 0.0 | (Position Units/s)/% Rated
VelocityLimitNegative 0.0 | Position Units/s
VelocityLimitPositive 0.0 | Position Units/s
‘VelocityLockTolerance 0.0 | Position Units/s
Pz State: Safety State:
Manual Tune... [ 0K ] [ Cancel ] Apply Help
7. From the Parameter Group pull-down menu, choose Frequency

Control.

Set the FluxUp, SkipSpeed, VelocityDroop, RunBoost,

MaximumFrequency, MaximumVoltage and CurrentVectorLimit
attributes appropriate for your application.

See the corresponding section in Appendix D, beginning on page 315,

for information and configuration examples regarding all of these topics.

Click OK.
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cOnfigure IPM Motor Closed- Flollo(\ivlthcse st.eps to cor.lfigure interior permanent-magnet (IPM) motor
loop Control Axis Properties ~ %<~ °oP #xis properties.

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Sclect the General category.

The General and Associated Module dialog box appears.

@ Auxis Properties - Axis_3 = @
Categories:
& General
= Metar - LT =
_____ Model Huis Configuration: IPosrtlon Loop v|
e Analyzer Feedback Configuration: | Mator Feedback hd |
----- Motor Feedback i T
_____ Scaling Application Type: |Constant Speed v|
----- Hookup Tests Loop Response: | Medium ']
..... Polarity
* - Autotune Assigned Group
= Load ) ] - —
i.... Backiash Mation Group: |UM_Mot|on ']
- Compliance Update Period: 20
- Friction
~Obsarver Associated Module
----- Position Loop
_____ iy Module: [um_s130 -
----- Acceleration Loop Module Type: 2138-5130-ERS3
""" Torqus/Currsnt Loop Patves: Sichins: 2198-5130-ERS3
----- Planner
..... Homing Fuds Number: | 1 ']
..... Mions
----- Drive Parameters
----- Parameter List
----- Status
----- Faults & Alarms
..... Tag
Mz State: Safety State:
Manual Tune... [ QK ] | Cancel | | Apply | | Help I

3. From the General pull-down menus, change configuration settings as
needed for your application.

IMPORTANT  Frequency Control is not supported for interior permanent magnet
(IPM) motors.

4. From the Associated Module>Module pull-down menu, choose your
Kinetix 5700 drive.

The drive catalog number populates the Module Type and Power
Structure fields.

5. Click Apply.

6. Sclect the Motor category.
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The Motor Device Specification dialog box appears.

@ Auxis Properties - Axis_3

Categories:

- General

- Model
- Anatyzer
* - Motor Feedback

- Backlash

- Compliance

- Friction
-Observer

----- Position Loop

----- Velocity Loop

----- Acceleration Loop
----- Torgue,/Curmrent Loop
----- Planner

Puis State:

Manual Tune...

[F=3 Eol 5
Motor Device Specification
Data Source: lCatang Number '] [P—]
Catalog Mumber:  VPC-B1654D-50c2FS Change Catalog...
Motor Type: Rotary Interior Permanent Magnet
Units: Rev
Mameplate [ Datasheet - Phase to Phase parameters
Rated Power: 109 kW Pole Count: 10
Rated Voltage: 480.0 Volts (RMS)
Rated Speed: 3000.0 RPM Max Speed: 5000.0 RPM
Rated Cument: 264 Amps (RMS) Peak Cumrent: 5517 Amps (RMS)
Rated Torque: 350 MN-m Mator Overoad Limit:  100.0 % Rated
Extended Speed

7] Bdended Speed Pemissive
Bus Overvoltage Speed: 0.0 RPM
Max Edended Speed: 5000.0 RPM

DANGER: 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 | [ ey | [ Heb

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 NMumber
Catalog Number:

==
VPC-B1654D-50c2F S
[ Cancel |

VPC-B1654D-Qroc2F5 A Cancel
VPC-B1654D-QroedFS

VPC-B1654D-SoedFS Help
VPC-B21539-Groc2F5
VPC-B21533-GhoedFS

Filters
Voltage Family Feedback Type
[<all> ~| [vrce -] [l -

9. Select the motor catalog number appropriate for your application.
To verify the motor catalog number, refer to the motor name plate.
10. Click OK to close the Change Catalog Number dialog box.
11. Click Apply.

Motor data specific to your motor appears in the Nameplate / Datasheet
- Phase to Phase parameters field.
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12. For Extended Speed operation, check Extended Speed permissive in the

Extended Speed field. See Extended Speed on page 350, for more

information.

13. Select the Scaling category and edit the default values as appropriate for

your application.

@ Axic Properties - Axis 3

Categories:

- General
=) Motor
- Model
- Prighyzer
- Mator Feedback
- Hookup Tests
- Polarity
- Autotune
=- Load
Bacldash
- Compliance
- Friction
-~ Observer
- Position Loop
Velocity Loop
- Acceleration Loop
- Torque/Cument Loop
- Planner
- Homing
Actions
- Drive Parameters
- Parameter List
- Status
- Faults & Alamms
Tag

Podis State:

Manual Tune...

(= [=]w]
Scaling to Convert Motion from Controller Units to User Defined Units
b
Transmission
1 1
Actuator
<nong:
1.0 Milimeter/Rev
10 Millimeter
Scaling
Units Posttion Units
Scaling: 1.0 Position Units per 10 Mator Rev
Travel
1000.0
1.0 10
[ Soft Travel Limits
Safety State:

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_3

Categories:

- General
1 Mator
i+ Madel
Analyzer
- Mator Feedback
- Scaling
-~ Hooleup Tests

- Compliance
Friction

- Observer

- Pogition Loop

- Velocity Loop

- Acceleration Loop
Torque/Current Loop

- Planner

- Homing

- Actions

- Drive: Parameters
Parameter List

- Status

-~ Faults & Alams

- Tag

Fuds State:

Manual Tune

=5 (=R 5
Characteristics of Motor Load
Load Inertia/Mass
Use Load Ratio
Load Ratio 0.0 Load Inertia/Motor Inertia
Mator Inertia 0.00532 Kg-m™2
0.00532
Inertia/Mass Compensation
System Inertia: 0.07618357 % Rated/[Rev/s"2)
System Acceleration: 13126189 Rev/s™2 @100 % Rated
Active Load Compensation
Torque Offset: 00 % Rated
Safety State:
[ ok ] [ caneal | [ Mooy | [ Hep

16. Click Apply, if you make changes.
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17. Select the Actions category.

£% Axis Properties - Axis_3

Categories

+~ General
£ Motor
i Model
: Analyzer
- Motor Feedback
- Scaling
+ Hookup Tests
Polarity
- Autotune
* - Load
- Backiash
Compliance
Friction
= Observer
Position Loop
- Velocity Loop
- Acceleration Loop
Torque/Cumert Loop
- Planner
-~ Homing
Drive Parameters
- Parameter List
- Status
Faults & Alams
< Tag

Hods State

Manual Tune

B

Actions to Take Upon Conditions

Disable: (MSF) Stopping Action” | Curert Decel & Disable
Inverter Overoad Action:

DANGER: Modifying Exception
y l %, |Action settings may require

Eneime Bonting b s to e
Exception Condition Action - personnel, machine, and property.
Brake Slip StopDrive = [ Refer to user manual for additional
Bus Capaciter Module Failure StopDrive - information
Bus Overvolttage Factory Limit StopDrive >
Bus Power Blown Fuse StopDrive JE3
Bus Power Loss StopDrive -

Bus Power Sharing StopDrive >
Bus Regulator Overtemperature Factory Limit | StopDrive &3
Bus Undervolttage Factory Limit StopDrive JE3
Bus Undervoltage User Limit StopDrive -
Control Module Overtemperature User Limit >
Converter AC Power Loss StopDrive JE3
Converter Ground Current Factery Limit StopDrive =l -
Safety State:
) o) ) )

From this dialog box, you can program actions and change the action for
exceptions (faults). Refer to Logix5000 Controller and Drive Module

Behavior on page 220 for more information.

18. Select the Parameter List category.

£5 Axis Properties - Axis_1

Categories:

- General
£ Motor
- Model
:--Ana?yzer
- Motor Feedback
- Sealing
Hookup Tests
Polarity
- Mutotune
- Load
i Backlash
: Compliance
Friction
- Observer
- Posttion Loop
- Velocity Loop
- Acceleration Loop
Torque/Currert Loop
Planner
- Homing
- Pctions
- Drive Parameters
Status
- Faults & Alarms
- Tag

Poas State:

Manual Tune

= o]
Motion Axis Parameters

Parameter Group:
Name & | Value Unit -
AccelerationFeedforwardGain 0.0[% E
AccelerationLimit 3392.2446 | Position Unitsis"2 N
ActuatorDiameter 1.0
ActuatorDiameterUnit Milimeter
ActuatorLead 1.0
ActuatorLeadUnit Wilimeter/Rev
ActuatorType <none]
AdaptiveTuningConfiguration Disabled
AverageVelocityTimebase 025|s
BacklashCompensationVWindow 0.0 |Position Units
BacklashReversalOfiset 0.0 | Position Units.
BrakeProveRampTime 0.0|s
BrakeSlipTolerance 0.0 |Position Units.
BrakeTes{Torque 0.0|% Motor Rated
CommandUpdateDelayQffset 0|us
C ionOffset 0.0|Degrees
C i ity Normal
C urrent 100.0 |% Motor Rated
ConversionConstant 1000000.0 | Motion Counts/Position Units

|| CurrentVectorLimit 58.808613 |% Motor Rated =

Safety State:

From this dialog box you can set brake engage and release delay times for

servo motors. For recommended motor brake delay times, refer to the

Kinetix Rotary Motion Specifications Technical Data, publication
KNX-TDO0O01.

19. Click OK.

20. Repeat step 1 through step 19 for each servo motor axis.
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cOnfigure SPM Motor Closed- Follow these steps to configure surface permanent-magnet (SPM) motor
loop Control Axis Properties
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closed-loop axis properties.

1. In the Controller Organizer, right-click an axis and choose Properties.

2. Sclect the General category.

The General and Associated Module dialog box appears.

@ Auxis Properties - Axis 1 = @
Categories:
General
Huis Configuration: IPosﬂion Loop ']
Feedback Configuration: IMotor Feedback hd |
Application Type: | Basic hd |
Loop Response: | Medium hd |
Assigned Group
i... Backlash Mation Group: |UM_Motion v| =) ew G
-Compliance Update Period: 20
- Friction
~Obsarver Associated Module
----- Position Loop
_____ e B Module: (um_poos -
----- Acceleration Loop Module Type: 2138-DD06-ERS3
""" et Lo T Frare 2198-DODG-ERS3
----- Planner
..... Homing Puds Number: I'I ']
..... Mions
----- Drive Parameters
----- Parameter List
..... Status
----- Faults & Alarms
..... Tag
Huis State: Safety State:
Manual Tune... [ 0K ] | Cancel I Apply Help
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.

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_1 = @
Categories:
General Motor Device Specification
* Model Data Source: [Catalog Number v]
Analyzer Catalog Number:  VPL-B1306F-C
g NumDer: Chi Catalog...
* . Motor Feedback e TR
Motor Type: Rotary Permanent Magnet
Units: Rev
Mameplate [ Datasheet - Phase to Phase parameters
Rated Power: 295 kW Pole Court: 8
Rated Voltage: 480.0 Volts (RMS)
Rated Speed: 4250.0 RPM Max Speed: 4250.0 RPM
----- Position Loop Rated Cument: 10.45 Amps (RMS) Peak Curment: 3548 Amps (RMS)
----- Velocity Loop i - e
_____ Acceleration Loop Rated Torque: 13.38 MN-m Motor Overoad Limit: ~ 100.0 * Rated
----- Torgue/Curmrent Loop
----- Planner
----- Homing
..... Mions
----- Drive Parameters
----- Parameter List
..... Sta«tus
----- Faults & Alarms
..... Tag
Mz State: Safety State:

[ ok | [ cancel | [ ey | [ Heb

7. From the Data Source pull-down menu, choose Catalog Number.
8. Click Change Catalog.
The Change Catalog Number dialog box appears.

Change Catalog NMumber
Catalog Number:

(=)
VPL-B1306FC
[ Concel |

VPL-B1304CC - Cancel
VPL-B1304C-P
VPL-B134EC
VPL-B1304E-P Help
VPL-B1304ML
VPL-B1304M-P
VPL-B1306CC
VPL-B1306C-P E
L
VPL-B1306F-P -
Filters
Voltage Family Feedback Type

[<a||> v] [<a||> v] [<a||> 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_1 = '@
Categories
» | Scaling to Convert Motion from Controller Units to User Defined Units
Load Type: Direct Coupled Rotary =
Transmission
1 1
Actuator
<none
1.0 Millimeter/Rev
| 1.0 Millimeter
| Scaling
Units: Position Units
""" Fostior: Loop Scaling: 10 Posttion Units per 10 Motor Rev
----- Velocity Loop . =
----- Acceleration Loop | Travel
----- TorwerGurrt o) | e
----- Planner
..... Homing 1000.0
..... Mions 1 : 1 :
----- Drive Parameters | | : :
..... Parameter List [] Soft Travel Limits
Status 0.0
- Faults & Alams ™
4 1 2 0.0
e | =l

13. Click Apply, if you make changes.

14. Select the Load category and edit the default values as appropriate for

your application.

@ Auis Properties - Axis_1

. | Characteristics of Motor Load

Load Inertia/Mass

[¥] Use Load Ratio

Load Ratio: 0.0 Load Inertia/Mator Inertia
Motor Inertia: 0.00012 Kg-m™2
0.00012

Inertia/Mass Compensation

System Inertia: 0.015100271 % Rated/(Rev/s™2)
----- Position Loop

----- Velocity Loop

----- Acceleration Loop |
----- Torque/Cument Lo|
----- Planner

..... Homing Torque Offset: 0.0 % Rated

System Acceleration: 6622 3575 Rev/s"2 @100 % Rated

Active Load Compensation

----- Drive Parameters | |

- Faults & Alams

4 1 L

o) ) (o

Lo [O sl

15. Click Apply, if you make changes.

16. Seclect the Actions category.
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The Actions to Take Upon Conditions dialog box appears.

S—— =
@Axrs Properties - Axis_1 l l@

Categories:
- General Actions to Take Upon Conditions

£ Motor
... Mator Feedback Stop Action: Cument Decel & Disable =
- Sealing Mator Overload Action

Hookup Tests

g vy ettt ckn
- Putatune
= Load Exceptions
PUSRI?” Loop Exception Condition Action o DANGER: Modifying Exception
B EDC\W@L'WDLO Brake Slip StopDrive A & b Acton setings may require
OO L Bus Capacitor Module Failure StopDrive - pmgmmmatlcalf_y stopping or
.- Torque/Cument Loop = 2 = disabling the ads to protect
Bus Overvoltage Factory Limit StopDrive = personnel, machine, and property

.- Planner E : L

" Bus Power Blown Fuse StopDrive =

Bus Power Loss StopDrive = Refer to user manual for addtional

Onve P Bus Power Sharing StopDrive L) Information.

ane ‘et st Bus Regulator Overtemperature Factory Limit | StopDrive =3
Staatmm ol Bus Undervoltage Factory Limit StopDrive =3
i tae Bus Undervoltage User Limit StopDrive L3
- Fautts & Alams - = = =

T C Startup Failure StopDrive 3|
led Controller Initiated Exception StopDrive =

Converter AC Power Loss StopDrive =l ™
Pods State: Safety State:

Help

Manual Tune... 0K Cancel
ok ]

From this dialog box, you can program actions and change the action for

exceptions (faults). Refer to Logix5000 Controller and Drive Module

Behavior on page 220 for more information.
17. Select the Parameter List category.

The Motion Axis Parameters dialog box appears.

%> Axis Properties - Ais 1 o B
Categories:
- General Metion Axis Parameters
=) Motor
| Modd ParameterGroup
- Analyzer
- Mator Feedback Name & | Value Unit -
- Sealing “AccelerationFeedforwardGan 00 |% El
-~ Hookup Tests AccelerationLimit 3392.2446 |Position Units/s"2 I
Polarity ActuatorDiameter 1.0
- Autotune ActuatorDiameterUnit Milimeter
=i Lo ActuatorLead 1.0
i~ Backlash ActuatorLeadUnit Milimeter/Rev
ActuatorType <NOnes
H AdaptiveTuningConfiguration Disabled
i Observer AverageVelcityTimebase 0.25)s
-~ Position Loop BacklashCompensationWWindow 0.0 |Position Units.
- Velocity Loop BacklashReversalOffset 0.0 | Position Units.
-~ Acceleration Loop BrakeProveRampTime 0.0|s
- Torque/Cument Loop BrakeSlpTolerance 0.0 |Position Units.
Planner BrakeTes{Torque 0.0 |% Motor Rated
- Homing CommandU pdateDelayO ffset 0fus
-~ Actions C ion0 fiset 0.0 |Degrees
Drive P i ity Normal
s P arameter List| = i ingCurrent 100.0 |% Motor Rated
- Status ConversionConstant 1000000.0 |Motion Counts/Position Units.
Faults & Alams CurrentVectorLimit 55808613 |% Motor Rated b
- Tag —
Huds State: Safety State:

From this dialog box you can set brake engage and release delay times for
servo motors. For recommended motor brake delay times, refer to the
Kinetix Rotary Motion Specifications Technical Data, publication
KNX-TDO001.

18. Click OK.
19. Repeat step 1 through step 18 for each servo motor axis.
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Configure Induction-motor
Closed-loop Control Axis

Properties

182

Follow these steps to configure induction-motor closed-loop control axis

properties.

1. In the Controller Organizer, right-click an axis and choose Properties.

2. Sclect the General category.

The General and Associated Module dialog box appears.

@ Auxis Properties - Axis 1

Categories:

- Mator

Model
Anatyzer
Motor Feedback

Velocity Loop
Acceleration Loop
Torgue/Curmrent Loop
Planner

Puds State:

Manual Tune...

General

Huis Configuration:
Feedback Configuration:
Application Type:

Loop Response:

Assigned Group
Motion Group:
Update Period:

Associated Module
Module:
Module Type:
Power Structure:

Pods Number:

Safety State:

[ Position Loop

[ Motor Feedback

IBadc

I Medium

[UM_Motion

20

(um_poos

2138-DO06-ERS3
2138-DO06-ERS3

[1

OK

] | Cancel I Apply

=

Help

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.

5. Click Apply.

6. Sclect the Motor category.
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The Motor Device Specification dialog box appears.

@ Axis Properties - Axis_3 = @
Categories:
Motor Device Specification
Data Source: |" late Datasheet v| Parameters...
<none Change Catalog
Motor Type: | Rotary Induction hd |
Units: Rev

Nameplate [ Datasheet - Phase to Phase parameters

Rated Power: 10 kw Pole Count: 4
Rated Voltage: 460.0 Volts (RMS) Rated Frequency: 60.0 Hertz
Rated Speed: 1780.0 RPM Max Speed: 3000.0 RPM
Rated Cument: 32 Amps (RMS) Peak Cument: 6.0 Amps (RMS)
Motor Overoad Limit: ~ 100.0 % Rated
Mz State: Safety State:
nual Tune [ ok | [ cancel | [ ooy | [ Heb |

7. From the Data Source pull-down menu, choose Nameplate Datasheet.

This is the default setting. If you have an Allen-Bradley HPK-Series™
asynchronous rotary motor, refer to page 179 to see how to populate the
Nameplate / Datasheet parameters by selecting the motor catalog
number.

IMPORTANT  When you configure HPK-Series motor parameters by selecting the
motor catalog number, you must also configure the Polarity
category. This requirement applies to only HPK-Series asynchronous
motors. See Knowledgebase document 732760 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.
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b. For Motor Polarity, click Inverted (default is Normal).

@ Auxis Properties - Axis_2 = '@
Categories:
- General Motion. Motor. and Feedback Polarity
=) Moter ) .
i.... Model Moation Polarity: @ Nomal () Inverted Change Catalog Number @
""" Analyzer ( Motor Polarity: () Normal @) In\rerted) Catalog Number: )
I':;;"I:;eedback Feedback 1 Polarty: @ Normal () Inverted HPK-B2510C-5
HPK-B2212C-5 B Cancel
HPK-B2508E-S oot
HPK-B2510C-M o
b - Modiyi iy setti |HPKB2S10CS [l p
) i l k DANGER: Modifying polarity setting may cause uneg HPKE1I07CM 4
- Backlash HPK-E1307C-5
- Compliance HPK-E1307E-M
e kel HPKE13072.5 .
..... Position Loop Lini C4annrc
----- Velocity Loop Fitters
""" Acceleration Loop Voltage Famity Feedback Type
..... ;’lorquefCurrEnt Loop [<3"> v] [<3"> v] [<3"> =
----- anner
----- Homing
..... Mions
..... Mriva Paramatars
c. Click Apply and return to the Motor category.
8. From the Motor Type pull-down menu, choose Rotary Induction.
9. From the motor nameplate or datasheet, enter the phase-to-phase values
for your motor.
See Motor Category on page 330 for a motor performance datasheet
example.
10. Click Apply.
11. Select the Motor Feedback category.
The Motor Feedback Device Specification dialog box appears.
@ Auxis Properties - Axis_2 = '@
Categories:
Motor Feedback Device Specification
Device Function: Motor Mounted Feedback
Feedback Channel: Feedback 1
Type: Not Specified -
Unﬂs: pecitied
Hiperface
Hiperface DSL
Sine/Cosine
Sine/Cosine with UVW
Hiperface
’ BaCH?Sh EnDat Sine/Cosine
- Compliance EnDat Digital
- Friction

12. From the Type pull-down menu, choose the feedback type appropriate
for your application.

See Configure Feedback Properties on page 189 for feedback

configuration examples.

13. Click Apply.
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14.

Select the Scaling category and edit the default values as appropriate for
your application.

52 Axis Properties - Asis_1 [ = -3 =]
Categories:
...... General » | Scaling to Convert Motion from Controller Units to User Defined Units
Ea
Load Type: Direct Coupled Rotary =
Transmission
1 1
Actuator
<nones
1.0 Millimeter/Rev
| 1.0 Millimeter
i Scaling
Units: Position Units
""" Fosttion Loop Scaling: 1.0 Position Units per 10 Motor Rev
; l M !
----- Velocity Loop -
----- Acceleration Loop | Travel
""" Torgue./Currert Lo| Mode: Unlimited -
----- Planner
..... Homing 1000.0
----- Actions 10 1.0
----- Drive Parameters | : :
[ Soft Travel Limits
4 3 0.0
v g
15. Click Apply, if you make changes.
16. Select the Actions category.
The Actions to Take Upon Conditions dialog box appears.
1 fuis Properties - Axis_1 [o [ =)
Categories:
... General Actions to Take Upeon Conditions
£} Motor
Metor Feedback Stop Action: Currert Decel & Disable v
p——
+-- Hookup Tests
- Autotune
- Load Exceptions
Pnsrti?n Loop Exception Condition Action - DANGER: Modying Exception
- :Ioc‘wml..oopm Brake Sip StopDrive = . ! A, Action settings may require
) Bus Capacitor Module Failure StopDrive L pmgmmma{lcalr_y O
.- Torque/Cument Loop = - disabling the @ds to protect
Bus Overvoltage Factory Limit StopDrive 3 ersonnel, machine, and property.
- Planner 3 p : Chin i
Bus Power Blown Fuse StopDrive &3
' Bus Power Loss StopDrive = _Referto user manual for addtional
Drive P Bus Power Sharing StopDrive &3 information
e Bus Requlator Overtemperature Factory Limit | StopDrive -
- Parameter List = = ™
Bus Undervoltage Factory Limit StopDrive -
Status = = =
. Faults & Aams Bus Undervoltage User Limit StopDrive -
T C Startup Failure StopDrive L)
iad Controller Iitiated Fxception StopDrive =
Converter AC Power Loss StopDrive =l ™
Fods State: Safety State:
e

17.

Rockwell Automation Publication 2198-UM002D-EN-P - November 2016

From this dialog box, you can program actions and change the action for
exceptions (faults). Refer to Logix5000 Controller and Drive Module
Behavior on page 220 for more information.

Select the Parameter List category.

185



Chapter 6

Configure and Start the Kinetix 5700 Drive System

186

The Motion Axis Parameters dialog box appears.

£ Axis Properties - Axis_2

Categories:

Analyzer

Position Loop

----- Velocity Loop
----- Acceleration Loop
----- Torgue,/Curmrent Loop

Planner

Puis State:

Manual Tune...

o =l
Motion Axis Parameters
Parameter Group: Torque/Cument Loop - Associated Page...
Name £ | Value Unit
Current\/ectorLimit 200.0 | % Motor Rated
FluxLoop i 1000.0 |He
FhuxUpControl No Dela
FhuxUpTime 0.0|s
OvertorqueLimit 200.0 | % Motor Rated
OvertorgqueLimitTime 00|s
TorqueLimithegats -200.0 | % Motor Rated
TorquelimitPositive 200.0 | % Motor Rated
TorguelLoopE ik 400.0 |Hz
TorqueRateLimit 1000000.0 | % Motor Rated/s.
TorgueThreshold 130.0 |% Motor Rated
UndertorqueLimit 10.0 | % Motor Rated
UndertorqueLimitTime 0.0|s
Safety State:
[ ok ] [ cance | App Help

18. From the Parameter Group pull-down menu, choose Torque/Current
Loop.

19. Set the FluxUp attributes appropriate for your application.

See the corresponding section in Appendix D, beginning on page 315,
for information and configuration examples regarding this topic.

IMPORTANT  The Automatic FluxUpControl setting is recommended for best
autotune results.

20. Click Apply.
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21. Select the Load category and edit the default values as appropriate for

your application.

@ Auis Properties - Axis_1

Categories:

. | Characteristics of Motor Load
Load Inertia/Mass

Load Coupling:
[¥] Use Load Ratio

Load Ratio: 0.0
Motor Inertia: 0.00012 Kg-m™2
0.00012

Inertia/Mass Compensation
System Inertia: 0.015100271
System Acceleration: 6622 3575

----- Position Loop

----- Velocity Loop

----- Acceleration Loop |
----- Torgue/Curmrent Lo
----- Planner

..... Homing Torque Offset: 0.0 % Rated

Active Load Compensation

- Faults & lams 7

4 i 3

Load Inertia/Mator Inertia

% Rated/(Rev/s"2)
Rev/s"2 @100 % Rated

] I Cancel

Manual Tune... | oK

o 5]

22. Click Apply, if you make changes.
23. Click OK.
24. Select the Motor>Model category.

Motor model attributes are automatically estimated from the
Nameplate/Datasheet parameters. For improved performance, motor

tests can be run.
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25. The Analyze Motor to Determine Motor Model dialog box opens.

@ Auxis Properties - Axis_2 ;@

Categories:

Analyze Motorto Determine Motor Model

| Dynamic Mator Test | Static Motor Test | Calculate Model

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 RFM
Accept Test Re €
Mz State: Safety State:
Manual Tune... QK ] I Cancel ] Apply Help

IMPORTANT  The Dynamic motor test cannot be run without a non-zero motor
inertia.

26. Click the tab corresponding to the Motor Test you want to run.

See Motor Tests and Autotune Procedure on page 332 for information
about each of the tests.

27. Click Start.
28. Click Accept Test Results.
29. Click Apply.
30. Select the Autotune category.
See Tune Induction Motors on page 204 for more information.

31. Repeat step 1 through step 31 for each induction motor axis.
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Configure Feedback
Properties

This section provides more configuration detail for module properties and axis
properties when incremental feedback types are used in your application.

Configure Module Properties

Configure the module properties of your Kinetix 5700 servo drive depending
on how you intend to use the feedback connectors.

1. Right-click an axis in the Controller Organizer to configure and choose
Properties.

The Module Properties dialog box appears.

&) Module Properties: UM_EN2TR (2198-D006-ERS3 7.001) (ol ]|=]
General |Connec:1ion I Safety I Time Sync i Module Info I Intemet Protocol | Port Corfiguration I Netwaork I Associated Axes I Par|:2:]*
Type: 2198-D006-ERS3 Kinetix 5700 Dual Axis, 2.5, 458-747 Volt DC, Metwork Safety ...
Vendor: Allen-Bradley
Parent: UM_ENZTR Ethernet Address
M - UM_D0o0os
ame = Module Definition ==
Description: T
Revision: 0015
Electronic Keying: i odule -
Module Definition ¢ 5
Change ...
( Revision: 7.001 ) Power Structure: [2133—D ERS3 VJ
Electronic Keying: Compatible Module [¥] Verify Power Rating on Connection
Connection: Motion and Safety
Power Structure: 2198-D00G-ERS3 [ oK ] I P ] [ Help ]

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

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

3. Click the Associated Axes tab.

5| Module Properties: UM_EN2TR (2198-D006-ERS3 4.001) =& =]
| General I Connection I Safety I Time Sync I Module Info I Intemet Protocol I Port Corfiguration I Metwork | Associated fxes | P4 |
Axds 13 [avas 2 o) [ [(ewaxs..
Motor Fesdback Device: [DSL Feedback 1 port -
Load Feedback Device: (universal Feedback 1 Port -
Axis 2 (Aundliary Axis): [snone> - [ Mew aoxs...
Master Feedback Device: [<nnne> v]

4. Configure each axis for Motor feedback, Load feedback, and Master
feedback devices appropriate for your application.

See Continue Inverter Configuration on page 160 for more information
on configuring module properties for dual-axis and single-axis inverters.
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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 Motor Feedback Device, Load Feedback Device,
and Master Feedback Device.
Table 88 - Motor Feedback Compatibility
Motor Feedback Device A Feedback
Option Feedback Type Description Connector
- Digital AqB Applies to Allen-Bradley Bulletin MPL (-H) rotary motors, Bulletin MPAS
- Digital AgB with UYW Incremental (direct-drive) linear actuators, LDAT-Series (-xBx) linear thrusters, and
+ Sine/Cosine LDC-Series™ linear motors wired to the 2198-K57CK-D15M universal
- Sine/Cosine with UVYW connector kit.
. « EnDat Sine/Cosine Applies to Allen-Bradley Bulletin RDB and Bulletin VPC-Bxxxxx-Y motors | 15-pin universal
Universal Feedback 1 Port | | EnDat Digital wired to the 2198-K57CK-D15M universal connector kit. feedback (UFB)
Applies to Allen-Bradley Bulletin MPL, MPM, MPF, MPS (-M/S or -V/E),
and VPC-Bxxxxx-S rotary motors; Bulletin MPAS (ballscrew), MPAR, MPAI,
) linear actuators; HPK-Series rotary motors; and LDAT-Series (-xDx) linear
High-resolution thrusters wired to the 2198-K57CK-D15M universal connector kit.
Hiperface single-turn and
multi-turn, absolute | Applies to Allen-Bradley Bulletin MPL, MPM, MPF, MPS (-M/S or -V/E)
and VPC-Bxxxxx-Q rotary motors; Bulletin MPAS (ballscrew), MPAR, MPAI
linear actuators; HPK-Series rotary motors; and LDAT-Series (-xDx) linear 2-pin motor
DSL Feedback 1 Port thrusters wired to the 2198-H2DCK converter kit. feedback (MF)
. Applies to Allen-Bradley Bulletin VPL, VPF, VPS and VPC-Bxxxxx-Q rotary
Hiperface DSL. motors wired to the 2198-KITCON-DSL connector kit.

190

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. Contact your local distributor or Rockwell Automation
representative for support options.

This example shows acceptable feedback port assignments.

5] Module Properties: UM_EN2TR (2198-D006-ERS3 4.001) (=@ =]
[ General [ Connection | Safety | Time Sync [ Modue ifo | temet Protocol | Port Configuration [ Network | Associated Axes [P « |

fods 1: [vas 2 - [ New axs...

Motor Fesdback Device: [DSL Feedback 1 port -

Load Feedback Device: (universal Feedback 1 Port -

Axis 2 (Audiary Axis): <none> -] [ Mew aas

Master Feedback Device: [<ncne> v]

5. Click OK.

Configure Axis Properties

In this section you configure the axis properties of your Kinetix 5700 servo
drive for the type of feedback you intend use in your application.
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Table 89 defines valid feedback assignments for each feedback type.

Table 89 - Valid Feedback Assignments
Feedback Type Permanent Magnet Motors Induction Motors
Hiperface DSL High-resqlution single-turn Motor feedback
Hiperface and multi-tum, absolute Load feedback | Motor feedback Load feedback Master feedback
Digital AqB N/A
Digital AqB with UYW Motor feedback | N/A N/A N/A N/A

Incremental

Sine/Cosine N/A Load feedback Motor feedback Load feedback Master feedback
Sine/Cosine with UYW Motor feedback | N/A N/A N/A N/A
EnDat Sine/Cosine b il
Enat Digit ;l:]%hrgslsgl_ltlltjlr?:? ;ll:]s%llitteum Motor feedback | Load feedback Motor feedback Load feedback Master feedback

Digital AqB (TTL) Feedback

In this example, a motor feedback device is configured for Digital AqB

feedback.

IMPORTANT  When Motor Mounted Feedback is the Device Function, Digital AqB (without
UVW) is not a valid feedback type for permanent magnet motors.

1. In the Controller Organizer, right-click an axis and choose Properties.

2. Select the Motor Feedback category.

The Motor Feedback Device Specification dialog box appears.

L% Auis Properties - D012_IMCL_TTL

Categoies:
o General Motor Feedback Device Specification
2 Motor Device Funclion: Mator Mounted Fesdback
© o Model
[ Analyeer Feedback Channek Feadback 1
h M Feadhack. Tope: Digital A8 '|
- Scaling J
i Hookup Tests Units: Rev x |
1 Palarity Digital AqB
- Autotung .
5 Load Cycle Resalution: 1024
|- Backlash Cycle Interpolation: 4
- Compliance Effective Resolution: 4096
- Friction
i Observer Startup Method: Incremental x

3. Configure the device function and type.

Parametess...

Feedback Cycles/Rev
Feedback Counts per Cycle

Feedback Counts per Rev

= (5 ]fs]

In this example, Motor Feedback is the device function and Digital AqB

is the feedback type.

4. Enter values for the Digital AgB specification fields.

The only valid value for Cycle Interpolation is 4.

5. From the Startup Method pull-down menu, choose Incremental.

6. Click Apply.

TIP  When the Device Function is Load-Side Feedback or Master Feedback,

configuration is identical to Motor Mounted Feedback.
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Digital AqB with UVW (TTL w/Hall) Feedback

In this example, a motor feedback device is configured for Digital AqB with
UVW feedback.

IMPORTANT  When Motor Mounted Feedback is the Device Function, Digital AqB with
UVW is the only valid feedback type for permanent magnet motors.

1. In the Controller Organizer, right-click an axis and choose Properties.

2. Select the Motor Feedback category.

Categories:
- General
- Motor
Model
Analyzer
- Sealing
Hookup Tests
Polaiity
- Autotune
Load
- Backlash
Compliance
Friction
- Observer
Pasition Loop
Welacity Loop
- Acceleration Loop
Tarque/Curent Loop
- Plarner
Horming
Actions
- Dirve Parameters
Parameter List
Shatus
- Faults & &lams
Tag

Az State;

ManuaITm&..]

The Motor Feedback Device Specification dialog box appears.

% fuds Properties - D012 IMCL_TTL

Device Function:
Feedback Channel:
Type:

Units:

Digital AgE with U¥W
Cyecle Rezolution:
Cyele Interpolation:
Effective Resalution:

Statup Method

Commutation
Alignment:
Offset
Polarity:

Safety State:

| Motor Feedback Device Specilication

= e
Mator Mounted Feedback l TR

Feedback 1

Digial 4B wih VW~

Rev =

1024 Feedback Cycles/Rev

4 Feedback Counts per Cycle

40356 Feedback Counts per Rev

Incremental =

Degrees
Nomal =
[ ok [ cancel - [ Hep

Configure the device function and type.

In this example, Motor Feedback is the device function and Digital AqB
with UVW is the feedback type.

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.

IMPORTANT  When Motor Mounted Feedback is the Device Function, Sine/Cosine is not a
valid feedback type for permanent magnet motors.

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the Motor Feedback category.
The Motor Feedback Device Specification dialog box appears.

L% Auis Properties - D012_IMCL_TTL = [ B )]
Categoies:
. General . | Motor Feedback Device Specification
.' M-Dlo;dodel Device Function: Matar Mounted Feedback W
| Analpzer Feadback Channel: Feedback 1
Ml otor Feedback] T ; ; |
| e Sire/C
- Load Feedback : TR
- Scaling Units: [Rev '
-~ Hookup Tests Sine/Cosine
- Plarity Cycle Resolutior: 1024 Feedback Cycles/R
i Autotune . i
Load Cycle Interpalation: 048 Feedback Counts per Cycle
-~ Backlash = Effective Resolution: 097152 Feedback Counts per Rey
i+ Complance
o Fiiction Startup Method: Incremental >

P

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.

5. From the Startup Method pull-down menu, choose Incremental.

6. Click Apply.

TIP  When the Device Function is Load-Side Feedback or Master Feedback,
configuration is identical to Motor Mounted Feedback.
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Sine/Cosine with Hall Feedback

In this example, a motor feedback device is configured for Sine/Cosine with
UVW feedback.

IMPORTANT  When Motor Mounted Feedback is the Device Function, Sine/Cosine with
UVW is the only valid feedback type for permanent magnet motors.

1. In the Controller Organizer, right-click an axis and choose Properties.

2.

Select the Motor Feedback category.

The Motor Feedback Device Specification dialog box appears.

Categones:
o General
—- Motor
- Model
Lo Anayzer
(88 Motor Fesdhack
i Scaling
- Hookup Tests
I+ Polarity
L Autotune
—- Load
i o Backlash
: Compliance
- Fiiction
- Dbserver
Pasition Loop
Welocily Loop
- Acceleration Loop
- Torque/Cunent Loop
I Plannet

- Homing
- Achions
[ Drive Parameters
1 Parameter List
i Status
- Faults & Alams
i Tag
Az State:
Manual Ture..,
3.
5.

Download the Program

‘b Auis Properties - D012 IMCL_TTL

Configure the device function and type.

=[5 ]fus)
Motor Feedback Device 5 pecification

Device Function: Motor Mounted Feedback Parameters.
Feedback Charnel Feedback 1 ‘
Type: Sine/Cosine with Uvw |
Uitz (=1 =
Sine /Cosine with LYW

Cycle Resalution: 1024 Feedback Cycles/Rev

Cycle Intespolation: 2048 Feedback Counts per Cycle

Effective Resolution: 2097152 Feedback Counts per ey

Startup Method: Incremental -
Commutation

Albgnment: Mot Aligned -

Oiffset: 0.0 Degrees

Polarity: Mormal -

Safety State:
[ ok Cancel Apphy Help

In this example, Motor Feedback is the device function and Sine/Cosine

with UVW is the feedback type.

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.

From the Startup Method pull-down menu, choose Incremental.

From the Alignment pull-down menu, choose Not Aligned.

Click OK.

After completing the Logix Designer application and saving the file you must

download your program to the Logix5000 processor.
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Apply Power to the
Kinetix 5700 Drive System

This procedure assumes that you have wired and configured your Kinetix 5700
system, your Logix5000 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.

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

Follow these steps to apply power to the Kinetix 5700 systems.

1. Disconnect the load to the motor (does not apply to iTRAK PS).

ATTENTION: To avoid personal injury or damage to equipment,
disconnect the load to the motor. Make sure each motor is free of all

linkages when initially applying power to the system.

2. Apply 24V DC control power.

The LCD display begins the startup sequence. Refer to Startup
Sequence on page 143. If the startup sequence does not begin, check the
24V control power connections.

3. When the startup sequence completes, verify that the two status
indicators are steady green.
a. Verify the DC-bus power supply axis state is PRECHARGE.
b. Verify the iTRAK power supply axis state is START INHIBITED.
If the DC-bus/iTRAK power supply does not reach the specified axis

state and the two status indicators are not solid green, refer to
Kinetix 5700 Status Indicators on page 217.

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.

TIP It cantakeaslongas 1.8 seconds after input power is applied before
the drive can accept motion commands (does not apply to iTRAK
power supply).

a. Verify the DC-bus power supply axis state is RUNNING.

b. Verify the iTRAK power supply axis state is RUNNING.

If the DC-bus/iTRAK power supply does not reach the specified axis
state, refer to Fault Codes on page 208.
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Understand Bus-sharing
Group Configuration

196

When configuring Module Properties>Power tab for each Kinetix 5700 drive,
you can breakout drives from one or more servo systems into multiple bus-
sharing (power) groups.

A drive that faults in Group 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 91 - Bus-sharing Group Configuration

5| Module Properties: UM_EN2TR (2198-P208 3.001)

(=)o s

-m1>

| General i Connection | Time Sync I Module Info | Intemet Protocol | Port Configuration ! Network | Associated Axes | Power®

Power Structure: 2193-P208

Kinetix 5700 Bus Power Supply, 634, 324-528 Volt

Bus Configuration: Shared AC/DC

Bus Sharing Group: Groupl hd

Groupl -
Bus Regulator Action: Groupl

Shunt Regusator Resstor Type: (557 S

Grou
External Shunt: Grg._.::g

Groupé
Group?
Group8
Group®
GrouplD
Groupll
Groupl2
Groupl3
Groupl4

Groupls
Grouplé
Groupl?
Groupl8
Groupls
Group20
Group21
Group22
Group23

Group24
Group25

Status: Offine [ 0K | [ Canced | [ paty | [ Hebp

[T : 3

IMPORTANT  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 the iTRAK
System User Manual, publication 2198T-UM001 for more information.

Bus-sharing Group Example

In Figure 92, twelve axes are needed to support the motion application. All
twelve axes are configured in the same Motion group in the Logix Designer
application.
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However, the twelve axes of motion are also configured as two bus-sharing
groups in Module Properties>Power tab. 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.

connected to the same shared-bus connection system must be part of the

c ATTENTION: To avoid damage to equipment all modules physically
same Bus Sharing Group in the Logix Designer application.

Figure 92 - Bus-sharing Group Example

CompactLogix Controller Programming Network

Logix Designer

CompactLogix 5370 Controller

Application
Logix Designer Application )
Kinetix 5700 Servo Drive System Module Properties>Power Tah
Group 1
24V Input Power »—x i
P S Controller Organizer Bus Sharing Group 1
i Axis_01
ollallala B Motion Groups AX!S—OZ
000 || coc ||| oveo || coo £.E5 UM _Motion ﬁx!s_03
— - Xis_04
1585)-M8CBIM-x A5 Aais 01 Axis_05
Ethernet (shielded) Cable AT -5 Puis 02 Axis_06
o e s @ Axis 03 Axis_07
A Auis 04
O ) | A Axis 05
] X5 Axis 06
Three-phase Input Power g e Bus Sharing Group 2
A5 Axis 08 AX?5_08
2198-Pxxx f m A Axis 09 ﬁx!s_?g
DC-bus (converter) A Avis 10 Ax!s_11
Power Supply 2198-D006-ERS3 A Ads 11 oot
Dual-axis Inverters X Axis 12 -
----- 3 Ungrouped Axes
o J

Kinetix 5700 Servo Drive System
Group 2

24V Input Power

2198-D006-ERS3
Dual-axis Inverter

—
Three-phase Input Power >_/U

2198-P208

DC-bus (converter)
Power Supply 2198-5086-ERS3

Single-axis Inverters
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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 93 - Group 1 DC-bus Power Supply (converter) Configuration

2| New Module

==l

| General I Connection | Time Sync | Module Info | Intemet Protocol | Port Configuration I MNetwork I Associated Axes | Power ITIE ik

Power Structure: 2195-P031

Kinetix 5700 Bus Power Supply, 104, 324-528 Volt

Bus Configuration: Shared AC/DC
Bus Sharing Group: [Groupl v]
Bus Regulator Action: [Shunt Regulator v]
Shunt Regulator Resistor Type: () External @) Internal
External Shunt: <none:
Status: Creating

OK | [ Cancel | [ Heb

Figure 94 - Group 1 Dual-axis Inverter Configuration

7| Module Properties: UM_ENZTR. (2198-D006-ERS3 3.001)

[E=%[Eo ™3
| Connection I Safety I Time Sync I Module Info I Intemet Protocol I Port Corfiguration I MNetwork I Associated Axes | Power | Digit| * | *
Power Structure: 2198-D006-ERS3
Kinetix 5700 Dual Axis, 2.5A, 458-747 Volt DC, Network Saf...
Bus Configuration: [Shared DC v]
Bus Sharing Group: [Groupl v]
Status: Offline [ QK ] [ Cancel Help
Figure 95 - Group 2 DC-bus Power Supply (converter) Configuration
7| Module Properties: UM_EN2TR (2198-P208 3.001) o= ]

| General I Connection | Time Sync I Madule Infa I Intemet Protocol I Port Configuration I Network I Associated fxes | Power ITIE Lok

Power Structure: 2158-P208 Advanced...

Kinetix 5700 Bus Power Supply, 654, 324-528 Volt

Bus Configuration: Shared AC
Bus Sharing Group: [Grnupz - ]
Bus Regulator Action: [Shunt ki v]
Shunt Regulator Resistor Type: (7) External @) Internal
External Shunt: <none
Status: Offline

Help
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Test and Tune the Axes

Figure 96 - Group 2 Single-axis Inverter Configuration

5| Module Properties: UM_EN2TR (2198-5086-ERS3 3.001) =N Eoh(

| Connection I Safety I Time Sync I Module Info I Intemet Protocol I Port Corfiguration I MNetwork I Associated Axes | Power I?grt 1

Power Structure:  2198-5085-ERS3

Kinetix 5700, 43A, 458-747 Volt DC, Network Safety STO

Bus Configuration: IShared DC v]
Bus Sharing Group: [Grnupz ']
Status: Offline [ oK ] [ Cancel Apply Help

Figure 97 - Group 2 Dual-axis Inverter Configuration

7| Module Properties: UM_EN2TR (2198-D006-ERS3 3.001) (=] E =]

| Connection | Safety | Time Sync | Module Info | Intemet Protocol | Port Configuration | Network | Associated Axes | Power I?grt da]ob

Power Structure: 2193-D00G-ERS3

Kinetix 5700 Dual Axis, 2.54, 458-747 Volt DC, Network Saf...

Bus Configuration: IShared DC v]
Bus Sharing Group: IGroupZ v‘
Status: Offins [ ok ][ Cancel Aopl Help

This procedure assumes that you have configured your Kinetix 5700 drive,
your Logix5000 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 217.

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.

For testing and tuning iTRAK movers, see the iITRAK System User Manual,
publication 2198T-UMO001.

Test the Axes

Follow these steps to test the axes.

1. 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.
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2. Inyour Motion Group folder, right-click an axis and choose Properties.

The Axis Properties dialog box appears.

@ Axis Properties - Axis_1 = @

Categories:

. | Test Motor and Feedback Device Wiring

Motor and Feedback | Mator Feedback | Commutation I':ﬂ;@i

Test Distance: 2.0 « Position Units

Start Ston DANGER: Starting test with controller in
—_ % Program or Run Mode initiates axis motion.

TestState:  Passed

Fast complete.

----- Pasttion Loop Current Test Results
----- Velocity Loop

----- Acceleration Loop
----- Torque/Cument Lo|

""" Flanner Motor Polarity: Normal Mormal

..... Actions Motion Polarity: Normal Normal

..... Parameter List Accept Test Results =

----- Faults & Alams =~ ™

4 L[} 3

Manual Tune... [ QK ] | Cancel Apph IEI

3. Select the Hookup Tests category.
4. In the Test Distance field, enter the desired test distance.

The Position Units are defined in Axis Properties>Scaling tab.

Hookup Test Definitions

Verifies marker detection capability as you manually rotate the motor shaft. The
test completes when the drive either detects the marker or when the motor moves
the distance specified in the Test Distance field. If the marker remains undetected
Marker and the test completes successfully, it means the motor moved the full test
distance. If the marker remains undetected and the test fails, the motor did not
move the full test distance. Run this test after running the Motor Feedback and
Motor and Feedback tests.

Verifies the commutation offset and commutation polarity of the motor. This test
applies to third-party or custom permanent-magnet motors equipped with (TTL
Commutation 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 349.

Verifies feedback connections are wired correctly as you manually rotate the motor
Motor Feedback shaft. The test completes when the drive determines that the motor moved the

full distance specified in the Test Distance field. Run this test before the Motor and
Feedback Test to verify that the feedback can be read properly.

Verifies motor power and feedback connections are wired correctly as the drive

commands the motor to rotate. Because the drive is rotating the motor, this test
Motor and 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.

5. Click the desired test to verify connections.

6. Click Start.
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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 Dlsplay
Test State: Executing oK
e TESTING
Natch d d !
Vot brvtmcomice ) 192.168.1.1
DCBUS: 680.0V
. =

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. Clle OK. Logix Designer ==l
This dialog box appears asking if

the axis moved in the forward
direction.

! . Did the axis move in the forward direction?

[ v J[ Mo ][ Cconce

8. Click Yes if you agree.
9. Click Accept Test Results.

10. If the test fails, this dialog box e ==
appears.
a. Click OK.
b. Verify the DC bus voltage. [ok ] [ Hew

c. Verify unit values entered in the
Scaling category.

Online command failed.
The ads is in the faulted state.

d. Verify the motor power and feedback wiring.
e. Return to step S and run the test again.
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Tune the Axes

Choose the tuning procedure best suited for your motor type.

Motor Type Go directly to

Permanent magnet (PM) Tune Permanent Magnet Motors

Induction Tune Induction Motors on page 204

Tune Permanent Magnet Motors

The load observer feature provides high-performance motion control without
having to manually tune your axis. Using load observer with a default set of
gains can yield high-performance right out of the box. Most of the time, there is
no need to perform an auto-tune procedure or further optimize gain settings.

Follow these steps to configure the drive for high-performance by using the
load observer feature.

1. Verify that the load is connected.

Re-attach the load if it was disconnected for the Hookup Test.

ATTENTION: If the drive has not been enabled before (new
installation), verify that you have safeguards in place to safely
remove power from the drive in the event of an unstable situation
where the drive can produce undesired motion.

2. Click the Autotune tab in the Axis Properties dialog box.

a. From the pull-down menus for Application Type, Loop Response,
and Load Coupling, choose Custom, Medium, and Rigid settings,
respectively.

b. Verify that only the Velocity Feedforward box is checked.

202

Categories:
General une Control Loop by Measuring Load Characteristics
T MO[O;JIodeI ?yp;lait.:ation Custom v Perform Tune
Motor Feedback 0 :
" 00p 5
Scaling Hesronte: Medium v
Hookup Tests ]
Polarity Czapling' Rigid v Loop Parameters Tuned
) _ Name: Current Tuned |urits| &
= Load Customize Gains to Tune PostiorlacpEandaiah ™
Backlash [[] Position Integrator Bandwidth PositionintegratorBand... Hz
E?":_p once [[]Velocity Integrator Bandwidth VelocityLoopBandwidth Hz | v
tiction .
-
Observer [7] Velocity Feedforward [H Advanced Compensation
Position Loop A Load Parameters Tuned
Velocky Loop [] Acceleration Feedforward |Name |Currem —— |Units| =
Acceleration Loop [ Torque Low Pass Filter MaximumAcceleration Po...

3. Click the Load tab in the Axis Properties dialog box.

a. Check Use Load Ratio.
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b. Set the Load Ratio = 0.

Categories:
General Characteristics of Motor Load
= Motor .
Model Load Inertia/Mass
Motor Feedback Load Coupling: Rigid v
Scaling 5
Hookup Tests Use Load Ratio
Polarity Load Ratio: 0.0 Load Inertia/Motor Inertia
& ne Motor Inertia: 0.000044 Kg-m"2
Backlash
4. Click the Observer tab in the Axis Properties dialog box.
a. From the Configuration pull-down menu, choose Load Observer
with Velocity Estimate.
Categories:
General Load Observer
= Motor y .
Model Configuration: | Load Observer with Velocity Estimate v
M otor Feedback Bandwidth: 311.51435 Hertz
az‘:ﬁi Tests Integrator Bandwidth: 00 Hertz
Polarity
Autotune
= Load
Backlash
Compliance
Friction
Position Loop

b. Click Apply and click Yes to update all dependent attributes.

The Load Observer Bandwidth and other gains are set automatically.
1 1
- - 1
OO O--®
0 0 0

S. Enable the drive for a few seconds with an MSQ instruction or motion
direct command, followed by an MSF instruction or motion direct
command, to make sure that no audible squealing noise is present.

IMPORTANT  Ifan audible squealing noise is heard, go to Axis Properties>Load>
Compliance category and set the Torque Notch Filter Frequency field
(Hz) to remove the noise. Refer to Motion System Tuning
Application Techniques, publication MOTION-AT005 (Compensating
for High Frequency Resonances), for information on how to set the
Torque Notch Filter Frequency field.

6. Repeat Test and Tune the Axes for each axis.

Rockwell Automation Publication 2198-UM002D-EN-P - November 2016 203


http://literature.rockwellautomation.com/idc/groups/literature/documents/at/motion-at005_-en-p.pdf

Chapter6  Configure and Start the Kinetix 5700 Drive System

Tune Induction Motors

IMPORTANT  The Automatic FluxUpControl setting is recommended for best Autotune
results.

Follow these steps to tune the induction motor axes.

1. Verify the load is removed from the axis being tuned.

ATTENTION: To reduce the possibility of unpredictable motor
response, tune your motor with the load removed first, then re-
attach the load and perform the tuning procedure again to provide
an accurate operational response.

2. Select the Autotune category.

@ Auis Properties - Axis_1 = @
Categories:
» | Tune Control Loop by M ing Load Ci
Application Perform Tune DANGER: Starting tuning
Type: - I % procedure with controller in
s Start Stop Program or Run Mode causes
s s moton
Tune Status:  Ready
Coupling:
. B Name Current Tuned Units| =
Customize Gains to Tune PosiionLoopt = 1852124 e
Position Integrator Bandwidth Positi Ban... | 0.0 Hz
A Velocity Integrator Bandwidth \elocityLoopBandwidth | 74.08496 Hz | ~
| Tk T Advanced Compensation
: : Load Parameters Tuned
..... e T Acceleration Feedforward Name Fo— Tuned Units] =
..... Velocity Loop Torgue Low Pass Filter = - i 45360.1943 i
..... Acceleration Loop | i ion | 4860.1943 Po...
..... Torque/Curent Lo [¥] Measure Inertia using Tune Profile Systeminertia 0.014940577 s T
""" Planner '@ Motor with Load & ) Uncoupled Motor & VS ey S -
..... Homing it e S
""" Actions T’E'_‘"?l 50.0 « Position Units
----- Drive Parameters Limit:
..... Parameter List Speed: 2.0 « Position Units/s
""" S Torque: 1000 € % Rated
- Faults & Alams ™ B
1 LI} + Direction: | Forward Uni-directional = | €

Manual Tune... | oK ] I Cancel Apply Help

3. Type values for Travel Limit and Speed.

In this example, Travel Limit = 50.0 and Speed = 2.0. The actual value
of programmed units depend on your application.

4. From the Direction pull-down menu, choose a setting appropriate for
your application.

Forward Uni-directional is default.
5. Edit other fields as appropriate for your application.

6. Click Start.
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The Logix Designer - Autotune dialog box appears. When the test
completes, the Test State changes from Executing to Success.

£ Auis Properties - Auds 1 [ = -3 =]
Categories
- General » | Tune Control Loop by M ing Load Ct
= Mat i
5 DII-'\ﬂodeI Application Perform Tune ! DANGER: Starting tuning
8 Type: % procedure with controller in
- Analyzer Loop Stop ~ |Program or Run Mode causes
s s moton.
Tune Status:  Success
'_ B Name Current Tuned Units| =
CisinnRzeGame HHTIE * [PostionLoopt Wth | 18.52124 | 18530634 |fz || |
Position Integrator Bandwidth Positi Ban... | 0.0 0.0 Hz
Logix Designer - Autotune @ * | VelocityLoopBandwidth | 74.08456 T4.122536 Hz %
Advanced Compensation
Test State: Success oK Load Parameters Tuned
_____ = = Name Current Tuned Unitg| =
..... e Stop + [ Maxamuma fon | 4860.1943 | 32036736 |Po. || |
..... Hel i i i 4860.1943 4244 5737 Po...
..... 2 * | Systeminertia 0.014940577 | D.0192652458 | % T
Accept Tuned Values €
""" e %) T OSIIOTT OIS
----- Drive Parameters | Limit:
..... Parameter List Speed:  10.0 « Position Units/s
""" S Torque: 1000 € % Rated
- Faults & Alams ™ s
5l LI} + Direction: | Forward Uni-directional = | €

[ ok ] [ concel | Aoply Help

Tuned values populate the Loop and Load parameter tables. Actual
bandwidth values (Hz) depend on your application and can require
adjustment once motor and load are connected.

7. Click Accept Tuned Values.
8. Click OK to close the Logix Designer - Autotune dialog box.
9. Click OK to close the Axis Properties dialog box.

10. If the test fails, this dialog box appears.

Logix Designer IEI

Online command failed.
The ads is in the faulted state.

Error 162860

a. Click OK.

b. Make an adjustment to motor velocity.

c. Refer to the controller user manual for more information.

d. Return to step 6 and run the test again.

11. Repeat Test and Tune the Axes for each axis.
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Notes:
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Chapter 7

Troubleshoot the Kinetix 5700 Drive System

This chapter provides troubleshooting tables and related information for your
Kinetix® 5700 drive system.

Topic Page
Safety Precautions 207
Interpret Status Indicators 208
General Troubleshooting 218
Logix5000 Controller and Drive Module Behavior 220
Safety Precautions 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 DCbus 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.

c ATTENTION: Capacitors on the DCbus 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.

c ATTENTION: Do not attempt to defeat or override the module fault circuits.

in troubleshooting. Failure to ground the test equipment could result in

c ATTENTION: Provide an earth ground for test equipment (oscilloscope) used
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 MAIN MENU

troubleshooting information by using the soft menu items DIAGNOSTICS &
and navigation buttons. v
8 nnuf

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 136 for more
information on navigating the LCD display menu.

Fault Codes

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 carlier 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 and 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
Logix5000™ controller. For more information, see Integrated Motion on the

EtherNet/IP™ Network Reference Manual, publication MOTION-RMO003.

The DC-bus power supply maintains a log of the last 25 faults. The single-axis
and dual-axis inverters maintain a 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 90 - Fault Code Summary

Fault Code Type me Description
FIT St Standard runtime axis exceptions. The exception can apply to an individual axis or to
all axes.
FIT Max Manufacturer-specific runtime axis exception. The exception can apply to an individual
axis or to all axes.
INIT FLT Sxx
Exceptions that prevent normal operation and occur during the initialization process.
INIT FLT Mxx
NODE FLTix Exceptions that can prevent normal operation of the drive module and apply to the
entire module and affect all axes.
Exceptions that can prevent normal operation of the drive module, but do not result in
NODE ALARM xr 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 Mix reporting the alarm to the controller.
SAFE FLTxx @ Exception generated by a fault condition detected in the safety function.

(1) Sxxrefers to Standard exceptions.
(2)  Mxx refers to Manufacturer-specific exceptions.
(3) Fortroubleshooting SAFE FLT fault codes, refer to Chapter 9 on page 242 (hardwired safety) or page 256 (integrated safety).

TIP  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 S07 — 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.
Table 91 - FLT Sxx Fault Codes
Exception Code on Display Exception Text Problem Possible Solutions Module
Verify the motor hall feedback wiring is not open/shorted/
Aniillegal state transition of the motor missing
FLT S02 — MTR COMMUTATION Motor Commutation Fault hall-commutation feedback signalshas | «  Use shielded cables, route feedback away from potential noise Inverters
been detected. sources
Check system grounds, replace the motor
FLT 503 — MTR OVERSPEED FL -0 Motor speed has exceeded 125% ofits |y 4 control loop tuning.
maximum speed.
Motor Overspeed Inverters
Factory Limit Fault The out .
B . put frequency has exceeded 590 | «  Check control loop tuning
FLT'503 — MTR OVERSPEED L -1 Hz. « Reduce the velocity command
B Motor Overspeed Motor speed has exceeded motor + (Check control loop tuning
FLT 504~ MTR OVERSPEED UL User Limit Fault overspeed user limit. « Increase the Motor Overspeed UL attribute value Inverters
(alculations based on the motor
thermistor indicate that the motor Operate motor within continuous torque rating
Motor Overtemperature factory temperature limit has been « Reduce motor ambient temperature
FLTS05— MIROVERTEMP FLan | 2o ETmbeiatd exceeded. - Add motor cooling Inverters
y The nn sub-code is defined as follows: Available only on Kinetix VP and MP-Series™ motors. Not supported
01: Motor Thermostat or Thermistor on induction motors.
02: Encoder Temperature Sensor
Motor Thermal Overload The motor thermal model has exceeded I . )
FLT S07 — MTR OVERLOAD FL Factory Limit Fault its factory set thermal capacity limit. Modify the command profile to reduce speed or increase time. Inverters
The motor thermal model has exceeded . )
FLT S08 — MTR OVERLOAD UL 'l\j‘s‘)etro{imiirg SIItOverload the thermal capacity limit given by Motor mgrdelz?;;2ﬁ:?wn;rtz?r}?1£rrr?g||90verloa 4 UL attribute value Inverters
Thermal Overload User Limit.
Torque Prove function detected motor
FLT S09 — MTR PHASE LOSS Motor Phase Loss current below a limit set by Torque Prove | Check motor connections. Inverters
Current Limit.
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Table 91 - FLT Sxx Fault Codes (continued)

Exception Code on Display Exception Text Problem Possible Solutions Module
« Check motor power cable for shorts
« Verify motor windings are not shorted
Inverter current has exceeded the . ’
B h A . « Verify motor power wire gauge Inverters
FLT $10 — INV OVERCURRENT Inverter Overcurrent Fault Lns;aé]r:m:%s current limit (determined | | Operate within the continuous power rating TRAK PS
y ' + Reduce acceleration times
+ Verify iTRAK power supply cable wiring
The measured inverter temperature has | «  Modify the command profile to reduce speed or increase time
FLT S11— INV OVERTEMP FL InggtrerL(i)r\:]ei:ténJﬁerature exceeded the factory set temperature Reduce drive ambient temperature Inverters
y limit. Verify airflow through drive is not obstructed
B Inverter Thermal Overload | The thermal capacity of the inverter has . ) )
FLT S13 — INV OVERLOAD FL Factory Limit Fault exceeded the factory set fimit. Modify the command profile to reduce speed or increase time. Inverters
The thermal capacity of the inverter has - : :
Inverter Thermal Overload A Modify the command profile to reduce speed or increase time
FLT S14 — INV OVERLOAD UL g exceeded the user set limit given by the p Inverters
User Limit Fault inverter Thermal Overload User Limit. Increase the Inverter Thermal Overload UL attribute value
« Reduce the number of drives in the same bus group
B 0] The measured converter current has . DC-bus PS
FLT 15 — CONV OVERCURRENT Converter Overcurrent Fault exceeded the factory set current limit. Redpcg number of capacitor quules TRAKPS
« Verify iTRAK power supply requirements
S Check motor power wiring; check power cable for shorts Single-axis
FLT $16 — GROUND CURRENT (¥ E;g:(l)';d Eil:rrlriét"gult Lgi ;Z?:L:gd(gigensrs):vlg tlrloeur;l%\néar"setﬁ?e Replace motor if the fault persists inverter
y 9 ' « Check DCbus wiring if using a capacitor module DC-bus PS
Reduce the number of drives in the same bus group
+ Modify the command profile of inverters in the same bus group
Factory Limit Fault limit y Reduce drive ambient temperature iTRAK PS
' « Verify airflow through drive is not obstructed
Verify iTRAK power supply requirements
The converter thermal model indicates + Reduce the number of drives in the same bus group
FLT $20 — CONV OVERLOAD FL (" E:?t\:)errteL:rrTl?tengaI{ Overload that the temperature has exceeded the + Reduce duty-cycle of commanded motion :)T%—ll\)l? SPIS)S
y factory set capacity rating of 110%. « Verify iTRAK power supply requirements
The converter thermal model indicates + Reduce the number of drives in the same bus group
FIT $21 — CONV OVERLOAD UL Converter Thermal Overload | that the temperature has exceeded the Reduce duty-cycle of commanded motion DC-bus PS
User Limit Fault limit given by the Converter Thermal + Increase the Converter Thermal Overload UL attribute value iTRAK PS
Overload User Limit. « Verify iTRAK power supply requirements
All'three ACinput phases are detected as
absent when any one of the inverters .
FLT $22 — ACPOWER LOSS ACPower Loss Fault connected to a converter is in the enabled Check ACinput voltage on all phases Inverters
state.
FLT 523 — AC PHASE LOSS (V ACSingle Phase Loss Fault Asingle ACinput phase was lost. Check ACinput voltage on all phases. DC-bus PS
The pre-charge circuit monitoring « (Check ACinput voltage on all phases
FLT S25 — CONV PRECHARGE Precharae Failure Fault algorithm detected that the DC bus did + (Check input power wiring DC-bus PS
FAILURE (" 9 not reach a factory set voltage level after | « Replace power supply or drive module if fault persists iTRAK PS
charging for a period of time. « Verify iTRAK power supply cable wiring
+  (Check the digital input wiring
Bus Regulator T ) « (Check the digital input assignments
FLT S27 — BUS REG OVERTEMP FL (¥ Overtemperature Irilleer?r:g:t:vlvliit]cphu(t);sisslgrs]seedrttgdﬂljg\;\?um Check the shunt power configuration in Logix Designer :)ncvebrlt,ir;g
Factory Limit Fault ) + Reduce regenerative energy dissipation of the application
Add a larger external shunt resistor or active brake module
Bus Regulator Thermal + Modify the duty cycle of the application
FLT 529 — BUS REG OVERLOAD FL | Overload The shunt thrmal model has exceeded |, g xternalshunt for aditionl capacity DC-bus PS
Factory Limit Fault y pacity fimit Add capacitor module
Bus Regulator Thermal The shunt thermal model has exceeded m?'ef))('tg;ﬁ adlitgu%cigrogézﬁ;%‘ylic(:tig'(]it
FLT S30 — BUS REG OVERLOAD UL Overload the thermal capacity limit given by Bus Increase the Bus Regulator Thermal 8verl¥)ad UL attribute value DC-bus PS
User Limit Fault Regulator Thermal Overload User Limit. | | Add capacitor module
Check for shorts in the shunt connector
. The shunt circuit has detected that the + Unplug the shunt connector and measure the resistance of the
FLT $31 — BUS REG FAILURE Bus Regulator Failure shunt resistor is shorted. shunt DC-bus PS
Replace power supply if shunt resistor is shorted
- . ) + (Check the digital input wiring
FLT $32 — BUS CAPACITOR . ) The digital input assigned to capacitor . e h Inverters
MODULE FAILURE Bus Capacitor Module Failure moduie K is asserted LOW. Check the digital input assignments DC-bus PS

Replace the capacitor module, if necessary
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Table 91 - FLT Sxx Fault Codes (continued)
Exception Code on Display Exception Text Problem Possible Solutions Module
) « Verify voltage level of the incoming AC
FLT S33 — BUS UNDERVOLT FL E:cst(l)JrndLei:\:(i)tltFaa?lelt Is)éﬁlrﬁi\tmltage level is below the factory |, Monitor AC power source for glitches or line droop :?;?Kti,?
y - - Install UPS on AC input
DC Bus voltage level is below the user set | - Verify voltage level of the incoming AC
limit as given by Bus Undervoltage User | - Monitor AC power source for glitches or line droop
FLT 534 — BUS UNDERVOLT UL Bg;r“L'l‘gﬁt”’F‘;'Jlatge Limit. .+ Install UPS on AC input s
For iTRAK power supply, this referstothe | «  Increase Bus Undervoltage UL attribute value
output (IDC) power busses. « Verify iTRAK power supply cable wiring
Change the deceleration or motion profile of some or all of the
. drives connected to the DCbus
Bus Overvoltage E;ﬁlrﬁi\t’o“age levelis above the factory Unplug the shunt connector and measure the resistance of the Inverters
FLT S35 — BUS OVERVOLT FL Factory Limit I?ault F 'TRAk Iy, this refers to th shunt DC-bus PS
y .O”t ptOW?Tsll{]RE Y, this 'E erstothe Add an external shunt resistor or an active brake module iTRAK PS
input or output POWEr DUSSES. Replace DC-bus power supply if shunt resistor is open
Verify iTRAK power supply cable wiring
. « Verify voltage level of the incoming AC
The DC-bus voltage level is below the bus f
B Q « Increase the Power Loss Threshold Attribute
FLT S37 — BUS POWER LOSS Bus Power Loss Fault pmoswer loss threshold for more than 50 " Monitor AC power source for gltches or line droop Inverters
. «Install UPS on ACinput
}R: :.lnr:(:runba_lc[;g—ebilslsd[;%\:\]ls(rj?Ss;zollslfvlvi\fvn. + Return drive for repair if fault continues
00: Non user-replaceable fuse ’ « Verify output power wiring (iTRAK power supply)
FLT $38 — FUSE BLOWN Bus P Fuse Blown Fault Inverters
nn Us FOWer ruse BIoWN Fault | ha internal DC-bus power fuse is blown. iTRAK PS
The nn sub-code is defined as follows: « Verify output power wiring
071: User replaceable fuse (iTRAK power « Replace fuse
supply only)
A power supply or RPS sharing DC-bus
FLT $40 — BUS POWER SHARING Bus Power Sharing Fault power with this module (power supply or | «  Check the fault condition on the DC-bus power supply Inverters
FAULT 9 drive) has requested that this module +Install UPS on ACinput DC-bus PS
stop consuming power from the DC-bus
) " « Verify the motor feedback wiring is not open/shorted/missing
The number of illegal state transitions of h i
FLT 541~ MTR AQB STATE FL Feedback Sgnal Noise FL | the motor AQB encoder feedback signals | * U3¢ Shelded cabls, oute eedback awayfrom potentialnoise | 1y ey
has exceeded a factory limit. Check system grounds, replace motor/encoder
The detected voltage levels of the A/B
FLT 543 — FDBK LOSS FL ) Feedback Signal Loss FL channel signals from the feedback device Inverters
are below the Feedback Signal Loss ) L -
factory limit. . Venfyyhe motor feedback wiring is not open/shorted/missing
+  Useshielded cables, route feedback away from potential noise
The associated fault/alarm sub-code Spurces
FLT 544~ FDBK 105 UL Feedback Signal Loss UL | indicates which of the supported Check system grounds, replace motor/encoder. Inverters
feedback channels is reporting this fault/
alarm.
The number of consecutive missed or
ted serial data packets, or invalid
@ Motor Feedback Data Loss corrup 4
FLT 545 — FDBK COMM FL Factory Limit Fault po:lltll_on fﬁdbg;k vkaliues_ fror:n the ded | Check motor feedback cable and connector Inverters
mfe tlgen tele' _?c evice has exceeded |, Check motor power cable and feedback wire shields are secured
afactory set limit. correctly
i + (Check motor frame is grounded correctly
The number of consecutive missed or ’ ’
FLT S46 — FDBK COMM UL @ Motor Feedback Data Loss corrupted serial data packets from the + Consult Possible Solutions for FLT $47 Inverters
User Limit Fault intelligent feedback device has exceeded
a user set limit.
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Table 91 - FLT Sxx Fault Codes (continued)

Exception Code on Display Exception Text Problem Possible Solutions Module
The DSL feedback device has detected an internal error.
The nn sub-code is defined as follows:
01:  ACCELERATION OVERFLOW
04: TRACKING FILTER ERROR
05:  VECTOR LENGTH ERROR Check motor feedback cable for
06: COUNTER ERROR proper connectivity and
07:  SYNCHRONIZATION ERROR continuity )
16 SINGLE TURN ERROR Check motor phasing (U, V, W)
17: MULTI TURN AMPLITUDE ERROR and DSL feedback 2-pin wire
© MULTI TURN SYNC ERROR connections at the drive
1o MULTTURN VECTOR ENGTH ERR Revew Electicalllse
h : Reduction on page 40
otor Feedback Device 35: STANDARD PARAMETER ERROR ~ See bonding panted panels | |
(S'Sﬁ}eeegﬂa‘ck) 36: INTERNAL COMMUNICATION ERROR1 on page 41 nverters
37:  INTERNAL COMMUNICATION ERROR2 - See wire-braid bonding on
38:  INTERNAL SYSTEM ERROR e cont IM
48:  CRITICAL TEMPERATURE ycle control power
49 CRITICAL LED CURRENT Checkfeedbackshield
50: CRITICAL SUPPLY VOLTAGE Reduce shock and vibration to
51: CRITICAL SPEED motor
52: (RITICAL ACCELERATION Replace motor if fault continues
53: COUNTER OVERFLOW
54:  INTERNAL MONITORING ERROR
66: INTERNAL RESOURCE ACCESS ERROR
88:  POSITION OUT OF RANGE
The Hiperface feedback device has detected an internal error.
FLT S47 — FDBK DEVICE FAILURE The nn sub-code i defined as follows:
nn 01:  INCORRECT ALIGNMENT DATA
02:  INCORRECT INTERNAL ANGULAR OFFSET
03:  DATA FIELD PARTITIONING TABLE DESTROYED
04:  ANALOG LIMIT VALUES NOT AVAILABLE
05:  INTERNAL I12C BUS INOPERATIVE
Check motor feedback cable for
06: INTERNAL CHECKSUM ERROR proper connectiity and
07:  ENCODER RESET OCCURRED AS A RESULT OF PROGRAM MONITORING continuity
08:  COUNTER OVERFLOW Check motor phasing (U, V, W)
09:  PARITY ERROR and Hiperface feedback 15-pin
10:  CHECKSUM OF TRANSMITTED DATA IS INCORRECT wire connections at the drive
11: UNKNOWN COMMAND CODE Review Electrical Noise.
Motor Feedback Device 12: NUMBER OF TRANSMITTED DATA IS INCORRECT % °5‘me—4‘1 dvanel
Failure Fault 13: TRANSMITTED COMMAND AGRUMENT IS NOT ALLOWED T ey | Inverters
(Hiperface feedback) 14: THE SELECTED DATA FIELD MAY NOT BE WRITTEN TO _ Seewite-brai bond bonding on
15: INCORRECT ACCESS CODE page 42
16:  SIZE OF SPECIFIED DATA FIELD CANNOT BE CHANGED Cycle control power
17: SPECIFIED WORD ADDRESS LIES OUTSIDE THE DATA FIELD Check feedback shield
18:  ACCESS TO NON-EXISTENT DATA FIELD connection o
28: VALUE MONITORING OF THE ANALOG SIGNALS (process data) Reduce shock and vibration to
29:  TRANSMITTER CURRENT CRITICAL R‘°t|°’ Ffault cont
(contamination, transmitter breakage) eplace motor if fault continues
30: ENCODER TEMPERATURE CRITICAL
31: SPEED TOO HIGH, NO POSITION FORMATION POSSIBLE
32: SINGLETURN POSITION UNRELIABLE
33: MULTITURN POSITION ERROR
34:  MULTITURN POSITION ERROR
35: MULTITURN POSITION ERROR
Motor displacement exceeded the brake
FLT S49 — BRAKE SLIP FLT Brake Slip Exception slip tolerance while the mechanical brake | Check motor brake. Inverters
was engaged.
B Hardware Overtravel - The axis has moved beyond the digital I o
FLT S50 — POS HW OTRAVEL Positive input travel limit in the positive direction. Check digital input and axis position. Inverters
} The axis has moved beyond the digital
FLT S51 — NEG HW OTRAVEL “gr(l\z\alze Overtravel input travel limit in the negative Check digital input and axis position. Inverters
9 direction.
+ Check position loop tuning
The position error of the position control | « Increase the feedforward gain
FIT 54 — POSN ERROR © Excessive Position Error Fault loop has exceeded the value given by « Verify sizing of the drive and motor Inverters

Position Error Tolerance for a time period
given by Position Error Tolerance Time.

« Check motor power wiring
« Increase Position Error Tolerance and/or Position Error Tolerance
Time attribute values
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Table 91 - FLT Sxx Fault Codes (continued)
Exception Code on Display Exception Text Problem Possible Solutions Module
+ (Check velocity loop tuning
The velocity error of the velocity control | «  Reduce acceleration
_ (5) . . loop has exceeded the value given by « Verify sizing of the drive and motor

FLT555 — VELERROR Excessive Velocity Eror Fault Velocity Error Tolerance for a time period | +  Check motor power wiring Inverters

given by Velocity Error Tolerance Time. +Increase Velocity Error Tolerance and/or Velocity Error Tolerance
Time attribute values
Motor torque has risen above user ¥::ff¥ I:])gct]il:;Trirglﬂ\llslue
(5) P defined maximum torque level given by 1ly motion protiie.

FLT 56 — OVERTORQUE LIMIT Overtorque Limit Fault Overtoraue Limit for a time neriod aiven | ° Verify sizing of the drive and motor Inverters

b 0ver(t]or ve Limit Time p 9 +  Increase Overtorque Limit and/or Overtorque Limit Time
y a : attribute values
Motor torque has dropped below user + Verify motion profile
_ ) - defined minimum torque level givenby | - Verify sizing of the drive and motor

FLTS57 — UNDERTORQUE LIMIT Undertorque Limit Fauit Undertorque Limit for a time period given | «  Decrease Undertorque Limit and/or Undertorque Limit Time Inverters
by Undertorque Limit Time. attribute values

FLT S61— ENABLE INPUT Enable Input Deactivated The hardware enable input was «  (Check drive enable input wiring :)nCv—ebrltlir;S

p deactivated while the drive was enabled. | +  Un-assign Enable as a digital input source TRAK PS

Al modules in the same bus group assert a Bus Power Sharing Exception if they are enabled.

(2) When the Power Loss Threshold Attribute (ID#628) is set to zero, the default value of 23.1% is used, which is equivalent to 150V DC allowable DC-bus voltage droop from nominal (650V DC). To
calculate the percentage, use the following formula: Power Loss Threshold Attribute% = (650V DC - Allowable Voltage Drop)/(650V DC) *1009%.

Applies to DSL and Hiperface feedback devices.

Table 92 - FLT Mxx Fault Codes

Does not apply to induction motors in frequency control mode.

Applies to all compatible feedback devices, except DSL encoder feedback.

Exception Code on Display Exception Text Problem Possible Solutions Module
) The configured voltage of the drive is greater | Set the drive voltage to a lower value or replace motor with
FLT M02 — MOTOR VOLTAGE mtl?r Voltage Mismatch than the motor rated voltage. For example,a | voltage Inverters
400V-class drive with a 200V-class motor. rating that matches the drive.
FLT MO7 - FEEDBACK The periodic check of the incremental encoder | Verify the motor feedback wiring is correct and not open/
INCREMENTAL COUNT Feedback Incremental Count | position against the absolute encoder shorted/missing, use shielded cables, route feedback away from Inverters
ERROR FAULT Error position or Hall edges (when available) potential noise sources, check system grounds, replace motor/
OR FAU indicates they are out of tolerance. encoder.
Converter Precharge The thermal model for the precharge resistor | +  Reduce the amount of modules in the same bus group
FLT M12 — POWER CYCLE FL (™) Overload Factor Lgimit Fault detected that precharge capacity exceeded « Reduce the frequency of AC power cycling DC-bus PS
y the factory limit. + Remove capacitor modules
FLTM26—RUNTIMEERROR | Runtime Error The drve firiiare encounteed an e D s
) « Return drive for repair if fault continues iTRAK PS
o Cycle control power
B o) Safety Module Communication with the safety hardware . :
FLTM28 - SAFETY COMM Communication Error within the drive has failed. Resetthedrive : Inverters
+ Return drive for repair if fault continues
(1) Allmodules in the same bus group assert a Bus Power Sharing Exception if they are enabled.
(2)  Applies to drives using integrated safety.
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Table 93 - INIT FLT Fault Codes

Exception Code on Display Exception Text Problem Possible Solutions Module
Smart Encoder Data The data stored in the encoder has a « (ycle control power
INITFLT M01 — ENCODER DATA Corruption checksum error. « Return motor for repair if fault continues Inverters
A motor data attribute stored in the encoderis
out of range. The nn sub-code is defined as
follows:
01:  DATA_RANGE_REV
02:  DATA_RANGE_CONT_CURRENT
03:  DATA_RANGE_PEAK_CURRENT
04:  DATA_RANGE_RATED_POWER
05:  DATA_RANGE_OVERLOAD_LIMIT
06:
INIT FLT M02 — MTR DATA DATA_RANGE_THERMAL_CAPACITANCE « (ydle control power
RANGE nn Motor Data Range Error 07: DATA_RANGE_THERMAL_RESISTANCE | - Return motor for repairif fault continues Inverters
08:  DATA_RANGE_MOTOR_RESISTANCE
09: DATA_RANGE_MOTOR_INDUCTANCE
10:  DATA_RANGE_INERTIA
11:  DATA_RANGE_RATED_SPEED
12 DATA_RANGE_MAX_SPEED
13:  DATA_RANGE_RATED_TORQUE
14 DATA_RANGE_TORQUE_CONST
15: DATA_RANGE_BACK_EMF_CONST
16 DATA_RANGE_POLE_PITCH
« (ycle control power
o Check motor feedback connector
INIT FLT M03 — MTR ENC Motor Feedback Communication with the encoder could not . _—
STARTUP Communication Startup be established. gl:“e’cek motor power and feedback shield terminations on the | Inverters
« Return motor for repair if fault continues
INIT FLT M06 — MOTOR The absolute encoder was not able to
ABSOLUTE Eez:zack Absolute Startup accurately determine the position after Make sure the motor shaft is not moving during power-up Inverters
STARTUP SPEED P powerup due to speed greater than 100 rpm.
B . . Cycle control power
INITFLT M14 ?I;:QI;&WARE Invalid Safety Firmware mfhlzﬂg%dr.ﬁfﬁgn&,r?rrm is nat compatible Update the drive firmware Inverters
’ « Return drive for repair if fault continues
_ . Cycle control power Inverters
INITFLT M20 :\JA’\(I)}I()TJ?_!VN Unknown Module Fault iT:VZﬁIiOdU(t ode of the power board is +  Reset the drive DC-bus PS
' « Return drive for repair if fault continues iTRAK PS
. P « Cycle control power Inverters
INIT FLT M21 — FACTORY CONFIG | Factory Configuration Error m‘l’g configuration data is missing or « Reset the drive DC-bus PS
' « Return drive for repair if fault continues iTRAK PS
Table 94 - INHIBIT Fault Codes
Exception Code on Display Exception Text Problem Possible Solutions Module
When Enable Input Checking is enabled, the | «  Confirm that the digital input assigned to the Enable is active
) . drive displays Axis Enable Input startinhibit | « Check module enable input wiring Inverters
INHIBIT SO1 — ENABLE INPUT ﬁ]xlﬁbEi?able Input Fauit - Start when it detects the enable input is inactive «  Check digital input assignments DC-bus PS
and while the axis is in Starting/Running/ « Verify Gateway computer and Logix Designer application iTRAK PS
Testing/Hold sub-state of Stopped state. operation (applies to iTRAK power supply)
INHIBIT S02 — MOTOR NOT The associated motor has not been properly ] _— R _
CONFIG Motor Not Configured configured for use. Verify motor configuration in the Logix Designer application. Inverters
INHIBIT 503 — FEEDBACK NOT The feedback has not been properly " L D i
CONFIGURED Feedback Not Configured configured for use. Verify feedback configuration in the Logix Designer application. | Inverters
B ) Associated permanent magnet motor : -
INHIBIT S04 — COMMUTATION Commutation Not Configured commutation has not been configured for Verify that the proper motor feedback commutation alignment Inverters

NOT CONFIGURED | - Standard Start Inhibit

use.

has been selected.
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Table 94 - INHIBIT Fault Codes (continued)
Exception Code on Display Exception Text Problem Possible Solutions Module
INHIBIT M02 — MOTOR Selected Motor Control mod t
FEEDBACK Motor Feedback Required V\ﬁti(ost a vgl?dr f:er:ﬂ;z c?soelz (ctai::o un Verify that the proper motor feedback type has been selected. Inverters
REQURIED ’
When Torque Proving configuration is . ) .
) « Verify that the proper axis configuration has been selected.
Torque Prove Configuration- | enabled, control mode, feedback mode, . F
INHIBIT M04 — PROVING CONFIG Mfg Specific Start Inhibit motor feedback type, and motor option X::‘;y Ll:gasuﬁlaent torque prove current has been Inverters
configuration must be set properly. gured.
INHIBIT M05 — SAFE TORQUE Start Inhibit — Safe Torque The safety function has disabled the power + Check safety input wiring Inverters
OFF off structure. Check state of safety devices
Table 95 - NODE FLT Fault Codes
Exception Code on Display Exception Text Problem Possible Solutions Module
+ Remove unnecessary network devices from the motion
network )
NODE FLT 01— LATE CTRL Control Connection Update Several consecutive updates from the ’ Egrannng]gnn;gfﬁ Sr ktopology so that fewer devices share Inverters
UPDATE Fault controller have been lost. " Use high performance network equipment DC-bus PS
+  Use shielded cables
+ Separate signal wiring from power wiring
The processor on the power board or control
B board failed to update in a certain amount of (ycle control power Inverters
NODEFLT 02 5\? A?TCCH DOG Processor Watchdog Fault time. Update the drive firmware DC-bus PS
i The nn sub-codes 00. . .06 are internal and + Return drive for repair if fault continues iTRAK PS
result in the same possible solution.
o + (ycle control power Inverters
NODE FLT 03 — HARDWARE00 | Hardware Fault -PwrlF ﬁg;"g;‘g't;l‘l'gﬂe"(’i"h the power board could Update the drive firmware DC-bus PS
) Return drive for repair if fault continues iTRAK PS
« DSL feedback wiring is incorrect (check against wiring
diagram)
I + DSL feedback wiring is shorted or open
NODE FLT 03 — HARDWARE 02 Hardware Fault - DSL Egrgg:br:::;te'gn with the encoder could not «  DSL feedback cable is defective Inverters
) « Kinetix VP motor feedback device is defective
Cycle power
« Return drive for repair if fault continues
) . Check DSL feedback device, wiring, and cable
NODE FLT 03 — HARDWARE 03 DSL Internal Hardware Fault (lj\elzzlc_tf;i:jrdware eror internal tothe drivewas | | Cycle power Inverters
’ Return drive for repair if fault continues
Inverters
NODE FLT 03 — HARDWARE 04 ?:rrrt]iv;a:irsi::i:ult - Board ?:;f:])n;;?tl)lind power boards are Return drive for repair if fault continues DC-bus PS
patibiiity patible. iTRAK PS
_ The controller time and the drive's system + (ycle control power Inverters
NODE FLT 05 — CLOCK SKEWFLT | Clock Skew Fault time are not the same. « Check controller and Ethernet switch operation DC-bus PS
Lost Controller Connection Communication with the controller has been Check Ethernet connection Inverters
NODE FLT 06 — LOST CTRL CONN Fault lost. «  Check controller and Ethernet switch operation DC-bus PS
Drive's local clock has lost synchronization )
. ! «  (Check Ethernet connection Inverters
NODE FIT 07 - CLOCK SYNC Clodk Sync Fault xlst;nmmgsrv\;gﬁﬁk;lllgft‘é\’;;m ableto Check controller and Ethernet switch operation DC-bus PS
NODEFLT 09~ RggkIE(?ST EP Duplicate IP Address Fault E::frrglllgr)ﬂsai(eutt)iev: nulzg?tes from the Select an IP address not already in use on the network I[;\Cv_ebrlt]es.'r;S
’ iTRAK PS
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Table 96 - NODE ALARM Fault Codes

Exception Code on Display Exception Text Problem Possible Solutions Module
+ Remove unnecessary network devices from the motion
network
_ ! Change network topology so that fewer devices share
NODE ALARM OLPDLA'L}TEE CTRL E\?:rtr?l Connection Update Updates from the controller have been late. common paths :;]c\’ir;irss
« Use high performance network equipment
+  Use shielded cables
+ Separate signal wiring from power wiring
NODE ALARM 03 — CLOCK JITTER | Clock Jtter Alarm reonod e o oraineimsync | - Route the nturk cable avay fom potential nose sources | verters
mode 91nsy Reduce the number of devices on the EtherNet/IP network DC-bus PS
NODE ALARM 04 — CLOCK SKEW Clock Skew Alarm The controller time and the drive’s time are +  (Check the Ethernet connection Inverters
ALARM not the same. + (Check controller and Ethernet switch operation DC-bus PS
NODE ALARM 05 - CLOCKSYNC | (o Drives local dock haslost synchonization| Check the Ethernet connection Inverters
ALARM y 9 Check controller and Ethernet switch operation DC-bus PS

synchronous operation.
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SAFE FLT Fault Codes

For troubleshooting SAFE FLT fault codes, refer to Chapter 9 on page 242
(hardwired safety) or page 256 (integrated safety).
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Kinetix 5700 Modules

woD ()t
RET O]

L Module Status
| 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
inverters, and the iITRAK 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 97 - 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).

Major recoverable fault. The drive detected a recoverable fault, for example, an incorrect

Flashing Red 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 Flashing Green/Red condition continues if drive is waiting for:

- Safety configuration when in Integrated STO mode
- Safety inputs when in Hardwired STO mode

Table 98 - 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.
Flashing Green/Red Self-test. The drive performs self-test during powerup. Once self-test is complete,

Flashing Green/Red condition continues if drive is processing a safety device ID proposal.

Table 99 - Ethernet Link Speed Status Indicator

Condition Status
Steady Off 10 Mbit
Steady On 100 Mbit

Table 100 - Ethernet Link/Activity Status Indicator

Condition Status
Steady Off No link
Steady On Link established
Blinking Network activity
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Kinetix 5700 Capacitor Module Status Indicators

The 2198-CAPMOD-2240 capacitor module status indicators and module
status (MS) connector are on the front of the module. The module status
connector is a relay output suitable for wiring to a DC-bus power supply digital
input, assigned as Bus Capacitor OK, or the Logix5000 controller.

Table 101 - Status Indicators and Relay Output

- . (1
Kinetix 5700 Capacitor Module ISI:Z::I:t ors | Status gzlt;yut Description Resolution
MoD © Module Status Indicator Steady off Open 24V DCis not present N/A
DCBUS © DC-bus Status Indicator )
24V DCis present and
Module Steady green | Closed internal fuse is closed N/A
status « Cycle control and bus power
24V DCis present and « Verify that ACinput meets
Steady red Open internal fuse is open specifications
« Replace the module if fault persists
MopuLE <«—— Module Status AV DCE ot "
MS) Connector is not present or
() DC-bus Steady off Open DC-bus measures < 50V DC N/A
status ;
24V DCis present and
Steadygreen | Closed DC-bus measures > 50V DC N/A

(1) Wiring the module status relay output is optional.

These conditions do not always result in a fault code, but can require
troubleshooting to improve servo drive performance. See the iTRAK System
User Manual, publication 2198T-UMO001 for general iTRAK troubleshooting.

General Troubleshooting

Table 102 - General Troubleshooting

Condition Potential Cause Possible Resolution

The position feedback device is incorrect or open. Check wiring.

Unintentionally in Torque mode. Check to see what primary operation mode was programmed.

Motor tuning limits are set too high. Run Tune in the Logix Designer application.

Position loop gain or position controller accel/decel rate is improperly set. Run Tune in the Logix Designer application.

Improper grounding or shielding techniques are causing noise to be

Axis or system is unstable. transmitted into the position feedback or velocity command lines, causing Check wiring and ground.
erratic axis movement.
Motor Select limit is incorrectly set (servo motor is not matched to axis Check setups.

module).

Run Tune in the Logix Designer application.

Mechanical resonance.

« Notch filter or output filter can be required (refer to Axis Properties dialog
box, Output tab in the Logix Designer application).

« Enable adaptive tuning. See Adaptive Tuning on page 349 for more notch
filter information.
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Table 102 - General Troubleshooting (continued)

Condition

Potential Cause

Possible Resolution

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 and properly set the limit.

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-
RMO0O01.

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.
+  (heck and improve mechanical performance, for example, the gearbox or
ballscrew mechanism.

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 overheating

The rotor is partially demagnetized causing excessive motor current.

Return the motor for repair.

Abnormal noise

Motor tuning limits are set too high.

Run Tune in the Logix Designer application.

Loose parts are present in the motor.

+ Remove the loose parts.
+ Return motor for repair.
« Replace motor.

Through bolts or coupling is loose.

Tighten bolts.

The bearings are worn.

Return motor for repair.

Mechanical resonance.

Notch filter can be required (refer to Axis Properties dialog box, Output tab in the
Logix Designer application).

Erratic operation - Motor locks into
position, runs without control or
with reduced torque.

Motor power phases Uand V, Uand W, or Vand W reversed.

Check and correct motor power wiring.
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By using the Logix Designer application, you can configure how the
Kinetix 5700 system responds when a module fault/exception occurs.

Logix5000 Controller and
Drive Module Behavior

TIP  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 242 (hardwired
safety) or page 256 (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 223.

The DC-bus power supplies and servo drives support fault actions for Ignore,
Alarm, Minor Fault, and Major Fault as defined in Table 103. The drives also
support three configurable stopping actions as defined in Table 111.

Table 103 - 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

Alarm otherwise affect axis behavior. Like Ignore, if the exception is so fundamental to the drive,
Alarm is not an available option. When an exception action is set to Alarm, the Alarm goes
away by itself when the exceptional condition has cleared.

Minor Fault The drive module latches the exception condition, but the drive does not execute any
exception action.

Major Fault The drive module latches the exception condition and executes the configured exception
action.

You can configure exception behavior in the Logix Designer application from
the Axis Properties dialog box, Actions category. These controller exception
actions are mapped to the drive exception actions.

Table 104 - Logix Designer Exception Action Definitions

Exception Action

Definition

The controller completely ignores the exception condition. For some exceptions that are fundamental to the

Ignore operation of the planner, Ignore is not an available option.

The controller sets the associated bit in the Motion Alarm Status word, but does not otherwise affect axis behavior.
Alarm Like Ignore, if the exception is so fundamental to the drive, Alarm is not an available option. When an exception

action is set to Alarm, the Alarm goes away by itself when the exceptional condition has cleared.

Like Alarm, Fault Status Only instructs the controller to set the associated bit in the Motion Fault Status word, but
Fault Status Only does not otherwise affect 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.

When the exception occurs, the associated bit in the Fault Status word is set and the axis comes to a stop by using

Stop Drive the stopping action defined by the drive for the particular exception that occurred. There is no controller based
configuration to specify what the stopping action is, the stopping action is device dependent.
When the exception occurs, the drive brings the motor to a stop by using the stopping action defined by the drive
Shutdown (as in Stop Drive) and the power module is disabled. An explicit Shutdown Reset is required to restore the drive to

operation.
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DC-bus Power Supply Behavior

Stopping action for exception fault codes does not apply to the DC-bus power

supply. The Stop Drive 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 Stop Drive, except
the power supply enters into Shutdown as the final state and requires a
Shutdown Reset to recover.

Fault actions are shown in Table 105 and Table 106.

Figure 98 - Logix Designer Axis Properties - Actions Category

@ Auxis Properties - PowerSupply o & [i:&]
Categories:
o General Actions to Take Upon Conditions
+ Drive Parameters [ Porometers..._ |
i Parameter List
...... Status
------ Faults & Alarms DANGER: Modifying Exception
...... Tag l % |Action settings may require
I
Exceptions el e i o skt
[nepmn Condition Action personnel, machine, and property.
| Bus Capacior Module Faiure StopDrive = Refer to user manual for additional
|Bus Dvervotage Factory Limit StopDrive = irformation.
|Bus Power Sharing E-TDB{)I'I'.;E 1
|Bus Failure StopDrive =
|Bus [+ Factory Limit |StopDrive = |
|Bus Thermal Overioad Factory Lim# | StopDrive =
|Bus Thermal Overioad User Limit | StopDrive = |
Converter AL Single Phase Loas StopDrive T
Canverter Ground Current Factory Limit E-‘D.pbl.'i\:E ;
Converter Overcurrent StopDrive =l
Converter O Factory Limit StopDrive =l
Converter Pre-Charge Failure StopDrive ol
Auis State:
Manual Tune... QK ] l Cancel
Table 105 - DC-bus Power Supply Behavior, FLT Sxx Fault Codes
Fault Action
Exception Fault Code Exception Text Module E E
[ B B
g £ g 5
2 = = =
FLT S15 — CONV OVERCURRENT Converter Overcurrent Fault DC-bus PS X
FLT $16 — GROUND CURRENT Ground Current Factory Limit Fault DC-bus PS X
FLT $18 — CONV OVERTEMP FL Converter OverTemp Factory Limit Fault DC-bus PS X
FLT S20 — CONV OVERLOAD FL Converter Thermal OverLoad Factory Limit Fault DC-bus PS X
FLT 21 — CONV OVERLOAD UL Converter Thermal Overload User Limit Fault DC-bus PS X X X X
FLT S23 — AC PHASE LOSS ACSingle Phase Loss Fault DC-bus PS X
FLT S25 — PRECHARGE FAILURE Precharge Failure Fault DC-bus PS X
FLT S27 — BUS REG OVERTEMP FL (7 Bus Regulator Overtemperature Factory Limit Fault DC-bus PS X
FLT S29 — BUS REG OVERLOAD FL Bus Regulator Thermal OverLoad Factory Limit Fault DC-bus PS X
FLT S30 — BUS REG OVERLOAD UL Bus Regulator Thermal Overload User Limit Fault DC-bus PS X X X X
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Table 105 - DC-bus Power Supply Behavior, FLT Sxx Fault Codes (continued)

Fault Action
Exception Fault Code Exception Text Module E E
v
g g 5 5
) 2 £ £
FLT $31 — BUS REG FAILURE Bus Regulator Failure DC-bus PS X
FLT $32 — BUS CAPACITOR MODULE FAILURE Bus Capacitor Module Failure DC-bus PS X X
FLT S35 — BUS OVERVOLT FL Bus Overvoltage Factory Limit Fault DC-bus PS X
FLT S40 — BUS POWER SHARING FAULT Bus Power Sharing Fault DC-bus PS X
FLT S61 — ENABLE INPUT Enable Input Deactivated DC-bus PS X
(1) Supported when shunt thermal switch is connected to the power supply digital input and configured in the Logix Designer application.
Table 106 - DC-bus Power Supply Behavior, FLT Mxx Fault Codes
Fault Action
Exception Fault Code Exception Text Module ._:.,_' 3
@ = =
g £ E 5
= = = =
FLT M12 — POWER CYCLE FL () Converter Precharge Overload Factory Limit Fault DC-bus PS X
FLT M26 — RUNTIME ERROR Runtime Error DC-bus PS X

(1)  Single-axis and dual-axis drives assert Bus Power Sharing Exception.
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iTRAK Power Supply Behavior

The iTRAK power supply exceptions behavior, as defined in Table 107, is

shown in the following tables.

Table 107 - iTRAK Power Supply Exception Action Definitions

Exception Action | Definition

Hold Continue regulating the iTRAK DC busses.

Disable Actively discharge the iTRAK DC busses then disable the regulators.
Shutdown Disable the regulators, iTRAK DC busses passively discharge.

Table 108 - iTRAK Power Supply Behavior, FLT Sxx Fault Codes

Fault Action
Exception Fault Code Exception Text Module E E Stopping Action
° i
s E g S
& 2 £ 2
FLT $18 - CONV OVERTEMP FL Converter OverTemp Factory Limit Fault iTRAK PS X Shutdown
FLT 520 - CONV OVERLOAD FL Converter Thermal Overload Factory Limit Fault iTRAK PS X Shutdown
FLT 525 - PRECHARGE FAILURE Precharge Failure Fault iTRAK PS X Shutdown
FLT $33 - BUS UNDERVOLT FL Bus Undervoltage Factory Limit Fault iTRAK PS X Shutdown
FLT S35 - BUS OVERVOLT FL Bus Overvoltage Factory Limit Fault iTRAK PS X Shutdown
FLT $38 - FUSE BLOWN Bus Power Fuse Blown Fault iTRAK PS X Shutdown
FLT S61 - ENABLE INPUT Enable Input Deactivated iTRAK PS X Disable
Table 109 - iTRAK Power Supply Behavior, FLT Mxx Fault Codes
Fault Action
Exception Fault Code Exception Text Module E E Stopping Action
L
s E g =
& | 2 £ £
FLT M26 - RUNTIME ERROR Runtime Error iTRAK PS X Shutdown
Table 110 - iTRAK Power Supply Behavior, NODE FLT Fault Codes
Fault Action
Exception Fault Code Exception Text Module E E Stopping Action
@ - -
g S -
=2 = = =
NODE FLT 02 - PROC Processor Watchdog Fault iTRAK PS X Shutdown
NODE FLT 03 - HARDWARE Hardware Fault iTRAK PS X Shutdown
NODE FLT 09 - DUPLICATE IP ADDRESS Duplicate IP address Fault iTRAK PS 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 111 - Configurable Stopping Actions

Stopping Action Description
Decel and hold Most control ) ) o o
The best available stopping action is the one that maintains
Decel and disable Less control the most control over the motor. However, not all faults
- support every stopping action.
Disable and coast Least control

(1) When configured for Frequency Control (induction motors only), select Decel and disable only when the Current Limiting feature
is enabled. For more information on this feature, see Current Limiting for Frequency Control on page 320.

Figure 99 - Logix Designer Axis Properties - Actions Category

5 Axis Properties - Axis_1

Categories:
...... General Actions to Take Upon Conditions
=-- Mator
L.... Model Stop Action: |Cumant Decel & Disable hd Parameters. ..
1 Analyzer Motor Overoad Action: [r.none: v]
i I;'I:;E:‘;eedback Inverter Overload Action: l_cnpne)_ v]
Hookup Tests
i Polarity
[ Autotune DANGER: Modfying Exception
& and \ (Action settingslgay require
i i Backlash : programmatically stopping or
C:;pﬁasnce Exceptions digabling the axis to protect
Friction Exception Condition Action o personnel, machine, and property.
i - Observer Brake Slip StopDrive =4 Refer to user manual for additional
+-- Position Loop Bus Capacitor Module Failure Stopl}_rlve L] information.
1 Velocity Loop Bus Overvoltage Factory Limit StopDrive ||
o Acceleration Loop Bus Power Blown Fuse StopDrive |
| Torque/Cumrent Loop Bus Power Loss StopDrive vl
[ Planner Bus Power Sharing StopDrive |l
{w Homing Bus Reg Overtemperature Factory Limit | StopDrive |l
i Bus Undervoltage Factory Limit StopDrive ™
... Drive Parameters Bus Undervoltage User Limit StopDrive L]
Parameter List Converter AC Power Loss - StopDrive =
- Status Converter Ground Current Factory Limit StopDrive -
- Faults & Alams Enable Input Deactivated StopDrive ]| ~
...... Tag
Mz State: Safety State:
Manual Tune... l Cancel Help
Table 112 - Drive Behavior, FLT Sxx Fault Codes
Fault Action
Permanent Induction + | s= | BestAvailable
Exception Fault Code Exception Text Module Magnet Motor E 3 | Stopping Action
Motor [ £ = 'S | (applies to major faults)
S = e =]
1= s £ <
2 | = = =
FLT S02 — MTR COMMUTATION Motor Commutation Fault Inverters X X Disable/Coast
FLT S03 — MTR OVERSPEED FL Motor Overspeed Factory Limit Fault Inverters X X X Disable/Coast
FLT S04 — MTR OVERSPEED UL Motor Overspeed User Limit Fault Inverters X X X X X X Decel/Hold
FLT SO5 — MTR OVERTEMP FL Motor Overtemperature Factory Limit Fault Inverters X X Disable/Coast
FLT SO7 — MTR OVERLOAD FL Motor Thermal Overload Factory Limit Fault Inverters X X X Decel/Disable
FLT S08 — MTR OVERLOAD UL Motor Thermal OverLoad User Limit Fault Inverters X X X X X X Decel/Hold
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Table 112 - Drive Behavior, FLT Sxx Fault Codes (continued)

Fault Action
. . Permanent | . on = | = | Besthvailable
Exception Fault Code Exception Text Module Magnet Motor E E Stopgmg Actlo_n
Motor g g -g- % (applies to major faults)
2 | = = =
FLT S09 — MTR PHASE LOSS Motor Phase Loss Inverters X X X X X Disable/Coast
FLT S10 — INV OVERCURRENT Inverter Overcurrent Fault Inverters X X X Disable/Coast
FLTS11— INV OVERTEMP FL Inverter Overtemperature Factory Limit Fault | Inverters X X X Disable/Coast
FLT S13 — INV OVERLOAD FL Inverter Thermal Overload Factory Limit Fault | Inverters X X X Disable/Coast
FLT S14 — INV OVERLOAD UL Inverter Thermal Overload User Limit Fault Inverters X X X X X X Decel/Hold
FLT $16 — GROUND CURRENT Ground Curtent Factory Limit Fault Single-as | X X | Disable/Coast
FLT S22 — ACPOWER LOSS ACPower Loss Fault Inverters X X X X X X Decel/Disable
FLT 27~ BUS REG OVERTEMPFL (1) | Bus Regulator OvertemperatureFactory Lmit | oy | x X X | Disable/Coast
FLT532 - BUS CAPACITOR MODULE Bus Capacitor Module Failure Inverters X X X X X X Decel/Hold
FAILURE

FLT S33 — BUS UNDERVOLT FL Bus Undervoltage Factory Limit Fault Inverters X X X Decel/Disable
FLT S34 — BUS UNDERVOLT UL Bus Undervoltage User Limit Fault Inverters X X X X X X Decel/Hold
FLT S35 — BUS OVERVOLT FL Bus Overvoltage Factory Limit Fault Inverters X X X Disable/Coast
FLT $37 — BUS POWER LOSS Bus Power Loss Inverters X X X X X X Decel/Disable
FLT $38 — FUSE BLOWN Bus Power Fuse Blown Fault Inverters X X X Disable/Coast
FLT S40 — BUS POWER SHARING FAULT | Bus Power Sharing Fault Inverters X X X X X X Decel/Disable
FLT S41 — MTR AQB STATE FL Feedback Signal Noise FL Inverters X X X Disable/Coast
FLT 543 — FDBK LOSS FL 2 @) Feedback Signal Loss FL Inverters X X X Disable/Coast
FLT 544 — FDBK LOSS UL @ @) Feedback Signal Loss UL Inverters X X X | X |X |X | DecelHold
FLT 545 — FDBK COMM FL ® ) Motor Feedback Data Loss Factory Limit Fault | Inverters X X X Disable/Coast
FLT 546 — FDBK COMM UL & ) Motor Feedback Data Loss User Limit Fault | Inverters X X X [X |X X | DecelHold
FLT S47 — FDBK DEVICE FAILURE Feedback Device Failure Inverters X X X Disable/Coast
FLT S49 — BRAKE SLIP FLT Brake Slip Exception Inverters X X X X X X Decel/Hold
FLT S50 — POS HW OTRAVEL Hardware Overtravel - Positive Inverters X X X X X X Decel/Hold
FLT S51— NEG HW OTRAVEL Hardware Overtravel - Negative Inverters X X X X X X Decel/Hold
FLT S54 — POSN ERROR (¥ Excessive Position Error Fault Inverters X X X X X X Disable/Coast
FLT S55 — VEL ERROR ) Excessive Velocity Error Fault Inverters X X X X X X Disable/Coast
FLT $56 — OVERTORQUE LIMIT ) Overtorque Limit Fault Inverters X X X X X X Decel/Hold
FLT $57 — UNDERTORQUE LIMIT @ Undertorque Limit Fault Inverters X X X X X X Decel/Hold
FLT S61 — ENABLE INPUT Enable Input Deactivated Inverters X X X X X X Disable/Coast

Supported when shunt thermal switch is connected to the inverter digital input and configured in the Logix Designer application.
Applies to all compatible feedback devices, except DSL encoder feedback.
Applies to DSL and Hiperface feedback devices.

Does not apply to induction motors in frequency control mode.
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Table 113 - Drive Behavior, FLT Mxx Fault Codes

Fault Action
Permanent | | . ion - += | BestAvailable
Exception Fault Code Exception Text Module Magnet Motor H H Stopping Action
Motor e £ "'-6' s | (applies to major faults)
5] = =]
s ] £ ‘"
= = = =
FLT M02 — MOTOR VOLTAGE ) Motor Voltage Mismatch Fault Inverters X X X X X Disable/Coast
FLT MO7 — FEEDBACK INCREMENTAL Feedback Incremental Count Error "
COUNT ERROR FAULT Fault Inverters X X X X X Disable/Coast
FLT M26 — RUNTIME ERROR Runtime Error Inverters X X X Disable/Coast
FLT M28 — SAFETY COMM @ Safety Module Communication Error | Inverters X X X Disable/Coast
(1) Does not apply to induction motors in frequency control mode.
(2)  Applies to drives in Integrated STO mode.
NODE FLT Fault Codes
These NODE FLT fault codes apply to Kinetix 5700 DC-bus power supplies

and inverter modules.
Table 114 - System Behavior, NODE FLT Fault Codes

Fault Action
- - Best Available
Exception Fault Code Exception Text a?":‘ae':i:l‘;t or Induction Motor = H Stopping Action
9 < £ Lg "g (applies to major faults)

2 5 £ =

=2 = = =
NODE FLT 01— LATE CTRL UPDATE Control Connection Update Fault | X X X Decel/Disable
NODE FLT 02 — PROC WATCHDOG Processor Watchdog Fault X X X Disable/Coast
NODE FLT 03 — HARDWARE Hardware Fault X X X Disable/Coast
NODE FLT 05 — CLOCK SKEW FLT Clock Skew Fault X X X Decel/Disable
NODE FLT 06 — LOST CTRL CONN Lost Controller Connection Fault | X X X Decel/Disable
NODE FLT 07 — CLOCK SYNC Clock Sync Fault X X X Decel/Disable
NODE FLT 09 — DUPLICATE IP ADDRESS | Duplicate IP Address Fault X X X Disable/Coast
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Remove and Replace Drive Modules

This chapter provides remove and replace procedures for Kinetix” 5700 drive

modules.
Topic Page
Before You Begin 227
Remove and Replace Kinetix 5700 Drive Modules 228
Start and Configure the Drive Module 232

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.

c ATTENTION: This drive contains electrostatic discharge (ESD) sensitive parts

Before You Begin 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 144 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:

e Screwdrivers (to loosen/remove screws)

e Voltmeter (to make sure that no voltage exists on drive connectors)
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Remove and Rep'ace Follow these steps to remove and replace DC-bus power supplies, dual-axis
Kinetix 5700 Drive Modules inverters, single-axis inverters, iITRAK power supplies, or capacitor modules

from the system panel.

Remove Power and All Connections

1. Verify that all control and input power has been removed from the
system.

ATTENTION: To avoid shock hazard or personal injury, make sure

A that all power has been removed before proceeding. This system can
have multiple sources of power. More than one disconnect switch
can be required to de-energize the system.

2. Wait 5 minutes for the DC bus to discharge completely before
proceeding.

avoid the hazard of electrical shock, verify that voltage on capacitors
has been discharged before attempting to service, repair, or remove
this unit. Do not attempt the procedures in this document unless you
are qualified to do so and are familiar with solid-state control
equipment and the safety procedures in publication NFPA 70E.

c SHOCK HAZARD: This product contains stored energy devices. To

3. Usinga voltmeter, verify that the DC-bus voltage has discharged, and
for iTRAK power supply, verify that the output bus (ICP and IDC
connectors) has discharged.

4. Label and remove all wiring connectors from the module you are
removing,.

To identify each connector, refer to Kinetix 5700 Connector Data on

page 64.

TIP  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.

5. Unplug the DC-bus links and end caps from on top of the DC-bus

power supply or other drive module you are removing.

6. Unplug the shared-bus 24V input wiring connector, T-connectors, and
bus-bars from on top of the drive module you are removing.

228 Rockwell Automation Publication 2198-UM002D-EN-P - November 2016



Remove and Replace Drive Modules ~ Chapter 8

7. For 2198-Dxxx-ERS3 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-ERS3

Motor Feedback iy D Dual-axis Inverters
Connectors

Motor Power and
Brake Connectors

i oh e e e WD

Loosen Motor Cable
Shield Clamp

8. For 2198-Sxxx-ERS3 single-axis inverters, unplug the motor feedback
and brake connectors, remove the tie wrap, and remove the motor power
bracket.

Motor Feedback 2198-Sxxx-ERS3
Connector Single-axis Inverters
o]

o (@]

TieWrap | F), Motor Brake

Connectors

§ ©
Sl = Bracket Screws

. LI

Motor Power Connector
(bottom view

Motor Cable Bracket
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9. For 2198T-W25K-ER iTRAK power supplies, unplug the iP$ ready
connector, 24V control power output connectors and DC-bus output
connectors and 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
hield Clamp
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Remove the Drive Module

You can remove DC-bus power supplies, dual-axis inverters, single-axis
inverters, iITRAK power supplies, or capacitor 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. Modules
with 85 mm and 100 mm width have two top and bottom screws.

2. 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.

N2 Cinetix5700Drive System
R

(DCbus supply and dual-axis
inverter are shown)

Top Screws
(bottom screws not shown)

Zero-stack Tab
and Cutout Engaged

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 61:

e Torque mounting, shield clamp, and ground screws to 2.0 Nem
(17.7 Ibein) max.

e Reconnect the feedback connector kit and torque the mounting screws

to 0.4 Nem (3.5 Ibein) max.

If replacing a drive module that was configured for Integrated STO mode, refer
to Understand Integrated Safety Drive Replacement on page 256.
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Startand (onfigure the Drive Follow these steps to configure the replacement module.

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  Ifa 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 236.

1. Reapply power to the drive system.

Refer to Apply Power to the Kinetix 5700 Drive System on page 195 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 144 to access those settings.
3. Download the Logix Designer application to the controller.

4. Verify that the drive system is working properly.
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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 233
Hardwired Safe Torque-off 242
Integrated Safe Torque-off 251

The 2198-Dxxx-ERS3 dual-axis inverters and 2198-Sxxx-ERS3 single-axis
inverters are equipped for hardwired safe torque-off (STO) and integrated
STO over the EtherNet/IP™ network. The hardwired and integrated STO
function meet the requirements of Performance Level e (PLe) and safety
category 3 (CAT 3) per EN ISO 13849-1 and SIL 3 per IEC EN 61508, EN
61800-5-2 and EN 62061.

Certification

The TUV Rheinland group has approved the 2198-Dxxx-ERS3 and
2198-Sxxx-ERS3 inverters with hardwired and integrated safe torque-off for
use in safety-related applications up to EN ISO 13849-1 Performance Level
(PLe) and Category 3, SIL 3 per IEC EN 61508, EN 61800-5-2, and

EN 62061, in which removing the motion producing power is considered to be
the safe state.

Refer to Appendix E on page 261 for certification documents.
Important Safety Considerations

The system user is responsible for the following:
¢ Validation of any sensors or actuators connected to the system
o Completing a machine-level risk assessment

e Certification of the machine to the desired EN ISO 13849 performance
level or EN 62061 SIL level

e Project management and proof testing in accordance with EN ISO

13849
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Category 3 Requirements According to EN IS0 13849-1

Safety-related parts are designed with these attributes:

e Asingle fault in any of these parts does not lead to the loss of the safety
function.

¢ Asingle fault is detected whenever reasonably practicable.

e Accumulation of undetected faults can lead to the loss of the safety
function and a failure to remove motion producing power from the
Mmotor.

Stop Category Definition
Stop Category 0 as defined in EN 60204 or safe torque-off as defined by

EN 61800-5-2 is achieved with immediate removal of motion producing
power to the actuator.

IMPORTANT  In the event of a malfunction, the most likely stop category is
Stop Category 0. When designing the machine application, timing and
distance must be considered for a coast to stop. For more information
regarding stop categories, refer to EN 60204-1.

Performance Level (PL) and Safety Integrity Level (SIL)

For safety-related control systems, Performance Level (PL), according to EN
ISO 13849-1, and SIL levels, according to EN 61508 and EN 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 EN ISO 13849-1, EN 61508, and EN 62061 standards for

complete information on requirements for PL and SIL determination.

Probability of Dangerous Failure Per Hour

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 occurring per

hour (PFH).

PFH calculation is based on the equations from EN 61508 and show worst-
case values. Table 115 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.
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Table 115 - PFH for 20-year Proof Test Interval

. 2198-Sxxx-ERS3 2198-Dxxx-ERS3
Attribute Single-axis Inverters Dual-axis Inverters
PFH (1e-9) 1.57 1.64
Proof test (years) 20 20

Safe Torque-off Feature

The safe torque-off (STO) circuit, when used with suitable safety components,
provides protection according to EN ISO 13849 (PLe), Category 3 or
according to IEC EN 61508, EN 61800-5-2, and EN 62061 (SIL CL3). All
components in the system must be chosen and applied correctly to achieve the
desired level of operator safeguarding.

The 2198-xxxx-ERS3 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-ERS3 STO circuit in combination with other safety devices to
achieve the Category 0 Stop as described in Stop Category Definition on
page 234, and protection-against-restart as specified in IEC 60204-1.

mechanical work on the drive system or affected area of a machine. It does

c ATTENTION: The safe torque-off (STO) feature is suitable only for performing
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 on
the drive.

c SHOCK HAZARD: In Safe Torque-off mode, hazardous voltages can still be

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

c ATTENTION: Personnel responsible for the application of safety-related
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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  Out of the box, Kinetix 5700 servo drives are in Hardwired STO mode.

IMPORTANT  To bypass the STO feature while commissioning or testing the drive, the
drive must be configured for Hardwired STO mode. Refer to Safe Torque-
off Feature Bypass on page 248 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 116 - 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
Hardwired STO mode with .
8 Not Configured torque disabled Hardwired (out of the box)
. Hardwired STO mode with )
51 Not Configured (torque permitted) torque permitted Hardwired (out of the box)
52 Running (torque permitted) STO bypass state Integrated
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Restore the Hardwired STO Mode by Using the Logix Designer Application

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  &-£91/0 Cenfigurtion
E|- 1756 Backplane, 1756-A7
.. #0[0] 1756-L735 UM_SafetyContraller

drive you just created and choose
Properties.

2. Click the Connection tab.

The Connection tab appears.

§ [1]11756-L75P UM_SafetyController:Partner

- [2]1756-EN2TR UM_EN2TR

BE?E Ethernet

o |l 2198-P208 UM_Converter
2198-5086-ERS3 UM_S086
£33 2198-D006-ERS3 UM_D006

. f] 1756-EN2TR UM_EN2TR

.

5| Module Properties: UM_EN2TR (2198-D006-ERS3 3.1)

L= [==]

Ge_ngml-‘ Connection I Safety I Time Sync I Module Irfo l Intemet Protocol | Port Configuration ! Network I Associated Axes l Po|ita| i

N Requested Packet interval (RP1) Connection over
ik (ms) EtherNetiP
Motion 2.0 -+ Setby Mofion Group | Unicast 3
Safety Output 20.0 || Setby Safety Task |Unicast 3
Safety Input 10.0 3] 6.0-500.0 Unicast 3
[¥] nhibit Module
[] Majer Fault On Controller If Connection Fails While in Run Mode
Module Fault

3. Check Inhibit Module and click Apply.

4. Click the Safety tab.
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The Safety tab appears.

.

238

7| Module Properties: UM_EN2TR (2198-D006-ERS3 3.1)

o= ]=]

| General i Connection | Safety I Time Sync I Module Info : Intemet Protocol ! Port Corfiguration ! MNetwork I Associated Axes = Poy|t |+

[¥ Req Packet | C 1 i Max Observed |

Type Interval (RPI) (ms) Time Limit (mz} Network Delay (ms)
Safety Input 10 = 40.1 [ Reset Advanced...
Safety Output 20 60.0 | Reset

Configuration Cwnership:

Reset Ownership | €

Configuration Signature:

ID:

5.

d03a_ecd?

-
In the Configuration Ownership field, click Reset Ownership.

The drive reverts back to Hardwired STO mode.

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.

From the Home screen on the drive display, press the settings # button.

From the SETTINGS menu, scroll down by using the PN K:rows
and select Gl SAFETY.

Press B to request a Reset Ownership.
Are You Sure? appears on the display.

Press B 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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Table 117 - Safety Related Axis Tags

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.

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
GuardStopInputStatus 3] BOOL Safety inputs active - Hardwired
GuardStopRequestStatus [4] BOOL Safety input requesting STO - Hardwired
GuardFault 981 DINT
GuardStopInputFault [9] BOOL STO fault - Hardwired
GuardGateDriveFault [2] BOOL Internal STO circuit fault - Hardwired
CIPAxisFaultsRA 903 DINT
SafetyModuleCommunicationErrorFault [28] BOOL Loss of communication to safety control
CIPAxisAlarmsRA 904 DINT
SafetyModuleCommunicationErrorAlarm [28] BOOL Loss of communication to safety control
(IPInitializationFaultsRA 910 DINT
InvalidSafetyFirmwareFault [14] BOOL Invalid safety control firmware
CIPStartinhibits 676 DINT
SafeTorqueOffActivelnhibit (5] BOOL Torque disabled - Integrated
CIPStartinhibitsRA 912 DINT
SafeTorqueOffinhibit [5] BOOL Torque disabled - Hardwired
AxisSafetyState 760 DINT Safety supervisor state
AxisSafetyStatus (! 761 DINT
SafetyFaultStatus [0] BOOL Status of Sl.SafetyFault
SafetyResetRequestStatus [1] BOOL Status of SO.ResetRequest
SafetyResetRequiredStatus [2] BOOL Status of Sl.ResetRequired
SafeTorqueOffActiveStatus [3] BOOL Status of SO.SafeTorqueOff
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Table 117 - Safety Related Axis Tags (continued)

Logix Designer Tag Name Attribute [bit] Type Description
SafeTorqueOffDisableStatus [4] BOOL Status of Sl.TorqueDisabled
SafetyOutputConnectionClosed [30] BoOL 1ifall 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 SI.SafetyFault

(1)  Bits not shown are always zero.
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 118 - 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 119 - Safety Supervisor States

240

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
Hardwired STO mode with .
8 Not Configured torque disabled Hardwired (out of the box)
. Hardwired STO mode with )
51 Not Configured (torque permitted) torque permitted Hardwired (out of the box)
52 Running (torque permitted) STO bypass state Integrated
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Safe Torque-off Mode

You can use the attribute STO Mode to check if the Kinetix 5700 inverter is in

STO Bypass mode.

Table 120 - Safe Torque-off Mode: MSG

Parameter Value Description

Service Code 0xOE Get attribute single
Class 0x5A Safety stop functions
Instance Tor2 Inverter axis number
Attribute 0x104 STO mode

Data Type SINT Short integer

Table 121 - Safe Torque-off Mode: Values

Value Definition
1 Normal operation
2 STO bypass mode

Safe Torque-off Faults

When a safety fault is indicated in any of the following tags:

o SLSafetyFault
e Axis.SafetyFaultStatus
e Axis.SafetyTorqueOff Fault

The cause of the fault can be read using an explicit message.

Table 122 - Safe Torque-off Fault Type: MSG

Parameter Value Description

Service Code 0xOE Get attribute single
Class 0x5A Safety stop functions
Instance Tor2 Inverter axis number
Attribute 0x108 STO fault type

Data Type SINT Short integer

Table 123 - Safe Torque-off Fault Type: Values

Value Definition

1 No Fault

3 Circuit Error

104 Hardwired input in Network mode
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Hardwired Safe Torque-off This section introduces you to the Kinetix 5700 hardwired safe torque-off
(STO) feature that meets the requirements of Performance Level e (PLe) and
safety category 3 (CAT 3) per EN ISO 13849-1 and SIL 3 per IEC EN 61508,
EN 61800-5-2 and EN 62061.

The 2198-Dxxx-ERS3 and 2198-Sxxx-ERS3 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 hardwired 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 these
CompactLogix and ControlLogix controllers with Kinetix 5700 drive systems.

Description of Operation

The safe torque-off feature provides a method, with sufficiently low probability
of failure, to force the power-transistor control signals to a disabled state.
When disabled, or any time power is removed from the safety enable inputs, all
of the drive output-power transistors are released from the ON-state. This
results in a condition where the drive performs a Category 0 Stop (refer to Stop.
Category Definition on page 234). 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:
e The STO function needs to be in Hardwired STO mode
o The appropriate wiring must be connected to the Safety (STO)

connector plug

Refer to Hardwired Safe Torque-off Electrical Specifications on page 250 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 then 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

A electrical degrees.

ATTENTION: If any of the safety enable inputs de-energize, the Start Inhibit
field indicates the SafeTorqueOffinhibit and GuardStopRequestStatus bits of
the AxisGuardStatus tag are set to 1. Both inputs must be de-energized
within 1 second and re-energized within 1 second to avoid
GuardStopInputFault conditions.
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Figure 100 - System Operation when Inputs are Meeting Timing Requirements
Safety Input S1 4‘ i
Safety Input S2 | :
:<— 1Second Descrepancy Limn| | |
GuardFault | NoFault —— : :47 1 Second Debounce Time
SafeTorqueOfflnhibit 4i Start Inhibit i : : i Start Permit
GuardOKStatus : oK : : : :
GuardGateDriveQutputStatus j Torque Disabled : : : |’ Torque Permited
|
GuardStopInputStatus 4! Disable Torque : : : .l Permit Torque
GuardStopRequestsStatus 4[' Torque Disabled : : : i Torque Permited
GuardStopInputFault : No Fault : : i :
| [ |
I R R
1 2 3 4 5 6
Event | Description

At least one input is switched-off. The GuardStopRequestStatus bit is set to 1.

Second input is switched- off within 1 second. This event must always occur within 1 second to prevent a
GuardStorpInputFault condition.

First input is switched-on.

Second input is switched-on within 1 second of event 3.

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. If
event 4 s 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 1 second interval following event 3 (not
immediately following event 4).

Troubleshoot the Safe Torque-off Function

Table 124 - Kinetix 5700 Hardwired STO Troubleshooting

Exception Code on Drive Display [:::; 'g::ls gar?: v Problem Possible Solutions
« Verify safety wiring and connections:
. — Wire terminations at safe torque-off (STO) connector
g;:iet;’g‘;:;‘:gtﬂ;“gx’&’;‘t'i;’:]‘ag}é — (able/header not seated correctly
: — +24V power
SAFEFLT 09 - SSIN GuardStoplnputFault torque-off mismatch is detected when | | Check stati of safety inputs
safety inputs are in a different state for ’
more than 1.0 second. « Reset error and run proof test.
- Iferror persists, return the drive to Rockwell
Automation.
R Drive safety diagnostic detected internal | « Cycle control power
SAFE FLT 501- Safety Core Intemal SafetyCoreFauit STO design failure. + Return drive for repair if fault continues
. . . . + (ycle control power
SAFE FLT S03- Gate Drive GuardGateDriveFault " Drive safety diagnostic detected intemal | Execute STO function

STO design failure.

« Return drive for repair if fault continues

(1) Displayed in the Quick View Pane as Safety Fault.
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Figure 101 illustrates when the safe torque-off mismatch is detected and
GuardStopInputFault is posted.

Figure 101 - System Operation when Safety Enable Inputs Mismatch Occurs

Safety Input S1 I

Safety Input 52

1 Second Descrepancy Limit ——w=1

|
|
|
GuardFault : No Fault Faulted
| |
SafeTorqueOffinhibit l I Start Inhibited
|
GuardOKStatus | 0K Not OK
|
GuardGateDriveQutputStatus I | Torque Disabled
| |
GuardStopInputStatus :
| |
GuardStopRequestsStatus | | Stop Requested
| |
GuardStopInputFault I No Fault I Faulted

When one safety input is turned off, the second input must also be turned off,
otherwise a fault is asserted (see Figure 102). The fault is asserted even if the
first safety input is turned on again, without the second input transitioning to
the ON state.

Figure 102 - System Operation when Safety Enable Inputs Mismatch Momentarily

Safety Input S1 l

Safety Input S2

|~+—— 1 Second

|
|
|
GuardFault : No Fault | Faulted
! 1
SafeTorqueOffinhibit l I Start Inhibited
|
GuardOKStatus | oK ! Not 0K
|
GuardGateDriveQutputStatus | Torque Disabled
| |
GuardStopInputStatus | :
| |
GuardStopRequestsStatus | | Stop Requested
| |
GuardStoplnputFault f No Fault | Faulted

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.

2 ATTENTION: The safe torque-off fault is detected upon demand of the safe

IMPORTANT  The GuardStopInputFault can be reset only if both inputs are in the OFF-
state for more than 1 second. After the fault reset requirement is satisfied,
an MAFR command in the Logix Designer application must be issued to
reset the GuardStoplnputFault.
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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 103 - Pin Orientation for 16-pin Safe Torque-off (STO) Connector

2198-Dxxx-ERS3
Dual-axis Inverter

Safety (STO) Connector Plug

2198-Sxxx-ERS3
Single-axis Inverter

Safety (STO) Connector Plug

[l sB+/NC O C[o]l[]l sB+/NC
S1A 21 )]l ||| s1A
1l SCA BIOCm| [ sca
1 s2a ) s2A
SB- 5 13 SB-
S1B 6] ) T4ll|] N/C
SCB 7 15 N/C
S2B 81 ) ][]l N/C
Table 125 - Safe Torque-off Connector Pinouts
. Description Description .
STOPin | 196 Dowr-ERS3 2198-Sxu-ERS3 Signal
1 1o Safety bypass plus signal. Connect to both safety inputs to disable safe torque-off B
function.
2 | 10 | Safestopinput channel 1, axis A. S1A
3 11 | Safe stop input common, axis A. SCA
4 |12 | Safestopinput channel 2, axis A. S2A
5 |13 Safety bypass minus signal. Connect to safety common to disable safe torque-off 5B-
function.
6 | 14 | Safestopinput channel 1, axis B. N/C S1B
7 | 15 | Safe stop input common, axis B. N/C S(B
8 | 16 | Safestop input channel 2, axis B. N/C S2B

IMPORTANT  STO-3 and STO-7 is common for the digital inputs, the safety inputs, and
the encoder power supply (optional).
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Wire the Safe Torque-off Circuit

This section provides guidelines for wiring safe torque-off connections to your
Kinetix 5700 drive.

The right side of the safety connector plug requires an off-center push when
inserting it into the STO connector. This applies to 2198-Sxxx-ERS3 single-
axis and 2198-Dxxx-ERS3 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) connectors. Failure to do this can result in the connector plug
pulling out of the drive connector during normal operation.

Figure 104 - Insert the Safety Connector Plug

Off-center Push
Kinetix 5700
Inverter Drive
Sige
Safety (STO) Connector Plug /7 — 4
- NET-(©
- *’Z |

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

IMPORTANT  Toimprove system performance, run wires and cables in the wireways as
established in Establishing Noise Zones beginning on page 43

IMPORTANT  Pins STO-1and STO-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-1 as 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 EN 1S0 13849.

Figure 105 - Safe Torque-off (STO) Terminal Plug

Kinetix 5700 Inverter, Top View
(2198-Dxxx-ERS3 dual-axis
inverter is shown)

2198-Sxxx-ERS3 2198-Dxx-ERS3
Single-axis Inverter Dual-axis Inverter
Safety (STO) Connector Plug

Safety (ST0) Connector Plug

Table 126 - Safe Torque-off (STO) Connector Plug Wiring

Safe Torque-off signal o .

(STO) Connector | >'9"@ Recommended Wire Size | Strip Length Torque Value
- mm? (AWG) mm (in.) Nem (Ibein)

STO Pin 2198-Dxxx-ERS3 | 2198-Sxxx-ERS3

1 9 SB+/NC SB+/NC

2 10 S1A S1

3 n SCA SC

4 12 S2A 52 0.14...15 m

5 (1B s SB- (26...16) 10(0.39) WA

6 14 S1B NC

7 15 S(B NC

8 16 S2B 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 106. With the jumper wires installed, the safe-off feature is not used.

Figure 106 - Safe Torque-off Bypass Wiring

2198-Dxxx-ERS3 2198-Sxxx-ERS3
Dual-axis Inverter Single-axis Inverter
Safety (ST0) Connector Plug Safety (ST0) Connector Plug
et 1] ) [9][]] SB+/NC o GSEL SB+/NC
— ) EEIN S1A Z[:j[:@ — S1A
31 ) {71 e SCA HO®M . SCA
— | GE L S2A — EDC@ = S2A
7 5 CE — SB- E:j[:@ — SB-
|_ 6] ) [l 518 B8 N/C
7 | (15, ] SCB HeGH N/C
—— GK — S2B mgﬁ N/C

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.
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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 127 for
current rating per channel, per drive.

In this example, the cascaded safe torque-off (STO) wiring is for one single-axis
inverter application.

Figure 107 - Cascaded STO Wiring - Single-axis Inverter

Dual-channel
Equivalent o ) )
SafetyDevie L L First Drive Middle Drive Last Drive
N N
W] Al
el neenl SB+/NC TN sB+/NC {f] [T T]
S1Amm 2] )10 STAm 2 S1Ampm 2] )10
-@ SCAmspea 3T )] SCAmmm 13 1) 17| SCAmpea 3T ) [17]) i
b )\ | 1] )12 pe—— )\ e 4 | ) [12) — )\ s 4] [12]) ]
24V DC 8- || 51| sB- |i| |51 3] 8- 1|51 T3
N/C | 1] Vel Aeen N/C (i |leT
N/ (710 e (i 710 N/ | 7S
N/C (]I JCTs) N/C | BT Tie] N/C | 8T Tie
In this example, the cascaded safe torque-off (STO) wiring is for one dual-axis
inverter application with a separate safety device for each axis.
Figure 108 - Cascaded STO Wiring - Dual-axis Inverter with Two Safety Devices
Dual-channel
Equivalent o ) ]
Safety Device N N First Drive Middle Drive Last Drive
N N
Wl [ |
el neenl SB+/NC eenll sB+/NC {f] [0 O[]
S1Amm 2] ) 10| S1Amaml 2 S1Ambm 2] )10
-@ SCAmten |13 )11 SCAmm 13 1) 17| SCAmspea 3T )T
b )\ w4 | )17 — )\ e[ 4 P — )\ e 7] )12 (]
24V DC S HOGE s8- (i I3 ] s8- (1|31 Cm
s § 1 B g | ) [14] S1Bmmm 6 | ) [14] S1Bmem| 6| ) [14
-@ SCB=m (7] )(_T5] SCBmpem (7 [ )(_[15] SCBmem 7] (I3
S8 8] ) Ti6) S2B w8 1 S2Bmmm| 8] ) 16
= = =
Dual-channel * X
Equivalent
Safety Device
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In this example, the cascaded STO wiring is for one dual-axis inverter
application with a single safety device for both axes.

Figure 109 - Cascaded STO Wiring - Dual-axis Inverter with Single Safety Device

Dual-channel
Equivalent o
Safety Device &L L First Drive
se+NC I o]
I—sm- Lo %é‘%
+ - SCAmpm 3 77
-O | eem =
24V DC 8- |1 [F1OCTs
p— | B EDCE
SCBmpenl( 71 JC_I15)
Fsze- e

Middle Drive Last Drive
sB+/NC T T OCTo ! sB+/NC (I [T ]!
STAmttm 21 )(_f10] STAmem| 27 )(Ti0]
sChmgm 37| SChmtem| 3T (1T

S2Ampml 2] ) [12] pre— ) A s 4] )12

s8- |l 51 OCTs] I s- |f| [EDOCTB

S5t 6 J(_[14 et SB[ 14
[

SCBemtem 7 (15|
S2Bemtem | 8 1 (16|
| r e

SCampm 7] JC[15]
S2Bpm 8 | (i
| r —

Hardwired Safe Torque-off Electrical Specifications

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 127 - Hardwired STO Electrical Specifications

Attribute Value
Input current <10mA
Input ON voltage range 18...26.4V DC
Input OFF voltage, max 5vDC
Safety inputs Input ON current, per input, max | 10 mA, each drive M
(per channel) }fg\l;tlgf ;l\llflf)e(")t: max 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.

For additional information regarding Allen-Bradley safety products, including
safety relays, light curtain, and gate interlock applications, refer to the Safety
Products Catalog, website http://www.ab.com/catalogs.
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Integrated Safe Torque-off

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 (PLe) per EN ISO 13849-1 and SIL 3 per IEC EN 61508, EN 61800-
5-2,and EN 62061.

In Integrated STO mode, the GuardLogix" 5570 or

Compact GuardLogix 5370 safety controller issues the STO command over
the EtherNet/IP network and the 2198-Dxxx-ERS3 and 2198-Sxxx-ERS3
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 Logix5000™ safety
controllers with Kinetix 5700 drive systems.

The safety connection can originate from either of these controllers:
e Safety controller that provides both safety and motion control

e Safety controller that controls only the safety, while a separate
ControlLogix 5570, ControlLogix 5580, CompactLogix 5370, or
CompactLogix 5380 controller that controls motion

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 Probability of Dangerous Failure Per Hour on
page 234 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 GuardLogix 5570 Controller Systems Safety Reference Manual,
publication 1756-RM099.

IMPORTANT  You must read, understand, and fulfill the requirements detailed in
publication 1756-RMQ99 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 drive is coasting.
Disabling the power transistor output does not provide mechanical isolation of
the electrical output that is required for some applications.

These conditions must be met for integrated control of the STO function:

e The Kinetix 5700 add-on-profile (AOP) must be added to the Bulletin
1756 EtherNet/IP communication module, configured as part of the
GuardLogix 5570 or Compact GuardLogix 5370 controller I/O tree.

e The AOP must be configured for Safety-only or Motion and Safety
connections

o 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 response time is less than 10 ms.
Response 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 128 - Safe Torque-off Network Specifications

Attribute Value

Safety connection RPI, min 6ms

Input assembly connections M 3

Output assembly connections M 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.
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Safe Torque-off Assembly Tags

In Integrated safe torque-off (STO) mode, a GuardLogix 5570 or Compact
GuardLogix 5370safety controller controls the Kinetix 5700 safe torque-off
function through the SO.SafeTorqueOff tag in the safety output assembly.

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 129 and Table 130 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.

The attribute values listed are the Assembly Object attribute values.

Table 129 - Single-axis Inverter Integrated STO Specifications

Logix Designer Tag Name t\btiglbute Type Description
SI.ConnectionStatus (" @ DINT
SI-RunMode (0] BOOL Combinations of the RunMode and
S.ConnectionFault 1 BOOL ConnectionFaulted states
. Status 1 ) 0x1A0 SINT
Sl.TorqueDisabled 0=Torque Permitted
[0 BooL 1=Torque Disabled
Sl.SafetyFault (6] BOOL 1= ST0 fault present
Sl.ResetRequired [7] BOOL 1= Reset is required
50.Command ! ) 0x180 SINT
50.SafeTorqueOff 0= Disable Permit
[0 BooL 1= Permit Torque
S0.Reset (71 BOOL 0-->1=Reset STO fault

) Bits not listed are always zero.

) ConnectionStatus is determined by the Safety Validator in the GuardLogix controller.
) Status is sent from the drive to the controller using integrated safety protocol.

) Commands are sent from the controller to the drive using integrated safety protocol.

IMPORTANT  Only the data listed in Table 129 is safety data with SIL 3 integrity.
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Table 130 - Dual-axis Inverter Integrated STO Specifications

Logix Designer Tag Name F\bti:;ibute Type | Description
$I.ConnectionStatus (! @ DINT
SI.RunMode [0] BOOL | Combinations of the RunMode and
SI.ConnectionFaulted (1] BOOL | ConnectionFaulted states
$1.Status1 (V) 0x1A8 SINT Inverter Axis 1
Sl.TorqueDisabled1 [0] BOOL | 0=Torque Permitted; 1= Torque Disabled
Sl.SafetyFault1 [6] BOOL | 1=STO Fault present
Sl.ResetRequired1 [7] BOOL 1= Areset s required
Sl.Status2 (1 ) SINT Inverter Axis 2
Sl.TorqueDisabled2 [0] BOOL 0 = Torque Permitted; 1 = Torque Disabled
Sl.SafetyFault2 [6] BOOL 1="ST0 Fault present
SI.ResetRequired2 [71 BOOL | 1=Aresetis required
50.Command1 (V@) 0x188 SINT | Inverter Axis 1
50.SafeTorqueOff1 [0] BOOL | 0=Disable Permit; 1 = Permit Torque
S0.Reset1 [7] BOOL | 0-->1=Reset STO Fault
50.Command2 (V@) SINT Inverter Axis 2
50.SafeTorqueOff2 [0] BOOL | 0=Disable Permit; 1 = Permit Torque
50.Reset2 [7] 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) The Status is sent from the drive to the controller using integrated safety protocol.
(4)  The Command is sent from the controller to the drive using integrated safety protocol.

IMPORTANT  Only the data listed in Table 130 is safety data with SIL 3 integrity.

In this example, the SO.SafeTorqueOff bit permits torque when the bit is high.

Figure 110 - Safe Torque-off Function Safety Logic Example

UM_S086:50.SafeTorgue0ff  Enable

L. Ur—

UM_S086:50.Reset  Reset

U

UM_5086:50 SafeTorqueOff  Disable

U U—

Enable
0 E

Reset
L —3E

Dizable
z —3E
(End}
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STO Fault Reset

To clear the STO Fault condition, a transition from logic 0 to 1 of the
SO.Reset tag is required after the SO.Saf¢TorqueOff tag has transitioned from
logic 0 to 1.

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 SO.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 Table 131 for integrated safety
troubleshooting.

Refer to Figure 111 for an understanding of the Kinetix 5700 STO state restart
functionality.

Figure 111 - Reset Safe Torque-off Fault Diagram

~—— Safety Fault Occurs

1
I
. - T -
Drv:S0.SafeTorqueOff Disable Torque | | Permit Torque
I

Drv:50.ResetRequest : |
|

Drv:Sl.TorqueDisabled Torque Permited | Torque Disabled |
|

Drv:Sl.SafetyFault No Fault | [
|
|

Drv:SI.ResetRequired | Reset Not Required
|
Axis.SafetyFault No Fault | Faulted (clared by MAFR)

|

Axis.SafeTorqueOffActivelnhibit Start Permitted | Start Inhibitted [
|

Axis SafetyFaultStatus No Fault [ Faulted [
|
|

Axis.SafetyResetRequestStatus 50.ResetRequest | |
|
|

Axis.SafetyResetRequiredStatus Reset Not Required [ Reset Required |
|

Axis.SafeTorqueOffActiveStatus Permit Torque I Disable Torque |
|

Axis.SafeTorqueDisabledStatus Torque Permited | Torque Disabled [
|

Axis.SafeTorqueffFault No Fault [ [
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Troubleshoot the Safe Torque-off Function

Table 131 - Kinetix 5700 Integrated STO

. - Fault Message : :
Exception Code on Drive Display Logix Designer Problem Possible Solutions
B Drive safety diagnostic detected internal STO « (Cycle control power
SAFE FLT 501- Safety Core Intenal SafetyFault design failure. « Return drive for repair if fault continues
« (heck the cause of the fault using a Safe
Torque-off faults explicit message. Refer to
Explicit Messages on page 240.
Drive safety diagnostic detected internal STO + Remove any connection to the hardwired
SAFE FLT S03- Safe Torque Off SafeTorqueOffFault M design failure or hardwired input received while safety inputs and reset using the STO Fault
inintegrated safety mode. Reset procedure. Refer to STO Fault Reset on
page 255.
« Execute STO function.
« Return drive for repair if fault continues.
« (ycle control power.
INIT FLT M14 - Safety Firmware InvalidSafetyFirmwareFault @ Invalid safety firmware. = Upgrade the drive firmware.
« (all Technical Support.
« Return drive for repair if fault continues.

(1) Displayed in the Quick View Pane as Safety Fault.
(2) Displayed in the Quick View Pane as Initialization Fault.
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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  [f 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 237.

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 tab of the Module
Properties dialog box displays the current configuration ownership. When the
opened project owns the configuration, Local is displayed.

Configuration Ownership: Local

A communication error is displayed if the module read fails. Refer to Replace
an Integrated Safety Drive in a GuardLogix System on page 257 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 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 tab of the
Controller Properties dialog box in the Logix Designer application:

¢ Configure Only When No Safety Signature Exists
o Configure Always

Figure 112 - Safety Drive Replacement Options

@ Controller Properties - UM_SafetyController = @
@eml I Major Faults I Minor Faults I Date/Time I Advanced I SFC Execution I Project |
Safety™ | Monvolatile Memory I Capacity I Security I Alarm Log |
Safety Application: Unlocked
Safety Status:
Safety Signature: &

[ Protect Signature in Run Mode

When replacing Safety 1/0:
@ Configure Only When No Safety Signature Exsts
*) 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:

e The device already has the correct safety network number.
¢ The device electronic keying is correct.

e The node or IP address is correct.
For detailed information, see the GuardLogix 5570 Controllers User Manual,

publication 1756-UM022 or Compact GuardLogix 5370 Controllers User
Manual, publication 1769-UM022.
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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

e The drive 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.

c ATTENTION: Enable the Configure Always feature only if the entire

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.

Itis your responsibility to implement a process to make sure proper safety
functionality is maintained during device replacement.

integrated safety network when the Configure Always feature is enabled,
except while following the device replacement procedure in the GuardLogix
user manual appropriate for your Logix5000 controller:

« GuardLogix 5570 Controllers User Manual, publication 1756-UM022

« Compact GuardLogix 5370 Controllers User Manual, publication
1769-UM022.

c 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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ATTENTION: To avoid personal injury or damage to equipment, follow these
A 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

Understand STO Bypass When Using Motion Direct Commands

If a Safety-only connection between the GuardLogix safety controller and the
Kinetix 5700 servo drive was established at least once after the drive was
received from the factory, the drive does not allow motion while the safety
controller is in Program mode by default.

This is because the safety task is not executed while the GuardLogix safety
controller is in Program mode. This applies to applications running in a single-
safety controller (with Motion and Safety connections). When an integrated
safety drive has a Motion connection to a standard controller and a separate
Safety connection to a dual-safety controller, the standard controller can
transition to Program mode while the safety controller stays in Run mode and
continues to execute the safety task.

However, 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.

of MDC when the controller is in Program mode. You must acknowledge
warning messages in the Logix Designer application that warn of the drive
bypassing the STO function and unintended motion can occur. The integrated
safety drive does not respond to requests of the STO function if MDC mode is
entered.

Itis your responsibility to maintain machine safety integrity while executing
motion direct commands. One alternative is to provide ladder logic for
Machine Maintenance mode that leaves the controller in Run mode with
safety functions executing.

c ATTENTION: Consider the consequences of allowing motion through the use
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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 113.

Figure 113 - Safety State Indications When Controller is in Run Mode (safety task executing)

Q2 Motion Direct Commands - axis1:2 o=
Commands: Motion Axis Step
5 £ Motion State | Fds: =ds] > [
Qe MSO
Qo MSF Label | Operand |
Qs MASD Stop Type A |
@ MASR Change Decel NO
% MDO UeCel hate
Qs MDF
Qe MDS
Qe MAFR
=23 Motion Move
g AS
Qe MAH
Qs MAJ
Qo MAM

Qs MCD 1\ DANGER: Executing motion command with controller in
Qe MRP Program or Run Mode may cause ads motion.

=-(E3 Motion Group Execution Eror.
Qs MGSD Axis State: Stopped Safety State: Running
@ MGSR Axis Fauk: No Fauls

@ MAW - | Start Inhibited: Not Inhibited

| Motion Group Shutdown | [(Becwe ] [ Cose | [ He |

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 114).

Figure 114 - Safety State Indications After Controller Transitions to Program Mode

Q¢ Motion Direct Commands - axis1:2 [ &)=
Commands: Motion ServaOn
T M50 o | Pods: ais] v E]
@y MSF i
e MASD ‘

T MASR
@ MDO
Qs MDF E
B MDS
T MAFR
=-(Z3 Motion Move
Ty MAS
T MAH
T MA)
Ty MAM
Ty MAG

@y MCD
B 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: SafeTorqueCFffActivelnhibit

[Hoﬁon&upﬂuhdonn ] [ Execute ] [ Close I [ Help ]
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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 115.

Figure 115 - STO Bypass Prompt When the Safety Controller is in Program Mode

Logix Designer

Drive is not in correct state to allow requested operation on '[HPI]'.

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 torque while safety controller is in
Program Mode and perform the operation?

(e [ ) [ ]

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.

c ATTENTION: Unexpected motion and the possibility of personal injury or

IMPORTANT  The warning in Figure 115 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 116. 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 116 - Safety State Indications After Controller Transitions to Program Mode
(MDC executing)

R Motion Direct Commands - axisl:2 lE_] ==
Commands: Motion ServoOn
' @y MSO o | Aods: ads1 v [

Qe MSF
@ MASD
@ MASR
@ MDO
@y MDF
Qe MDS
@ MAFR
=-[C Motion Move
Qe MAS
Qe MAH
Ty MAd
Qe MAM
Qe MAG
B MCD

@ MRD T | 4\  DANGER: Executing motion command with controller in
Program or Run Mode may cause axis motion.

m

( 1\ Safe Torque OFF hypassed)
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.
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Torque Permitted in a Multi-workstation Environment

The warning in Figure 117 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 117 - STO Bypass Prompt When MDCis Issued in Multi-workstation Environment

TEETRE

L Drive is permitting motor torque while the safety controller is in Program Mode

Safe Torque Off safety function is currently bypassed,

Do you want to perform requested operation in this state?

[ Y J[__No ][ Hep |

Warning Icon and Text in Axis Properties

In addition to the other warnings that require your acknowledgement, 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 118 - Axis and Safe State Indications on the Hookup Services Dialog Box

Fosa State: Stopped Safety Stte: Mok Running (Torque Permitted)
(M Tume.. | 1\ SafeTorque Off bypassed [ oK | [ Concel | ool [ Hep

Figure 119 - Axis and Safe State Indications on Motion Direct Commands Dialog Box

Qs Motion Direct Commands - axis1:2
Commands: MotionServoOm

@p MSO » | Pods: ads1 - @
Qg MSF

o ‘ L

Qe MASR
@ MDO
@y MDF |2
Qe MDS
Qe MAFR
=23 Motion Move
Qe MAS
Qe MAH
Qs MA)
Qe MAM
Qs MAG

B MCD
@ MOD T | 4\  DANGER: Executing motion command with controller in
Program or Run Mode may cause axis motion.

1\ 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 |
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Figure 120 - Axis and Safe State Indications on the Motion Console Dialog Box

@ Motion Console - axisl oo =
Manual Tuning | Resat ' Motion Generator More Commands
K Setem 50 0 Shey | G Motion Servo.On———
E 0.0 2.0 * ESF
System 1.0 } - A
5‘ Damping: / Qs MAH
0.8 L5 Qe MAY
Tuning Configuration Qe MAM
Position Loop Qo MAS
Loop Bandwidth: 18.52124 - *Hertz Qe MDS
- MAFR
Integrator Bandwidth: 0.0 + *Hertz *
Integrator Hold: Disabled v|*
Error Tolerance: 0.94524145 - +Position Units 1\ DANGER: Executing motion command with controller in
Velodity Loop Program or Run Mode may cause ds motion
Loop Bandwidth: 74.08496 T eHertz Execution Emor A\ Safe Torque Off bypassed
Integrator Bandwidth: 0.0 T *Hertz Axis State: Sopped  Safety State: Mot Runining (Torque Permitted)
Integrator Hold: Disabied v e Axis Fault: No Faults
Error Tolerance: 26.317974 * «Position Unitsfs Start Inhibied: pocIotRsted
1\ DANGER: Tuning may result in unstable axis motion. Eacis Disable fods
(¥ Addkional Tune ' = ~
Cose Help '

Functional Safety Considerations

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.

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.

ATTENTION: To avoid personal injury and damage to equipment in the event
of unauthorized access or unexpected motion during authorized access,
return the controller to Run mode and remove the key before leaving the
machine unattended.
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Integrated Safe Torque-off Specifications

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 132 - Integrated STO Specifications

Attribute Value Logix Designer Tag Name
Safety connection RPI, min 6ms N/A
Input assembly connections 3 N/A
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
Bit5...31: Undefined (0) N/A
Bit 1: Safety core fault Axis.SafetyCoreFault

Axis safety faults Bit 3: Safe torque-off fault Axis.SafeTorqueOffFault
All others: Undefined (0) N/A

Table 133 - Single-axis Inverter STO Assembly Specifications
Attribute Instance Attribute | Value Logix Designer Tag Name

Safety input

Bit 0: Torque disabled

Drv:Sl.TorqueDisabled

assembly 0x1A0 Bit 6: Safety fault Drv:Sl.SafetyFault
Bit 7: Reset required Drv:SI.ResetRequired
Safety output 0180 Bit 0: Safe torque-off output Drv:S0.SafeTorqueOff
assembly Bit 7: Reset request Drv:SO.Reset
Table 134 - Dual-axis Inverter STO Assembly Specifications
Attribute Instance Attribute | Value Logix Designer Tag Name

Safety input

Byte 0 Bit 0: Torque disabled 1

Drv:Sl.TorqueDisabled1

Byte 0 Bit 6: Safety fault 1

Drv:Sl.SafetyFault1

Byte 0 Bit 7: Reset required 1

Drv:S0.SafeTorqueOff1

assembly OIR8 Byte 1 Bit 0: Torque disabled 2 Drv:Sl.TorqueDisabled2
Byte 1 Bit 6: Safety fault 2 Drv:Sl.SafetyFault2
Byte 1Bit 7: Reset required 2 Drv:S0.SafeTorque0ff2
Byte 0 Bit 0: Safe torque-off output 1 | Drv:S0.SafeTorqueOff1

Safety output 00158 Byte 0 Bit 7: Reset request 1 Drv:SO.Reset1

assembly Byte 1 Bit 0: Safe torque-offoutput 2 | Drv:S0.SafeTorque0ff2
Byte 1 Bit 7: Reset request 2 Drv:S0.Reset2

Rockwell Automation Publication 2198-UM002D-EN-P - November 2016

265



Chapter9  Kinetix 5700 Safe Torque-off Function

Notes:
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Appendix A

Interconnect Diagrams

This appendix provides wiring examples and system block diagrams for your
Kinetix” 5700 system components.

Topic Page
Interconnect Diagram Notes 267
Power Wiring Examples 269
Capacitor Module Status Wiring Example 280
Passive Shunt Resistor Wiring Examples 281
Kinetix 5700 Servo Drive and Rotary Motor Wiring Examples 282
Kinetix 5700 Servo Drive and Linear Actuator Wiring Examples 287
System Block Diagrams 292

Interconnect Diagram Notes Thisappendix provides wiring examples to assist you in wiring the

Kinetix 5700 drive system. These notes apply to the wiring examples on the

following pages.
Table 135 - Interconnect Diagram Notes
Note | Information
1 For power wiring specifications, refer to Wiring Requirements on page 100.
2 For input fuse and circuit breaker sizes, refer to Circuit Breaker/Fuse Selection on page 35.
3 The iTRAK power supply must have three-phase power sourced from grounded-wye power distribution.
4 AC(EMQ) line filter is required for EMC compliance. Place line filter as close to the drive as possible and do not route very dirty wires in wireway. 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 Servo Drives Specifications
Technical Data, publication KNX-TD003.

5 Terminal block is required to make connections.

6 (able shield clamp must be used to meet CE requirements.

7 2198-Dxxx -ERS3 dual-axis inverters include separate digital inputs, DSL feedback, universal feedback, motor power, and motor brake wiring plugs for each axis.

8 When a 2198-Dxxx -ERS3 dual-axis inverter is the first drive module (adjacent to the 2198-CAPMOD-2240 capacitor module) you must configure the Digital Input tab in

the Logix Designer application as Regeneration OK and wire the 10D connector for each axis.

9 PE ground connection bonded to the panel must be used to meet CE requirements.

10 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 Installation Manual, publication 8720MC-RM001 for contactor types and wiring examples.

N Internal shunt wired to the RC connector is default configuration. Remove internal shunt wires to attach external shunt wires.

12 Default configuration for ground screws or jumper is for grounded power at customer site. For 8720MC-RPS DC-bus power, or ungrounded, corner-grounded, and
impedance-grounded power configurations, remove the screws/jumper. Refer to Determine the Input Power Configuration on page 93 for more information.

13 Leave jumper between PR2 and PR3 as shown to use the internal precharge resistor. Remove jumper when external precharge/circuit is required. For more information,
refer to the 8720MC Regenerative Power Supply Installation Manual, publication 8720MC-RM001.
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Table 135 - Interconnect Diagram Notes (continued)

Note | Information

14 ATTENTION: Implementation of control circuits and risk assessment is the responsibility of the machine builder. Reference international standards EN
1050 and EN ISO 13849-1 estimation and safety performance categories. For more information, refer to Understanding the Machinery Directive,
publication SHB-900.

15 ATTENTION: An AC three-phase mains contactor must be wired in series between the branch circuit protection and the DC-bus 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 76, for more information. The recommended minimum wire size for wiring the circuitry to the contactor-enable connector is 1.5 mm? (16 AWG).

16 For motor cable specifications, refer to Kinetix Motion Accessories Specifications Technical Data, publication KNX-TD004.

17 Brake connector pins are labeled plus (+) and minus (-) or F and G respectively. Power connector pins are labeled U, V, W, and -L- (GND) or A, B, C,and -L- (D)

respectively.

18 LDAT-Series linear thrusters do not have a brake option, so only the 2090-CPWM?7DF-xxAAxx or 2090-CPWM7DF-xxAFxx motor power cables apply.

19 MPAS-Bxxxxx-VxxSxA (ballscrew) linear stages use the 9V supply. MPAS-Bxxxxx-ALMx2C (direct-drive) linear stages use the 5V supply.

20 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 Installation Manual, publication 8720MC-RM001, for installation and wiring instructions.

21 The 2198-CAPMOD-2240 capacitor module is used in applications with up to 100 A maximum external DC-bus current. You can add the 2198-CAPMOD-DCBUS-10

extension module to the left or right of the capacitor module when the external DC-bus current exceeds 100 A, up to a maximum of 200 A.
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Power w"ing Examp'es You must supply input power components. The three-phase line filter is wired
downstream of the circuit protection devices. Each drive module includes the
appropriate DC-bus link and connector set. The 24V supply can be jumpered
from drive-to-drive by using discrete wires or the shared-bus connection
system.

In this example, the inverter drives and optional capacitor modules are
downstream of a single DC-bus power supply.

Figure 121 - Kinetix 5700 Drives (single converter) Configuration

2198-Pxxx 2198-Sxxx -ERS3 or Additional Invert
Refer to table on page 267 for note information. Kinetix 5700 2198-Dxxx -ERS3 G ;gﬁgraMg‘éer;rs or
DC-bus Power Supply Inverter p
Note 7
Note 6
DC+ Shunt Power .
Cable Shield
H (RC) Connector Clamp
4
u 3 Three-phase
Internal Shunt Motor Power | v Motor Power
Note 11 (MP) Connector [, 2 Connections
 l Notes 7,16
2 MBRK-
Motor Brake | MBRK-
:3 Motor Brake
(BO) Conmector 7)oy 11 MBRK-+ 3] Connections
DC+ DG+ | DCBus Note 7
DC. e (DC) Connectors
Bonded Cabinet Chassis 2198-TCON-24VDCIN36
Ground Bus * 24V Input Power
) Wiring Connector
Customer Supplied 247 COM 24y_com] Control Power
+24V DC 1 ) 4;, ) 4_V (CP) Connectors
Power Supply * + +
2198-xxxx-P-T
T-connectors and Bus Bars
Digital Input >—{ 1| Digital Input M <
(10D) Connector »—2 | gy | Connections o ¢
3 3
> N2 . [T EA—
Grounding Screws/Jumpers 4 Digital Input -
o ET iocamecr [0 }—— Bt
ou 6—< Note 7
””””””””” I N C bl W
I ° + ontactor Enable 7 (
| _L [ EN— CONTEN+ | (CED) Connector o 3
WAUDC | R1* START* | CONTEN- - Note 15 N4 9—<
or120/240VAC | : oM m—<
50/60Hz | ° | SHID ——<
! @RI * I PE Ground PE Ground
| Note 9 Note 9
Refer to Attention statement (Note 14). Three-phase Input
(IPD) Connector | [ L3 [L2|L1
Bonded Cabinet | o
Ground Bus* | o R
O_
T, 2198-DBicF
324...528V ACrms >_|:|:|]—| — Three-phase
Three-phase Input AC Line Filter *Indicates User Supplied Component
Notes 1,2 T Note 4
|_
Circuit M1
Protection* Contactor*
Note 2 Note 10
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Figure 123 - Kinetix 5700 Drives (single iTRAK power supply) Configuration
2198-P070 2198T-W25K-ER
Refer to table on page 267 for note information. Kinetix 5700 . Kinetix 5700
DC-bus Power Supply iTRAK Power Supply
Cable Shield ,E__O'—
(lamp 1 E
Y Note 6 DC- >
Shunt Power L DC Power Bus A
SH | (RQ) Connector DC-bus Power Output A ik toiTRAK
(IDC) Connector A 14 Motor Modules
and Control Power Output A = _vH
internal Shunt (ICP) Connector I 5
Note 11 24V + =————> (ontrol Power A
M- F S toiTRAK
Motor Modules
Bonded Cabinet DG+ DC+ | DCBus ]
Ground Bus * DC- DC- | (DC) Connectors
DC-
o | DC-
DC-bus Power Qutput A L L DC Power Bus B
) 2198-TCON-24VDCIN36 (IDC) Connector r H to iTRAK
Chassis 24V Input Power and Control Power OutputA g — L Motor Modules
Wiring Connector (ICP) Connector = -
) | |
Customer supplied S O] +24V___| Control Power v+ |2 Control Power B
+24VDC 1 (CP) Connectors toiTRAK
Power Supply * 24V_(OM 24V_COM 24V- Motor Modules
2198T-W25K-P-T I
T-connectors and Bus Bars 1
Dl ENABLE——
1 igital Input
M (10D) Connector | COM |-2-< 24V COM
>—=— (M | Digital Input CLEAR | 3
s—3 2 | (10D) Connector L rur <
Grounding Screws/Jumpers >—4 SHLD [ i<24VC0M
Note 12 5
SHLD =< SHIELD
77777777777777777 I EN+
i ‘ i CONTEN+ [ Contactor Enable
% * — _ T
2V AC/DCor | R1 . START I CONTEN (CED) Connector
@RI |
120/240VAC | _I_O -
50/60Hz ! | iTRAK Power Supply L | RDY- T<
! | Three-phase Input Ready (IR) Connector T Rov+ <
Notes 10,15 (R1* | (IPD) Connector
o 7Re7ferilo;neintiionistatiemienti(Noitﬂ])i - PE Ground PE Ground
+|B3(L2|n Note 9 Note 9
Bonded Cabinet | © —
Ground Bus * | ©
& J
s 2198-DBxx-F
_DBxx-
324...528VACms >—T T F—— Three-phase
Three-phase Input ST ——{ ACLineFilter * Indicates User Supplied Component
Notes1,2,3 Note 4 PP P
A
Circuit M1
Protection* Contactor*
Note 2 Note 10
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In this example, the 2198-TCON-24VDCIN36 24V input wiring connector
current capacity (16 A) is exceeded by the current demands of the iTRAK
system. As a result, the DC-bus power supply input wiring connector and the
2198T-W25K-P-IN input wiring connector are wired separately. The 2198T-
W25K-P-IN input wiring connector is rated for 41 A. See Appendix C on
page 307 to determine 24V input power requirements needed to design proper
distribution for 24V control power.

Figure 124 - Kinetix 5700 Drives (multiple iTRAK power supply) Configuration

2198-P141 2198T-W25K-ER 2198T-W25K-ER 2198T-W25K-ER
Refer to table on page 267 for note information. Kinetix 5700 Kinetix 5700 Kinetix 5700 Kinetix 5700
DC-bus Power Supply | iTRAK Power Supply | iTRAK Power Supply | iTRAK Power Supply
DCH | Shunt Power
|: SH | (RC) Connector
Internal Shunt
Note 11
Bonded Cabinet
Ground Bus * DC+ DC+ DC+ DC+ | DCBus
_ _ - —| (DC) Connectors
Chassis 0 oc DS D
Customer Supplied f——— |
+24VDC | I
Power Supply * |
|
1 +24V +24V +24V +24V Control Power
24V_(OM 24V_COM 24V_COM 24V_COM | (CP) Connectors
2198-TCON-24VDCIN36 2198T-W25K-P-IN 2198T-W25K-P-T 2198T-W25K-P-T
24V Input Power 24V Input Power T-connectors and Bus Bars T-connectors and Bus Bars
Wiring Connector Wiring Connector
Grounding Screws/Jumpers
Note 12
,,,,,,,,,,,,,,,,, |
‘ 1 : EE':‘Jr CONTEN+ | Contactor Enable
! * - _ T
20V AC/DCor | (R1 START : CONTEN (CED) Connector
120/240V AC | i
50/60Hz | ° |
I | PE Ground PE Ground PE Ground PE Ground
CR1* | Note 9 Note 9 Note 9 Note 9
© RefertoAttentionstatement (Note 14). Three-phase Input e
(IPD) Connectors |< |13 [L2 L1
1321-3Rx80-B *
Line Reactors Bonded Cabinet

Bonded Cabinet
Ground Bus *

(required components)

Circuit Protection®
Note 2

324...528V ACrms >—— b——
Three-phase Input s
Notes 1,2,3
——

2198-DB290-F
Three-phase
ACLine Filter
Note 4

M1 Contactor®
Note 10

272

O | Ground Bus*
O

* Indicates User Supplied Component
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In this example, the 2198-CAPMOD-2240 capacitor module is used for
energy storage and to improve dynamic performance.

Figure 125 - Kinetix 5700 Capacitor Module

2198-Pxxx 2198-Sxxx-ERS3 or  |2198-CAPMOD-2240
DC-bus Power Supply 2198-Dxxx -ERS3 Capacitor Module
Refer to table on page 267 for note information. Inverter
Note 7
DG+ Shunt Power
SH (RC) Connector
Internal Shunt
| Note 11
Bonded Cabinet Ground Bus * DC+ D+ DC+ | DCBus
DC) Connectors
5 DC- OC- o | 00
Chassis
O
(UStO_l:l;{VSBIEPHEd i 24V_COM 247_COM 24v_CoM|  Control Power
Power Supply * +24V +24V 24V (CP) Connectors
2198-TCON-24VDCIN36 2198-xxxx-P-T 2198-xxxx-P-T
————————————————— | 24V Input Power T-connectorand Bus Bar |  T-connector and Bus Bar
: ° Wiring Connector
RS ‘ o
UV ACDCor | R SRT® toute [ EEN
I atus 1
120/5 20% I:I( | = Connector | RELAY+ |—>
z
I " Relay output to digital
! (R1 input Bus Capacitor OK or
- o ______ Logix5000™ controller to
Refer to Attention statement (Note 14). monitor capacitor module
CONTEN+ fgg&??&:ﬁ :«?tzlri status (refer to Capacitor
CONTEN- | \iie 15 Module Status Wirin
A Example on page 280, for
GroundlngNScrews/Jumpers PE Ground PE Ground PEGround | anexample.
ote 12 Note 9 Note 9 Note 9
Three-phase Input
m Bonded Cabinet (IPD) Connectors | = | B [L2{L1
Ground Bus *
198D S| Bonded Cabinet
-Ubxx- Ground Bus *
324...528VACrms >—_TH——-—— Three-phase 2
Three-phase Input T AC Line Filter
Notes 1,2 Note 4
ircui M1
Proctlerf:ltjil(t)n* Contactor* * Indicates User Supplied Component
Note 2 Note 2
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Three-phase Input (+10/-15%)
380V ACrms, 50 Hz
or 460V ACrms, 60 Hz

In this example, three-phase AC input power is fed to two 8720MC-RPS065
units in a master/slave configuration. The DC-bus (TB1) terminals connect to
the Kinetix 5700 DC-bus via the 2198-CAPMOD-DCBUS-IO extension

module because the system current exceeds 100 A.

Figure 128 - 8720MC-RPS065 Master/Slave Units with Kinetix 5700 Drive System

Refer to table on page 267 for note information.

Notes 1,2
Circuit
Protection * Bonded Cabinet
f_@l Ground Bus *
Threephase 8720MC-RPS065
ACLine Filter Regenerative
Note 4 Power Suppl
o Harmonic | pply
Filter o (Slave)
R S| T - Note 20
:’ I ‘I 6 i Circuit
R ~ Protection *
| S0 —|
— I—:- S 1 |
H 6T o b T
* — I—:—W— 13 DC- T
- 1 MCY o Line
Varistor 1 Note 10 ' Reactors
Aux Contact
mQ 82
il L1 AUX
el L2 AUX
T
13 AUX Note'§ ——> D(Busto
PR1 Power - N Kinetix 5700 Drive System
PR2 Interface
Note 13 ™ Board Eﬂ:[:
Three-phase Input (+10/-15%) Customer "
380V ACrms, 50 Hz Supplied )
or 460V AC rms, 60 Hz 120V AC >—@— Me2
Notes 1,2 |
Circuit
Protection * Bonded Cabinet
f_@l Ground Bus * 8720MC-RPS065
Three-phase Regenerative
AC Line Filter Power Supply
Note 4 TP (Master)
armonic
Filter Note 20
EN
Rl S| T
/J7 TB1 Power
L 6 L Interface | N3
: L ‘W_R L . Board L |
T S m Circuit
m T Protection *
. 1 | F60000——— s ™|,
1 e 0 T
Varistor 1 MC ! Line N
I—I 1 Note10 ! Reactors Dci Tt
Aux Contact 83 e mMe
o) Contactor* | MC —| |—| |—
Note 10
. TB2 w
L1 AUX o Regeneration OK
ST RDY to Digital Inputs
n L3 AUX : :
PRI h Ny
PR2 | | Note5
I I
Nate 13 PR3 1 1 Aux Contact to
(SusloTjedr 1 Ma 124V DC Control String
* Indicates User Supplied Component upplie
i P 120VAC 7 () — L Ma PUR

I
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IMPORTANT  The 8720MC-RPS regenerative power supply is not compatible with the

iTRAK power supply.

8720MC-RPS065 Master/Slave Units with Kinetix 5700 Drive System (continued)

2198-CAPMOD-DCBUS-I0  2198-CAPMOD-2240

Refer to table on page 267 for note information.

Extension Module Capacitor Module

Circuit
Protection *
rofecton © 2198-Swex-ERS3or | 2198-Swoox-ERS3 or
\ 2198-Dxxx -ERS3 2198-Dxxx -ERS3
® © Inverter Inverter
| " Note 7 Note 7
Additional Inverters .
Circuit -
Note 20 Protection *
DC Bus From
Regenerative L
Power Supply 2 DG+ DG+ DCr DG+ | DCBus
e & e e (DC) Connectors
Chassis
Bonded Cabinet Note 21
Ground Bus * i
CUStOT;{VSBIEP“ed 24V_COM 24V_COM 24V_COM]| Control Power
Power Supply * +24V +24V +24V (CP) Connectors
2198-xxxx-P-T 2198-xxxx-P-T
Note 5 PE G&zt‘:g T-connector and Bus Bar T-connector and Bus Bar
\T Note 21
- 110 I/0-A 1/0-8
) igital Inputs L
Reg;)nrsr?él;nR% 21 com (10D) Connector om (M
1 N1 | Single-axis Inverter N1 N1
* Indicates User Supplied Component ) | (10D) Connectors
Note 5 —1_RELA- =1 Module Status Dual-axis Inverter
Aux Contact to RELAY+ T (MS) Connector Note 8
Control Stri
ontro1tring Grounding Screws/Jumpers
_______________ | Note 12
Stop * PE Ground PE Ground PE Ground
p Note 9 Note 9 Note 9

_o
Bonded Cabinet Ground Bus *
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Three-phase Input (+10/-15%)
380V ACrms, 50 Hz
or 460V ACrms, 60 Hz
Notes 1,2

Circuit
Protection *

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 2198-CAPMOD-DCBUS-IO extension module because the system

current exceeds 100 A.

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

iTRAK power supply.

Figure 129 - 8720MC-RPS190 Unit with Kinetix 5700 Drive System

®

278

Refer to table on page 267 for note information.

8720MC-EF190-VB 8720MC-RPS190BM
EMCLine Filter B 8720MC-LR10-1008 t‘s‘ Regenerative
Line Reactor
G I Power Supply
TB1 Fan2 TB1
L g ;J z +
14 11
181 15 [ 12
T 6 |e TS 13 -
= Note 5 Note 5 Circuit
L 81 Protection *
I 1|  8720MC-LR10-100B | L4|—— P DCBus to
B L2 Line Reactor B— X = > inetix 5700
[E] | L] ¢ Drive System
7 s 600000
N2 aT=T= MC*
M QJ = T2 83 |Note10
A3 RED_ ™11 qux M
% WHT ™2 aux o
81 | BLU
L3AUX —1 M .
| B2 | R - | Regeneration OK
% ROY to Digital Inputs
| B4 | PR2 | I
B
- L |
N4 I I 1 Note 5
RT [ 1 TB4 1 1
s [2] a3 ! ! Aux Contact to
n[3 W +2VDC —— Control String
(m —— SN PWR
MG | A1 +24V2
MG [A2 J
+42 A3 1 o2
ov2 [Ad I s L
NC [AS
+24v3 [ BT} MC2
o3 [ B2 |
SENs-out [ B3|
+24v [ B4
MC [B5

* Indicates User Supplied Component
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Refer to table on page 267 for note information.

DCBus From
Regenerative
Power Supply

Regeneration 0K
From TB3-RDY

Aux Contact to
Control String

8720MC-RPS190 Unit with Kinetix 5700 Drive System (continued)

2198-CAPMOD-DCBUS-10  2198-CAPMOD-2240

Extension Module Capacitor Module

Circuit |
Protection * -
e 2198-Soo-ERS3or | 2198-Sxx -ERS3 or
] . 2198-Dxxx -ERS3 2198-Dxxx -ERS3
® ® ® Inverter Inverter
ll )| Il e e
@) Additional Inverters .
Circuit ‘ )
Note 20 Protection *
N
>
>
DC+ DC+ DC+ DC+ | DCBus
0C- e a e | (00) Connectors
Chassis
Bonded Cabinet Note 21
Ground Bus * i
Custome Supplied i 20V_COM 24V_COM 24V_COM | Control Power
Power Supply * +24V +24V Toav | (CP) Connectors
2198-xxxx-P-T 2198-xxxx-P-T
Note 5 PE Ground T-connector and Bus Bar T-connector and Bus Bar
Note 9
Note 21
o 1/0 1/0-A 1/0-B
Digital Inputs i 1
COM | (10D) Connector oM oM
1| N1 | Single-axis Inverter N1 INT
* Indicates User Supplied Component 5 I (10D) Connectors
NoteS 1 RELA- =1 Module Status Dual-axis Inverter
RELAY+ [——T— (MS) Connector Note 8
Grounding Screws/Jumpers
- — | Note 12
| 100 Start* | PE Ground PE Ground PE Ground
| top | Note 9 Note 9 Note 9
.@ |
: |
' i [
| Refer to Attention statement (Note 14). R1* | Bonded Cabinet Ground Bus *
_______________ o
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Capacitor Module Status

You can configure either of the DC-bus power supply digital inputs as Bus
Wiring Example

Capacitor OK in the Logix Designer application. Refer to page 153 to see how
the DC-bus power supply Digital Inputs tab is configured.

Figure 130 - DC-bus Power Supply with Capacitor Module

2198-Pxxx 2198-CAPMOD-2240
DC-bus Power Supply Capacitor Module
MS="| Module Status
Ms+ | (MS) Connector
+
N
Digital Input | com |2 24VC
10D) Connector
(D) =
SHD A<

Refer to the Kinetix 5700 Capacitor Modules Installation Instructions,
publication 2198-IN008, for additional installation information.
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Passive Shunt Resistor 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
erlng Examples supply digital inputs as Shunt Thermal Switch OK in the Logix Designer
application. Refer to page 153 to see how the DC-bus power supply Digital
Input tab is configured.

IMPORTANT  Before wiring the Bulletin 2198 external shunt to the RC connector, remove
the wires from the internal servo-drive shunt. Do not connect both internal
and external shunt resistors to the DC-bus power supply.

2198-R014, 2198-R031, or 2198-R127 shunt thermal switch to a digital input
on the DC-bus power supply and configure the Shunt Thermal Switch 0K
function in the Logix Designer application.

c ATTENTION: To avoid damage to the Kinetix 5700 drive system, wire the

Figure 131 - DC-bus Power Supply with External Passive Shunt Module

2198-Pxxx 2198-R014, 2198-R031,
DC-bus Power Supply and 2198-R127 External
Passive Shunt Module

Shunt (RQ) | DC+ Ri Resistor
Connector | sy R2

Internal Shunt

re)
\V'_L,- Thermal Switch
—O

IN1

1
Digital Input | COM 2
(10D) Connector [ vo |3«

SHD <

—{ 24VDC

Figure 132 - DC-bus Power Supply with External Passive Shunt Resistor

2198-Pxxx 2198-R004 External
DC-bus Power Supply Passive Shunt Resistor

Shunt (RQ) | DC+
Connector | sy

Internal Shunt

Refer to the Kinetix 5700 Passive Shunt Module Installation Instructions,
publication 2198-IN011, for additional installation information.
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Kinetix 5700 Servo Drive and These Kinetix VP motors use single cable technology. The motor power, brake,

. e and feedback wires are all packaged in a single cable.
Rotary Motor Wiring packag &
Exam ples Figure 133 - Kinetix 5700 Drives with Kinetix VP (Bulletin VPL, VPC-Bxxxxx-Q, VPF, VPS) Motors
2198-Sxxx -ERS3 or VPL-Bxxxx-C/P/Q/W,
2198-Dxxx -ERS3 Refer to table on page 267 for note information. VPC-Booox-Q,
Kinetix 5700 Servo Drives VPF-Bxoxx-C/P/Q/W,
Note 7 or VPS-BxxxD-P Motors
Note 6 with High-resolution
ote
Cable Shield Feedback
Clamp :
M\
U 4 Brown EA/U
MotorPower | V|- Black & Three-phase
(MP) Connector w L2 Blue ﬂ Motor Power
T |1 Green/Yellow @
Note 17
1 M Black M Fl+
Motor Brake | MBRK+ Motor
(BC) Connector | oo~ 2 White G/- % Brake
o N
Motor Feedback | D+ | Flue Data/EPWR @ Motor
(MF) Connector [ p. |2 Whlte/BIuemata-/EPWR- eH/z Feedback
Py Shield /
2198-KITCON-DSL - - - -
Connector Kit 2090-CSBM1DE-xxAAxx
or 2090-CSBM1DE-xxAFxx
or
2090-CSBM1DG-xxAAXx
or 2090-CSBM1DG-xxAFxx SpeedTec DIN
Single Motor Cable Single Motor Connector

Note 16

Power, Brake, and
Feedback Connector (§

282

[
- 3

2090-CSxM1DE cables include the 2198-KITCON-DSL connector kit pre-
assembled with the feedback conductors. 2090-CSxM1DG cables have flying-
leads and the 2198-KITCON-DSL kit is ordered separately.

Figure 134 - Single Motor Cables for Kinetix 5700 Servo Drives

2090-CSBM1DE-xxAAXx
2090-CSBM1DE-xxAFxx

s, 2090-CSWM1DE-xxAAXx
=={;Z~ (notshown)
7

2198-KITCON-DSL
Feedback Connector Kit

2090-CSBM1DG-xxAAxx
2090-CSBM1DG-xxAFxx

g ¢

2090-CSWM1DG-xxAAxx
(not shown)

Flying Leads
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Kinetix 5700 Servo Drives

2198-Sxxx -ERS3
2198-Dxxx -ERS3

Figure 135 - Kinetix 5700 Drives with Kinetix VP Continuous Duty Motors

Refer to table on page 267 for note information.

VPC-Bxxox-Y Continuous Duty
Servo Motors with
High Resolution Feedback

Cable Shield 2198-K57CK-D15M
Clamp — \ Shield ~ Feedback
. 4 Brown A U Connector Kit
1 . Black B v Three-phase A~
2 ac A 3 CLK+ RED 9
Motor Power v Motor P
2 Bl otor Power -
z (MP) Connector | W | ve ¢ w 4 k- XX whrere s
. i Green/Yellow D @ 5 DATA+ GREEN 5
6 2090-CPXM7DF-xrAAXX J—‘ GND 6 DATA- XX whEcre 10
(standard) or Motor | 9 +9VDC GRAY 7
7 Note 17
g | Universal Feedback 2090-CPM7DF-orAFxx Feedback | 19 ECOM XX WHITE/GRAY 6
(continuous-flex) 13 TS WHITE/ORANGE 1
9 (UFB) Connector Motor Power Cable O
10 Note 16 Thermostn_rli_ T
14
1 >
1 1 M) White M F MBRK+ 0 %
Motor Brake | MBRK+ 3 Refer to feedback kit
13 (BC) Connector 2 Black G MBRK- é % S (oM illustration (lower left)
14 MBRK - JU 9 for proper grounding technique.
15 Motor Brake 2090-XXNFMF-Sxx (standard) or
2090-CFBM7DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable
Note 16
Grounding Techniques for
Feedback Cable Shield
SpeedTec DIN
2198-K57CK-D15M  =-r—H Motor Connectors
Universal Feedback
Connector Kit
Feedback Connector Power Connector
Clamp Screws (2)

Exposed shield secured
under clamp.

=OIMNG

Cable Clamp

Refer to Universal Feedback Connector Kit Installation Instructions,
publication 2198-IN010, for connector kit specifications.
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These compatible Allen-Bradley rotary motors have separate cables for motor
power/brake and feedback connections.

Figure 136 - Kinetix 5700 Drives with MP-Series and Kinetix VP (Bulletin VPC-Bxxxxx-S Motors)

2198-Sxxx -ERS3 or
2198-Dxxx -ERS3

Refer to table on page 267 for note information.

MPL-B15xx. .. MPL-B9xx,
VPC-Bxxxxx-S,

2198-H2DCK Feedback

Kinetix 5700 Servo Drives MPM-Bxxx, MPF-Bxxx, and Converter Kit or
Note 7 MPS-Bxxx Servo Motors with 2198-K57CK-D15M Feedback
Cable Shield High Resolution Feedback Connector Kit
Clamp Note 6 v] Shield o 1 SIN+ BLACK (1]
1 m 4 Brown A u 2 siN- XX whmLAck 2
2 3 Black B v Three-phase 3 05+ RED 3
3 Motor Power V.5 Blue C w  Motor Power 4 0s- XX whizeeo 4
4 (MP) Connector w
5 -1 Green/Yellow D @ 5 DATA+ GREEN 5
6 = 1 6 DATA- XX whi/GReeN 10
7 2090-CPxM7DF-xxAAxx = GND Motor 9 _ .
Universal Feedback (standard) or
8 2090-CPAM7DF-rAFxr Note 17 Feedback | 9 ECOM XX wht/Ghay 6
o | (UFB) Connector ’
(continuous-flex) 1 +9VDC ORANGE 7
10 Motor Power Cable ><><
1 Note 16 Thermostat O 13 b TG l
12 .
1l whie F MBRK-+ -"rli_H”
3 Motor Brake | MBRK+ ’rt ) /%
14 otor brake ) Black G MBRK- % 12 SH oM Refer to feedback kit
(BC) Connector | R - ac > illustrations (lower left)
15 NN U Motor Brake for proper grounding technique.
1 2090-CFBM7DF-CEAAxx (standard) or
Motor Feedback D+ —< 2090-CFBM7DF-CEAFxx (continuous-flex)
flying-lead) Feedback Cable
(MF) Connector D- _<2 (flying
I SpeedTec DIN Note 16
- i Motor Connectors
Grounding Techniques for
Feedback Cable Shield
Feedback Connector Power Connector
Hiperface-to-DSL
Feedback Converter Kit MPL-B15xx... MPI",MSXX 2198-K57CK-D15M
Servo Motors with
Incremental Feedback Feedback
Clamp Screws (2) Connector Kit
1 AM+ BLACK [\ (1]
A 2 - XX whesiac [ ] 2
o= 1B Y Three-phase 3 BN+ w | |3
Exposed shield secured Cable Clamp C o |V Motor Power 4 M- XX wamereo | [ 4
under clamp.
@éﬂ 5 IM+ GREEN 5
Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions, M 6 IM- X)X WHITE/GREEN 1
publication 2198-IN006, for converter kit specifications. ‘ dt;)tolz 9 +5VDC R 14
Note 17 eedbac 10 ECOM XX WHITE/GRAY 6
1 1 - ORANGE
2198-K57CK-D15M  ———]
. ! WHITE/ORANGE
Universal Feedback Thermostat _O- 13 I XX 11
Connector Kit F MBRK+ '\J-Ii_
14
———> >1e
6 MBRK- 15 2 S1 WHITE/BLUE 12
16 52 YELLOW \ ’ 13
Motor Brake 17 s3 WX whireveuow | | | g
12 L
Clamp Screws (2) ——> )T COM /i
)

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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Figure 137 - Kinetix 5700 Drives with HPK-Series Rotary Motors

2198-Sxxx -ERS3 Refer to table on page 267 for note information. HPK-Bxxx and HPK-Exxx
Kinetix 5700 Servo Drives Asynchronous Servo Motors with
Note 7 High Resolution Feedback
2198-H2DCK Feedback
. Converter Kit or
Cable élh'e'd E’——\ - 2198-K57CK-D15M Feedback
AP \otess o dhie S & Motor Connector Shell Connector Kit
i . 1 SIN+ u () [ 1]
1 U 4 Brown U 2 sIN- XX WHI/BLACK 7
; v 3 Black v Three-phase 3 05+ RED 3
Y Motor Power y ) Blue W Motor Power 4 0s- XX whrre 4
5 (MP) Connector - 1 Green/Yellow 5 DATA-+ GREEN 3
6 = L 6 DATA- XX WHT/GREEN 10
7 ) = OND Motor | 9 - GRAY
8 Universal Feedback Feedback | 1o ECOM ><>( WHT/GRAY 6
9 | (UFB) Connector 11 +9VDC ORANGE 7
- 13 15 XX WHT/ORANGE 1
n Thermostat ]
12 1 M White BR+ |-I 1 14 ) /%
B Motor Brake | _MBRK+ %‘ 12 ’ Refer to feedback kit
2 lack - > > (oM r !
1;‘ (BC) Connector | MBRK - Blac BR 7] illustrations (below)
) ) Motor Brake for proper grounding technique.
1 2090-CFBM7DF-CEAAXx (standard) or
Motor Feedback D+ —< 2090-CFBM7DF-CEAFxx (continuous-flex)
(MF) Connector D- 2 : (ﬂymg-leaﬂlf:eéback Cable

Grounding Techniques for Feedback Cable Shield

2198-H2DCK

Hiperface-to-DSL
Feedback Converter Kit

Clamp Screws (2)

Exposed shield secured (able Clamp

under clamp.

Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions,
publication 2198-IN006, for converter kit specifications.

SpeedTec DIN
Feedback Connector

2198-K57CK-D15M
Universal Feedback
Connector Kit |, |

Clamp Screws (2)

Exposed shield secured
under clamp.

Refer to Universal Feedback Connector Kit Installation Instructions,
publication 2198-IN010, for connector kit specifications.
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Figure 138 - Kinetix 5700 Drives with RDD-Series Direct Drive Motors

2198-Sxxx -ERS3 or
2198-Dxxx -ERS3

Kinetix 5700 Servo Drives Refer to table on page 267 for note information.

RDB-Bxxxx Direct Drive
Servo Motors with

High Resolution Feedback 2198-K57CK-D15M
. Feedback
Cable EE';:S Connector Kit
Note 6 i T
o Shield 3 1 SIN+ BLACK N [1
] T 4 Brown D 2 SIN- XX WHITE/BLACK 2
2 Motor Power v 3 Black oW é_w JT- GND 3 05+ RED 3
Z (MP) Connector 2 Blue BV é_V Three-phase 4 05— XX wHITeReD 4
5 —1 Green/Yellow AU U Motor Power 5 DATA+ GREEN 5
p = = 6 DATA- X)X WHITE/GReEN 10
7 N~ 2090-CPWM7DF-orhAxy Mot 7 LK+ BROWN 9
i (standard) or Note 17 otor (LK- WHITE/BROWN 15
8 Ul?;\éeréal Feedback 2090-CPWM7DF-xxAFxe Feedback g TG K
9 (UFB) Connector (continuous-flex) GRAY 14
10 Motor Power Cable 10 ECOM X)X wHITE/GRay 6
1 Notes 16 11 - ORANGE
12 Thermistor _ O— 13 N JK e 1
13 L
1 5 >le pd
15 Refer to feedback kit
_% > oM illustration (lower left)
for proper grounding technique.
2090-XXNFMF-Sxx (standard) or
2090-CFBM7DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable
Note 16
Grounding Techniques for
Feedback Cable Shield
SpeedTec DIN
2198-K57CK-D15M Motor Connectors
Universal Feedback
Connector Kit
Feedback Connector Power Connector
Clamp Screws (2)
=
Exposed shield secured N
under clamp. Cable Clamp
Refer to Universal Feedback Connector Kit Installation Instructions,
publication 2198-IN010, for connector kit specifications.
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Kinetix 5700 Servo Drive and Compatible linear actuators have separate cables for power/brake and feedback

Linear Actuator Wiring

connections.

Exam ples Figure 139 - Kinetix 5700 Drives with LDAT-Series Linear Thrusters
2198-Doxx -ERS3 LDAT-Sx0000-xDX
Kinetix 5700 Servo Drives Refer to table on page 267 for note information. Linear Thrusters with
Note 7 High Resolution Feedback 2198-H2DCK Feedback
Converter Kit or
. 2198-K57CK-D15M Feedback
(able glh'dd Connector Kit
amp . —~
Note© Shield ! 1 SN+ BLACK 1
KN o Brown A U 2 SIN- XX whuBLack 2
3 -
5 Motor Power v Black B : L:"f N ghase ; ((%SS+ XX WHRTE/[[)QED :
3 (MP) Connector |~ 2 Blue ¢ w MotorFower 1 4 - 4
1 Green/Yellow D 5 DATA+ GREEN 5
5 + ) 6 DATA- XX WH/GREEN 10
? ) 2090-CPWMTDF-wher = GND 9 _ .
: (standard) or Motor
8 UUnFnéeréaI Feedback 2090-CPWNIDF cchi Fecdback 10 EoM XX wHT/GRaY 6
o | (UFB)Connector (continuous-flex) 11 +9vDC ORANGE 7
10 Motor Power Cable 13 TS XX WHT/ORANGE n
1 Notes 16,18 O
1 L
1 Motor Feedback | D+ [—< _d'li_ ILEIN
5 M) C ) Thermostat ot &
. (MF) Connector | p. | = ¢ Refer to feedback kit
12 s sH illustrations (lower left)
15 > om for proper grounding technique.
—l_ 2090-CFBM7DF-CEAAXx (standard) or
2090-CFBM7DF-CEAFxx (continuous-flex)
(flying-lead) Feedback Cable
Grounding Techniques for SpeedTec DIN Note 16
Feedback Cable Shield Motor Connectors
T @Y -
== Feedback Connector N Power Connector

Exposed shield secured
under clamp.

Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions,
publication 2198-IN006, for converter kit specifications.

2198-K57CK-D15M
Universal Feedback
Connector Kit

Exposed shield secured
under clamp.

2198-H2DCK
Hiperface-to-DSL

Feedback Converter Kit

Clamp Screws (2)

Cable Clamp

O
[m|
0
D
Clamp Screws (2)
(able Clamp

Refer to Universal Feedback Connector Kit Installation Instructions,
publication 2198-IN010, for connector kit specifications.
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LDAT-Sxooxxx-xBx
Linear Thrusters with 2 98;5: ;;;(dl() 15M
Incremental Feedback )
Connector Kit
1 AM+ BLACK /\ (1]
A 2 - O whiresu [ ][ 2
v Three-phase 3 BM+ RED 3
C%él Motor Power 4 BM- XX wamereo | | [ 4
_@3<éﬂ 5 IM+ GREEN 5
IM- XX WHITE/GREEN
Motor g SV 12
GRAY
Feedback 10 ECOM WWHITE/GRAY 6
1 - ORANGE
o 13 TS XX WHITE/ORANGE 1
3 z LEEN)S
Thermostat 15 51 WHITE/BLUE 12
16 S2 YELLOW 13
17 3 XX whenvewow | | [ g
% sH com L |

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 16
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Figure 140 - Kinetix 5700 Drives with MP-Series Linear Stages

2198-Dxxx -ERS3 ) i MPAS-Bxoooxx-VxxSxA
Kinetix 5700 Servo Drives Refer totable on page 267 fornote nformaion. Ballscrew Linear Stages with
. . 2198-H2DCK Feedback
Note 7 High Resolution Feedback .
Converter Kit or
) 2198-K57CK-D15M Feedback
Cable 2|hleld Connector Kit
amp ] i A
Note 6 ® Shield o 1 SIN+ BLACK 1
. . 4 Brown A U 2 SIN- XX wHTBLACK 2
1 3 .
) Motor Power | v Blck : ! Iahr:e Ehase ; o NWHR;?(ED 3
3 (MP) Connector [~ 2 Blue C w_ iotorFower 4 €0s- 4
4 i Green/Yellow D 5 DATA+ GREEN 5
5 = . 6 DATA- XX whI/GReen 10
6 2090-CPXM7DF-xeAAxx = GND 9 _ RN
: (standard) or
7 | Universal Feedback 2090.CoaVIDF reAFec Motor | 19 EoM XX wHi/GRay 6
2 (UFB) Connector (continuous-flex) Feedback | 4 L9VDC ORANGE 7
Motor Power Cable XX WHT/ORANGE
10 Note 16 Thermostat _ O~ 13 I 1
n f -
A whie F MBRK+ "-rli_ 1" s
12 Motor Brake MBRK + 2 %‘ ‘ ai Refer to feedback kit
1‘3‘ (BC) Connector | e Black 6 MBRK- PN illustrations (lower left)
5 NN o U Motor Brake for proper grounding technique.
2090-CFBM7DF-CEAAxx (standard) or
1 2090-CFBM7DF-CEAxx (continuous-flex)
Motor Feedback | p+ |—< (flying-lead) Feedback Cable
(MF) Connector [ 2 : Notes 16, 19
SpeedTec DIN
Grounding Techniques for Motor Connectors
Feedback Cable Shield
= Feedback Connector Power Connector
2198-H2DCK
Hiperface-to-DSL
Feedback Converter Kit MPAS-Bxoooo-ALMx2C 2198-K57CK-D15M
Direct Drive Linear Stages with
Incremental Feedback Feedback
Clamp Screws (2) Connector Kit
1 AM+ BLACK /\ 1_
A 2 - X whmeseck [ ]2
8 U 1hy 3 BM+ 3
— Three-phase RED
Cable Clamp ﬁé v 4 BM- NWHITE/RED ] \ 4
under clamp. _<é_ Motor Power
. : . ) @éﬂ 5 IM+ GREEN 5
Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions, Mot 6 M- WX wHTE/GReen 10
publication 2198-IN0O, for converter kit specifications. otor
Feedback 9 +5VDC GRAY 14
10 ECOM X)X WHITE/GRAY 6
2198-K57CK-D15M o " ~ oG
Universal Feedbac.k s 13 TS X)X WHITE/oRANGE 1
Connector Kit o O
p & 14 s
Thermosfat 15 2 S1 WHITE/BLUE 12
16 S2 YELLOW \ I 13
17 53 XX whmevewow | | [ g
Clamp Screws (2) 12 oM
H >__ I
Refer to Universal feedback
connector kit illustration (left)
@ for proper grounding technique.
Exposed shield secured (O 78 Cable Clamp 2090-XXNEMF-Sie (standard) or

under clamp.

Refer to Universal Feedback Connector Kit Installation Instructions,
publication 2198-IN010, for connector kit specifications.
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Figure 141 - Kinetix 5700 Drives with MP-Series Electric Cylinders

2198-Dxxx -ERS3
MPAR-Bxoox and MPAI-Bxxoxxx
Kinetix 5700 Servo Drives Refer to table on page 267 for note information. Electric Cylinders with 2198-H2DCK Feedback
Note 7 . . Converter Kit or
High Resolution Feedback
9 2198-K57CK-D15M Feedback
(able Shield Connector Kit
Clamp Note 6 )-. Shield o< 1 SIN+ e [ 1_
i U 4 Brown A U 2 SIN- X)(WHT/BLACK 2
1 3 Black B Vv Three-phase 3 05+ RED 3
2 Motor Power v - WHIRED
; (MP) Connector | 2 Blue C w  Motor Power 4 0s XX 4
4 -1 Green/Yellow D 5 DATA+ GREEN 5
5 = 1 Motor |6 DATA- XX WHI/GREEN 1
6 Universal Feedback Refer to Table 136 for = GND Feedback 9 _ .
motor power cable. eedbac
7 | (UFB) Connector Notes 16 10 EOM XX whI/GRaY 6
8 . 11 +9VDC ORANGE 7
‘| o o
g Motor Brake | MBRK+ White i MBRICH Thermostat 13 15 XX WHT/ORANGE 1
10 2 Black G MBRK- 9
1 (BC) Connector | mgRK - _d'li_ y /;; L]
1 | — S Motor Brake — 1t
13 1 Refer to feedback kit
14 Motor Feedback D+ —= L SH com illustrations (lower left)
1 (MF) Connector D- 2 for proper grounding technique.
Refer to Table 136 for
L |
(flying-lead) motor feedback cable.
Note 16
Grounding Techniques for Feedback Cable Shield
= - 2198-K57CK-D15M
il 2198-H2DCK Universal Feedback
il Hiperface-to-DSL Connector Kit SpeedTec DIN
|\ Feedhack Converter Kit Motor Connectors
§l ~ ClampScrews (2) Feedback Connector N Power Connector
Refer to Hiperface to DSL Feedback
Converter Kit Installation Instructions, Clamp Screws (2)

Exposed shield secured

Cable
under clamp.

publication 2198-IN006, for converter kit
specifications.
Clamp

Exposed shield secured
under clamp.

Cable Clamp

Refer to Universal Feedback Connector Kit

Installation Instructions, publication 2198-IN010,

for connector kit specifications.

Table 136 - MP-Series Electric Cylinder Power and Feedback Cables

MP-Series Electric Cylinder £ | PowerCable Feedback Cable

(at. No. = | Cat. No. (at. No.

MPAR-BTox (seres A 32| 2090-XXNPMF-16xx (standard) or 2090-XXNFMF-Sx standard) or

MPAR-B2xxx (series A) m 2090-CPxM4DF-16AFxx (continuous-flex) 2090-CFBM4DF-CDAFxx (continuous-flex)

MPAR-B1xxx (series B) 32

MPAR-B2xxx (series B) 40

MPAR-B3xxx 63

MPAI-B 20t 64 2090-CPxM7DF-16AAxx (standard) or 2090-CFBM7DF-CEAAxx (standard) or
2090-CPxM7DF-16AFxx (continuous-flex) 2090-CFBM7DF-CEAFxx (continuous-flex)

MPAI-B3xxxx 83

MPAI-Bdxxxx 110

MPAI-B5xxxx 144
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Figure 142 - Kinetix 5700 Drives with LDC-Series Linear Motors

(cable connectors)
2198-Dxxx -ERS3 ) )
Kinetix 5700 Servo Drives LDC-COxxxooxx-xHTx1 Refer to table on page 267 for note information.
Note 7 Linear Motor Coil with
Sin/Cos or TTL External Encoder 2198-H2DCK Feedback
Cable Shield and Cable Connectors Converter Kit or
Clam \ ) 2198-K57CK-D15M Feedback
P Nore o shield o Th 0 Connector Kit
U ermostat N -
7] v Broun ! < dl WHT/ORANGE 1
; Motor Power [ 3 Black B b v 3— 13 15 N
[— 14
3 (MP) Connector W : Blue ¢ < . Three-phase ?>“ S1 WHT/BLUE /\ 12
4 -1 Green/Yellow D Motor Power
+ < ) 16 2 YELLOW 13
5 U U L GND Motor [ 17 3 XX whiveLLow 8
? Universal Feedback 2090{(2‘::':(122;’“‘”\” Feedback | 49 ECOM WHT/GRAY 6
g | (UFB) Connector or 2090-CPWM7DF-xrAFox 9 +5VDC XX_oar 14
(continuous-flex) _
9 Motor Power Cable 6 M WHGT':S;: il 150
10 : Notes 16, 20 5 M+
n Motor Feedback | D+ |——< 4 0S-(BM-) WHT/RED 4
g (MF) Connector [ | 2 : 3 0S+ (BM+) | | |3
. 2 S M) e | || 2
1 1 SN+ (AMH) XX ek ] |1
—I— 2090-XXNFMF-Sxx (standard) or —
2090-CFBM7DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable
Note 16
Refer to feedback connector kit
illustrations (lower left)
for proper grounding technique.
—
1 SIN+  (AM+) <
4 s-__ () XX
2 (0S+ (BM+) <
External
s (BM) XX .
; e < Sin/Cos or (TTL)
< Encoder
6 Sl XX
8 POWER
7 oM
| I
SpeedTec DIN
. . ., Motor Connectors
Grounding Techniques for Feedback Cable Shield
T g E%: 2198-K57CK-D15M Feedback Connector \ Power Connector
st
Hiperface-to-DSL
Feedback Converter Kit
Clamp Screws (2)
Clamp Screws (2)
Exposed shield secured Cable Clamp
under clam. Exposed shield secured Cable Clamp
Refer to Hiperface to DSL Feedback under damp.
Converter Kit Installation Instructions, Refer to Universal Feedback Connector Kit

publication 2198-IN006, for converter kit

specifications
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Installation Instructions, publication
2198-IN010, for connector kit
specifications.
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Figure 143 - Kinetix 5700 Drives with LDC-Series Linear Motors

(flying-lead cables)
2198-Dxoxx -ERS3 Refer to table on page 267 for note information.
Kinetix 5700 Servo Drives
Note 7
LDC-Coooox-xHTX0
Linear Motor Coil with
(able Shield Sin/Cos or TTL External Encoder
Clam ) and Flying-lead Cables
P Note 6 ying
RED
: : -------------------- . WHITE — !
MotorPower | V -+t h v &G— v ulree—ghase
(MP) Connector W 200 w BLACK é_ otor Power
1 1 GREEN/YELLOW
i e e ) GND
- I =
________________ TS+ BLACK o ot
i T5- BLACK ermosta
' &
| iy
i POWER RED
Motor Feedback | D+ ;—< 0 51 WHITE <
(MP) Connector | . |-~ P 2 e f Hall Effect
AR ORANGE f Module
b0 (OM BLACK
— R St &
L T O T I
2 51 I B B -
13 T P
8 S Db
1 SN+ (AM4) Lo SN+ (AM)
Universal Feedback S SRERERE - <<
2 SIN-_ (AM) Co . (AM) D
(UFB) Comnector [T T Tencr e [T AR A
3 05+ (BM+) 0 05+ (BM+)
e [T - - < € External
4 0s- o _f 0S-  (BM-) .
""""""" T < & Sin/Cos or (TTL)
> I Lo M+ Encoder
10 IM- L - e
14 POWER v POWER
------------- Lecees <
6 oM 1 o | com P
/J; Wire as shown using
cable type appropriate for
your application.
Grounding Techniques for Feedback Cable Shield
= _ = 2198-K57CK-D15M === ]p
2198-H2DCK Universal Feedbac.k I %
Hiperface-to-DSL Connector Kit Lk
Feedback Converter Kit ’
Clamp Screws (2)
Clamp Screws (2)
Exposed shield secured
under clamp. .
Exposed shield secured Cable Clamp
Refer to Hiperface to DSL Feedback under clamp.
Converter Kit Installation Instructions, Refer to Universal Feedback Connector Kit
publication 2198-IN006 for converter kit Installation Instructions, publication
specifications. 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 144 - DC-bus Power Supply Block Diagram

Shunt Resister 4
(RQ) Connector || |=
: - \-/\/\/\r
Internal
| Shunt
r Resistor
o 1 [
'TT I :
: A
Three-phase
Input Power
(IDP) Connector * _T_ j lﬁ
EX Y .
U [
NN
¢Ground Screw )
Chassis |
Contactor Enable
(CED) Connector
24V Control Power | 24V+
(CP) Connector Control

24V

1) Ground screw in the installed (default) configuration.
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Figure 145 - Single-axis Inverter Block Diagram

[0+ —o~0

DCBus Power
(DC) Connector —

Motor Power
(MP) Connector

|||-§<<:

[

L

<J; Ground Jumper M

[ Chassis

BR+ 1
Motor Brake Sl

(BC) Connector

24V+
24V Control Power

|
(CP) Connector Contro

24V-

(1) Ground jumper in the installed (default) configuration.
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Figure 146 - Dual-axis Inverter Block Diagram

o
K oKE K
1 __§ U
T T V | Motor Power
3 ; w | (MP) Connector - A
oK
DC Bus Power ;
(DC) Connector

Motor Power
(MP) Connector - B

f
I
[
I
Ay,
|||-§<c

TSN CENg
pC- |
8; Ground Jumper "
| Chassis
BR+ 1
Motor Brake eSS
(BC) Connector - A
BR-
BR+
Motor Brake 1 l I
(BC) Connector - B
BR-
24V+
24V Control Power . |
(CP) Connector ontro
24V—

(1) Ground screw in the installed (default) configuration.
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DC-bus Power
(DC) Connector

24V Control Power
(CP) Connector

Figure 147 - iTRAK Power Supply Block Diagram

2xDC-DC DC-
I:DG]_M Converters L
""" o H
- =
e " =
L e Chassis
s 24V+
— L l 24V-
- Chassis
LT E T30 e e
DC | : o o0
DC-
(% GroundJumper(” L
| Chassis H
e
Chassis
24V+—I
Control 24V+
- | 24

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
IDC Connector - A

24V Control Qutput
ICP Connector - A

DC-bus OQutput
IDC Connector - B

24V Control Qutput
ICP Connector - B
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Figure 148 - Capacitor Module Block Diagram

DCBus Output | DG+
Lug Connector DC—

Fuse Detection

Module Status

Status Indicator

MS+ | Module Status
Mo (MS) Connector

Fuse

L DG+

DC-bus Detection

DC-bus Status

Status Indicator

’

Capacitor Bank

DCBusInput | DC+ B
Link Connector
DG

DC-

11111111

TTTTTTTT

Bleeder
Resistor

DC-
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Appendix B

Upgrade the Drive Firmware

This appendix provides procedures for upgrading your Kinetix® 5700 firmware
by using ControlFLASH™ software.

Topic Page
Before You Begin 298
Upgrade Firmware 301
Verify the Firmware Upgrade 305

Upgrading drive firmware by using ControlFLASH software involves
configuring your Logix5000™ controller communication, selecting the drive to
upgrade, and upgrading the firmware.

IMPORTANT  If the drive firmware contains updated safety firmware, you must de-
energize the safety inputs first or the upgrade fails.

To update the drive firmware in Feedback Only mode, you must inhibit the
axis first. Refer to Inhibit Feedback Only Axis on page 300 for more
information.
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Before You Begin The firmware revision for software must be as shown for EtherNet/IP™

networks.

Table 137 - Kinetix 5700 System Requirements

Description Firmware Revision
Logix Designer application 26.00.00 or later
RSLinx® software 3.60.00 or later
ControlFLASH software kit (" 12.01.00 or later

(atalog numbers of the targeted Kinetix 5700 drive module you want to upgrade.

Network path to the targeted Kinetix 5700 drive module you want to upgrade.

(1) Download the ControlFLASH kit from http://support.rockwellautomation.com/controlflash. Contact Rockwell Automation®
Technical Support at (440) 646-5800 for assistance.

For more ControlFLASH information (not drive specific), refer to the ControlFLASH Firmware Upgrade Software User Manual,
publication 1756-UM105.

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 L(D
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 81 on page 140 for more information.

IMPORTANT  For the iTRAK power supply, the axis state on the LCD display must be in the
START INHIBITED state. See the iTRAK System User Manual, publication
2198T-UMO001 for information on upgrading firmware on other iTRAK
system components.

firmware upgrade due to unpredictable motor activity, do not apply three-

c ATTENTION: To avoid personal injury or damage to equipment during the
phase AC or common-bus DCinput power to the drive.
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Configure Logix5000 Controller Communication

This procedure assumes that your communication method to the Logix5000
controller is the Ethernet network. It also assumes that your Logix5000
Ethernet module or controller has already been configured.

For more controller information, refer to Additional Resources on page 13.

Follow these steps to configure Logix5000 controller communication.

1. Open your RSLinx Classic software.

2. From the Communications menu, choose Configure Drivers.

The Configure Drivers dialog box appears.

Configure Drivers

- Available Driver Types:

Cloze
Add New...

1~ Configured Drivers: -

_Mame snd Description | Status.
Configure....

Startup...
Start

Stap

ek kg

Delate

3. From the Available Driver Types pull-down menu, choose Ethernet
devices.

4. Click Add New.
The Add New RSLinx Classic Driver dialog box appears.

5. Type the new driver name.

"R New RSLinx Classic Driver '

Choose a narme for the new driver.
[15 characters masimum)

Cancel

|4B_ETH-1

6. Click OK.
The Configure driver dialog box appears.

Configure driver: AD_ETH1 afr o

Station M apping |

Statioh | Host Name Add New J

o 10.91.36.82
| Delete

B3
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7. Type the IP address of your Kinetix 5700 servo drive.
8. Click OK.

The new Ethernet driver appears under Configured Drivers.

Configure Drivers

— Available Driver Types:

\_I:
x

Cloze
IEthemet devices j Add Mew... |

Help

i~ Configured Drivers:

9. Click Close.
10. Minimize the RSLinx application dialog box.

Inhibit Feedback Only Axis

Mame and Description | Statuz |
AB_ETH-1 A-E Ethemet RUNMING Running Lonfigure...
LocalSubnet A-B Ethemet RUMMING Running

Startup...
Sitart

Stop

ELE

If an axis is configured as Feedback Only, you must inhibit the axis prior to

performing the firmware upgrade. Follow these steps to inhibit an axis.

1. Open your Logix Designer application.

2. Right-click the 2198-xxxx-ERS3 servo &-E31/0 Configuration
drive you configured as Feedback 59175 Backplane, 1756-A7

Only and choose Properties.

The Module Properties dialog box &g Ethernet
appears.

3. Click the Connection tab.

11 (0] 1756-L735 UM_SafetyController
[1]11756-L75P UM_SafetyController:Pz
- B [2]1756-EN2TR UM_EN2TR

§ 2198-P208 UM_Converter
2198-5086-ERS3 UM_S086
.53 7198-DO06-ERS3 UM_D006

7| Module Properties: UM_EN3TR (2198-D006-ERS3 3.1) [=n Eoh
General | Connection |Safety I Time Sync I Module Info I Intemet Protocol | Port Configuration I MNetwork I Associated Axes I Pon|taf i+
N Reguested Packet Interval (RPI) Connection over
ame (ms) EtherNet/P
Motion 1.0 3| Set by Motion Group | Unicast 3
Safety Output 20.0 -5/ Set by Safety Task | Unicast 3
Safety Input 10.0 3{|6.0 - 500.0 Unicast 3
Inhibit Module
[~]Major Fault On Controller If Connection Fails While in Run Mode
Module Fault
Status: Offine oK | [ Cancel Apply Help

4. Check Inhibit Module.
5. Click OK.

6. Save your file and download the program to the controller.
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Upgrade Firmware

Follow these steps to select the drive module to upgrade.

1. In the Logix Designer application, from the Tools menu, choose

ControlFLASH.

TIP  You can also open ControlFLASH software by choosing
Start>Programs>FLASH Programming Tools>ControlFLASH.

The Welcome to ControlFLASH dialog box appears.

Welcome to ControlFLASH

Control
FLASH

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 Metwork Path to the target device.

4. The Firmware Revision for this update.

1 Mext > ] Cancel Help

2. Click Next.

The Catalog Number dialog box appears.

Control

Catalog Num

Enterthe catalog number of the target device:

[2198-D006-ERS3

2097-V33PRI-LM
2097-V33PR5-LM
2097-V33PRE-LM
2097-V4PRI-LM
2097-V34PR5-LM
2097-V34PRE-LM |
‘

2198-D012-ERS3
2198-D020-ERS3
2158-D032-ERS3
2198-D057-ERS3
Kinetix 3 via 1203-USB i

View Inventory..

<Back Next > Cancel | Help

3. Select your drive module.

In this example, the 2198-D006-ERS3 servo drive is selected.

4. Click Next.
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The Select Device to Update dialog box appears.

[v Autobrowse Fefresh |

Browsing - node 192.168.1.2 found

= gWorkﬁatioh, NAUSMEQHO3IH1: é
-- EIEE Linx Gateways, Ethernet 192168.1.1.. 192.1681.2 pEENLTRE]
E‘ EEE AB ETH-L Eth 1756-EN3T.. 2198-P141 pAREEIE

| _ETH-1, Ethernet ERS3
g 192.168.1.100, 1756-E
: 192.168.1.2, 2198-P14
192.168.1.3, 2198-D00

< 1 | »

OK ! Cancel

5. Expand your Ethernet node, Logix backplane, and EtherNet/IP

network module.
6. Select the servo drive to upgrade.
7. Click OK.

The Firmware Revision dialog box appears.

Catalog Number:  2198-D006-ERS3

Serial Number. 00002552

Current Revision:  3.001.4700174
Selectthe new revision for this update:

About Info |

Revision

3.001.4900181

[~ Show all revisions

Current Folder:
( c\program files (x86)\controlflash _i ‘

<Back I Neaxt > I Cancel | Help |

8. Select the firmware revision to upgrade.

9. Click Next.
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The Summary dialog box appears.

DAMNGER: 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‘rﬂl 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:  2198-D006-ERS3
Serial Number: 00002552

Current Revision:  3.001.4700174
New Revision: 3.001.4900181

T

<Back Finish Cancel | Help

10. Confirm the drive catalog number and firmware revision.
11. Click Finish.
This ControlFLASH warning dialog box appears.

Surmnmary

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
processes

% Are you sure you want to begin
" updating the target device?

< Back | Finish ] Cancel Help

12. Click Yes (only if you are ready).
This ControlFLASH warning dialog box appears.

ControlFLASH (23]

Before flashing drive ensure all motion is stopped, and set drive(s) to a
l b, safe state!

oK | Cancel

13. Acknowledge the warning and click OK.
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The Progress dialog box
appears and updating begins.

Catalog Mumber:
Serial Number.

Current Resision
MNew Revision

Progress

2198-D006-ERS3
0ooozss2
3.001.4700174
3.001.4800181

Transmitting update 2 of 2 block b65 of 19388

|

Cancel |

The axis state on the LCD display changes from CONFIGURING,
STOPPED, or PRECHARGE to FIRMWARE UPDATE IN
PROGRESS, which indicates that the upgrade is in progress.

After the upgrade information
is sent to the drive, the drive
resets and performs diagnostic

checking.

14. Wait for the Progress dialog
box to time out.

It is normal for this process to
take several minutes.

Progress

Catalog Number:
Serial Numher.
Current Fievision
MNew Rewvision

Polling for power-up... Time left until abort: 383 seconds

2198-D006-ERS3
nooozesz
3.007.4700174
3.007.45900181

IMPORTANT Do not cycle power to the drive during this process or the firmware
upgrade does not complete successfully.

15. Verify that the Update Status dialog box appears and indicates success or

failure as described below.

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 Software User Manual, publication
1756-UM105 for troubleshooting information.

Catalog Number.  2198-D006-ERS3
Serial Number: 0ooaoooa

Current Fievision:  3.001.4900181
MNew Revision 3.001.4800181

Wiew Log
Help
Bepeat

Status:  Update complete. Please verify this new
firmware update before using the target
dewice in its intended application

16. Click OK.

IMPORTANT

If you are upgrading a feedback-only axis and you checked Inhibit
Module on the Connection tab in Module Properties, you must clear the
Inhibit Module checkbox before resuming normal operation.
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Verify the Firmware Upgrade Follow these steps to verify your firmware upgrade was successful.

TIP  Verifying the firmware upgrade is optional.

1. Open your RSLinx software.

2. From the Communications menu, choose RSWho.

== File Edit View Communications Station DDE/OPC Security \

=2 & S8 8liz] %
[v Autobrowse Fefresh [5! Browsing -node 192,168,

=~ g Workstation, NAUSMEQHO02JH12
fE Linx Gateways, Ethernet
= g AB ETH-1, Ethernet
g 192.168.1.100, 1756-EN3TR, 1756-EN3TR/A
192.168.1.2, 2198-P141, 2198-P141
192.168.1.3, 2198-D006-ERS3, 2198-D006_ERS3

3. Expand your Ethernet node, Logix backplane, and EtherNet/IP
network module.

4. Right-click the drive module and choose Device Properties.

The Device Properties dialog box appears.

Device Name: [2196-D006_ERS3

“Wendar: IAHen-BradIey Company

Product Type: |45

Product Code: [10

@ 3001

Senial Numher. I

EDS File Name ;DDD] 0020000A034 EDS

Faults

Close l Help l

5. Verify the new firmware revision level.

6. Click Close.

Rockwell Automation Publication 2198-UM002D-EN-P - November 2016 305



AppendixB  Upgrade the Drive Firmware

Notes:
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Appendix C

Shared-bus Configurations

Size Multi-axis Shared-bus Configurations

This appendix provides information and examples for sizing your
Kinetix® 5700 DC-bus power supplies and inverters in multi-axis shared-bus
configurations.

Topic Page
Shared-bus Configurations 307
System Sizing Guidelines 309
System Sizing Example 313
System Sizing Application Example 314

You can supply input power to your Kinetix 5700 drive system from different
sources. Shared-bus configurations for Kinetix 5700 drives include the
following:

o Single 2198-Pxxx DC-bus power supply
e Multiple 2198-P208 DC-bus power supplies (up to three are possible)
e 8720MC-RPS regenerative power supply (RPS unit)

Shared-bus Definitions

Throughout this manual, these terms are used to describe how drive modules
are grouped together.

Table 138 - Shared-bus Terminology

Term Definition
DC-bus group Drive modules that are all connected to the same DC bus.
Clusters Groups of drive modules that are connected to the same DC bus joined by the DC bus-bars. The

maximum number of clusters in the same DC-bus group is 2.

Extended DC-bus | When 2 drive clusters are part of the same DC-bus group joined by the DC bus-bars.
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In this example, 2 drive clusters in the same cabinet are connected by the same
450...750V DC-bus voltage. Kinetix 5700 capacitor modules provide
connection points for the DC bus at the end of cluster 1 and the beginning of
cluster 2. The extension module is needed only when the DC-bus system
current exceeds 100 A, and can support up to 200 A maximum external DC-

bus current.

Figure 149 - Extended DC-bus Installation

Extensio Capacit -
Dual-axis Inverters

n r | 7
- = - —r==r= DBulletin 2198 shared-bus
Kinetix 5700 Extended Servo Drive (Iust.er 2 @ 0 i 0 D connection system for
(front view) E | DC-bus and 24V DC control power.

ooon

LLNEL]

oooo ]| [oooo] | [6ooo ]| (8000 ]| [ooog

= B

DC-bus Extension — ﬁ :W W ﬁ
() Co)| Co| ) Cof o] e
Lne W WS W WS e
|
Single-axis  Dual-axis  Capacito Extensio DC-bus Extension
| 2198-P208 DC-bus Power Supplies | Inverter Inverters r n
Bulletin 2198 shared-bus connection system [~ SN N i NN I RN 28 A I

for DC-bus and 24V DC control power.  f=— o
] (I (I (I =
Magnetic Contactor (M1) Control String — el e | [ED Fm m ;
i) HHEE
Kinetix 5700 Servo Drive Cluster 1 ) I IS
324...528V AC (front view) WS WS
Three-phase ] O O g &=
Input Power J{Lf s
I I I Line Disconnect 1321-3R480-B
i Gireui Line Reactors
Device freuit (required components)
Protection
Magnetic (M1) ( )
Contactor =
1
: |
=
. . (=1}
2198-DB290-F T
AC Line Filter 1 |
=T

Bonded (abinet [o oo
Ground Bus

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

General Sizing Guidelines

These limitations apply to Kinetix 5700 servo drive systems supplied by a
single 2198-Pxxx or multiple 2198-P208 DC-bus power supplies:

The sum of the inverter motor-power cable lengths for all inverters on
the same DC bus-sharing group must not exceed 400 m (1312 ft) to
comply with CE requirements.

The total system capacitance limit is based on the power supply catalog
number. DC-bus groups must not exceed the limits defined in

Table 139.

No more than three 2198-P208 DC-bus power supplies can be used to
increase the converter power or to increase the total system capacitance.

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

The Kinetix 5700 system cannot have more than two drive clusters in a

single DC-bus group.

Refer the 8720MC Regenerative Power Supply Installation Manual,
publication 8720MC-RM001, for additional system sizing limitations.

You begin the process by selecting the motor for your application and sizing the
drive and power supply combinations. Next, calculate whether the motor
power cable length, total system capacitance, and 24V current demand are
within specifications.

For systems with an iTRAK power supply, the iTRAK system requirements
must be calculated to determine the following:

Kinetix 5700 DC-bus loading (DC-bus motoring and bus-regulation
power requirements)

2198-Pxxx power supply for supporting the iTRAK power supplies
24V current demand
Number of iTRAK power supplies required

Resulting net converter power and bus-regulator capacity

See the iTRAK System User Manual, publication 2198 T-UMO001 for more

information.

For iTRAK hardware and iTRAK power supplies, skip ahead to the Calculate
Total System Capacitance on page 310.
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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-RMO010.

Select the Power Supply and Define the DC-bus Groups
e Determine the converter DC-bus motoring and bus-regulation power
requirements based on the load profile.

e Estimate the net converter and inverter power and bus-regulator
capacity, based on the load profiles.

e Determine if 2198-CAPMOD-2240 capacitor modules are required.

For best results, use the Motion Analyzer system sizing and selection tool,

available at https://motionanalyzer.rockwellautomation.com.

Calculate Total System 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 DC-bus power supply
« Use multiple DC-bus power supplies (1.. .3 power supplies are possible)

Decrease the total system capacitance by removing inverters or capacitor
modules from the DC-bus group.
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Table 139 - Maximum Supported DC-bus Capacitance

DC-bus Power Supply Supported Capacitance, max
Power Supply Cat. No. I
2198-P031
8,000
2198-P070
Single Power Supply
2198-P141
13,000
2198-P208
2x2198-P208 26,000
Multiple Power Supplies
3x2198-P208 39,000
Table 140 - Internal Capacitance
: Drive Module Internal Capacitance
Drive Module Cat. No. F:
2198-P031 585
2198-P070 780
DC-bus Power Supplies
2198-P141 1640
2198-P208 2050
2198-D006-ERS3
165
2198-D012-ERS3
Dual-axis Inverters 2198-D020-ERS3 330
2198-D032-ERS3 390
2198-D057-ERS3 705
2198-5086-ERS3 560
Single-axis Inverters 2198-S130-ERS3 840
2198-S160-ERS3 1120
iTRAK Power Supply 2198T-W25K-ER 390
Capacitor Module 2198-CAPMOD-2240 2240

(1) The 2198-CAPMOD-DCBUS-10 extension module does not have any internal bus capacitance.

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 400 m (1312 ft).
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Calculate 24V DC Control Power Current Demand

usin e shared-bus connection system to distribute control inpu
If using the 24V DC shared-b tion system to distribut trol t
power to a drive cluster, output current from the 24V power supply must not

exceed 40 A.

Table 141 - Control Power Current Specifications

. 24V Current Per Module | 24V Current, max (5)
Drive Module I()a"tveNlt\),lOdUIe (non-brake motor) (with maximum brake current) i‘w Inrush Current
o Anc Anc
2198-P030
0.8
2198-P070
DC-bus Power Supplies N/A 4.0
2198-P141
1.9
2198-P208
2198-D006-ERS3
2198-D012-ERS3 14@ 550)
Dual-axis Inverters 2198-D020-ERS3 40
2198-D032-ERS3 17@ 770
2198-D057-ERS3 239 830
2198-5086-ERS3
Single-axis Inverters 2198-5130-ERS3 4.6 9.6 4.0
2198-S160-ERS3
TRAK Power Supply (V| 2198T-W25K-ER 13 N/A 22
2198-CAPMOD-2240 0.5
Capacitor Modules N/A N/A
2198-CAPMOD-DCBUS-10 | N/A

(1) 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 the iTRAK System User Manual, publication 2198T-UM001.

)

312

) Values are base current per module.
) Values assume two brake motors, each drawing the maximum rating of 3 A, are attached to each module.
4)  Values assume the maximum rated brake current of 5 A.

) Inrush current duration is less than 30 ms.

IMPORTANT

If the 24V control-power output current (based on your system

calculation) exceeds 40 A, you must add another 24V power supply. To do
this, you can insert another 2198-TCON-24VDCIN36 control power input
wiring connector at any point in your drive cluster.

Rockwell Automation Publication 2198-UM002D-EN-P - November 2016


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/2198t-um001_-en-p.pdf

Size Multi-axis Shared-bus Configurations ~ Appendix C

System S|z|ng Example This example shows how a single Kinetix 5700 drive cluster meets the total bus

capacitance, power cable length, and 24V DC current limitations.

Figure 150 - Example DC-bus Group (single drive cluster)
2198-D006-ERS3 Dual-axis Inverters
2198-D020-ERS3 Dual-axis Inverters
2198-S086-ERS3 Single-axis Inverter
2198-5160-ERS3 Single-axis Inverter

2198-P208 DC-bus Power Supply
\j
I I 1

In this example, only 1 drive cluster defines the DC-bus group. (o i s mamt xaime 22 mam s
Two drive clusters are possible by extending the DC-bus. e B e
e Maximum motor power cable length: 400 m (1312 ft)

— Total motor power cable length is 337 m (1106 ft)
e Maximum supported capacitance: 13,000 uF = m
— Total system capacitance is 4840 uF

==

e 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.

(-
All of the total system values are within the acceptable range. ﬂ |
L

Table 142 - System Sizing Example Data

| | Servo Motor 24V DC Control Power Current Calculations
nternal
DC-bus Group . ; Cable Length ]
(at. No. his | Capacitance m (ft) Servo Motor Brake Option g)r;l;‘e’ g::"ent (Z:anﬂ:;igtmotor) Total Current
uF Cat. No. Yes/No A
A Anc
2198-P208 2050 N/A N/A N/A N/A 1.9 1.9
2198-5160-ERS3 1120 50 (164) MPL-B980E No - 4.6 4.6
2198-5086-ERS3 560 90 (295) MPL-B660F Yes 2.1 4.6 6.7
A 20 (66) VPL-B1152F No -
2198-D020-ERS3 390 1.4 1.4
B 15 (49) VPL-B1152F No -
A 9(30) VPL-B1003C Yes 0.50
2198-D020-ERS3 390 1.4 24
B 90 (295) VPL-B1003C Yes 0.50
A 9(30) MPL-B310P Yes 0.50
2198-D006-ERS3 165 1.4 1.9
B 9(30) MPL-B310P No -
A 15(49) MPL-B310P No -
2198-D006-ERS3 165 1.4 1.4
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-TDO0O01.
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System S|z|ng App"cation This example shows how to size the DC-bus power supply for your multi-axis
Exampl e 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
to multiple drive modules. For best results, use the Motion Analyzer system
sizing and selection tool, available at

https://motionanalyzer.rockwellautomation.com.

Table 143 - DC-Bus Power Supply Continuous Qutput Power

DC-Bus Power Supply Continuous Output Power
(at. No. kw

2198-P031 7

2198-P070 17

2198-P141 31

2198-P208 46

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 144 - Motor/Drive System Example

Motor Motor Rated Output ¥ )

Quantity Motor Cat. No. KW Drive Cat. No.

1 2198-5086-ERS3
——1 MPM-B2153F 7.2

! 2198-5086-ERS3

1 2198-5086-ERS3
| MPLB66OF 6.1

1 2198-5086-ERS3

2 2198-D020-ERS3
—— 1 VPL-B0753 0.82

z 2198-D020-ERS3

8 =axis count

(1) For more motor specifications, see the Kinetix Rotary Motion Specifications Technical Data, publication KNX-TD001.

Continuous Output Power, min (kW) =7.2x (8x0.6) + (8 x0.2)
kW =72x4.8+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 is required for the 8-axis system example.
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Appendix D

Motor Control Feature Support

This appendix provides feature descriptions for the 400V-class induction
motors and permanent-magnet motors that are supported by Kinetix” 5700
servo drives.

Topic Page
Frequency Control Methods 316
Current Limiting for Frequency Control 320
Stability Control for Frequency Control 323
Skip Speeds 325
Flux Up 327
Current Regulator Loop Settings 330
Motor Category 330
Selection of Motor Thermal Models 335
Speed Limited Adjustable Torque (SLAT) 337
Motor Overload Retention 343
Torque Proving 344
Velocity Droop 347
Commutation Test 349
Adaptive Tuning 349
Extended Speed 350

Rockwell Automation Publication 2198-UM002D-EN-P - November 2016 315



Appendix D

Motor Control Feature Support

Frequency Control Methods

316

The Kinetix 5700 servo drives support three open-loop frequency control

methods. These are the choices:

e 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 165.

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
(VED) operation, are supported

Table 145 - Motor Specifications

Attribute Value

Output frequency, max 590 Hz

Pole pairs, max 50

Motor cable length, max 90 m (295 ft) m

(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 151, you can change the volts/hertz ratio to provide increased
torque performance when required by programming five distinct points on the
curve.

Table 146 - Basic Volts/Hertz Definitions

Curve Feature Definition

Used to create additional torque for breakaway from zero speed and acceleration

Start boost of heavy loads at lower speeds.

Used to create additional running torque at low speeds. The value is typically less
than the required acceleration torque. The drive lowers the boost voltage to 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.

Run boost

Used to increase the slope of the lower portion of the Volts/Hertz curve, providing

Break voltage/frequency additional torque

Motor nameplate voltage/ Sets the upper portion of the curve to match the motor design. Marks the
frequency beginning of the constant power region.

Maximum voltage/frequency | Slopes the portion of the curve that is used above base speed.

Figure 151 - Basic Volts/Hertz Method

A
Voltage, max ~ - -~

BaseVoltage 4~~~
(nameplate)

Break Voltage 4 ‘
Start/Accel Boost |
|
Run Boost 4 |
l -
Break Base Frequency, Frequency,
Frequency (nameplate) max
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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 152 - Output Voltage Equation

Where:

2
_ | fx V= Output voltage
e ( J (V" - Vb‘m] * Vhoost 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 153 - Basic Volts/Hertz Fan/Pump Method
A

Voltage, max | - -~~~

BaseVoltage f-------"-"-"-"-"-"-"-"-"-"-"-""""-"-"-"-"-—- -
(nameplate) /

Voltage

RunBoost | -—---

\J

Frequency (Hz) Base Frequency,  Frequency,
(nameplate) ~ max

TIP  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 154 - Sensorless Vector Method

Motor Pole
Velocity Trim Pairs
Velocity Command /-\l l Voltage
Inverter
\+ ) @ V/Hz —»@—» Control — Motor
|_ Vhoost
Estimator
ETo_rque l Current
Slip Speed [ Slip stimate T(L)(rjgje 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 332).
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 155 - Approximate Load Curve
A

Voltage, max o —— - —— -~

BaseVoltage o - - - - ————— - ____
(nameplate)

~— Ideal, volts/hertz

Dynamic Boost Applied {

\/

T T
Base Frequency, Frequency,
(nameplate) max
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Current Limiting for
Frequency Control

Output Current (Arms), Operative Current Limit (rms)

320

200 400

Output Current

Aggressive Acceleration, No Current Limiting

600

7

800 1000 1200
Time (ms)

Operative Current Limit

PSRRI 60

1400

The current limiting module prevents the OutputCurrent value from
exceeding the OperativeCurrentLimit value when the drive is configured in
Frequency Control mode.

Figure 156 - Current Limiting Module

Fine Velodi
—— Velocity from Planner - Command @ A ?oaty
(MA)) Velocity Elerence
__ Operative Pl
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 th

Decel and disable stopping action only when the Current Limiting feature is

enabled.

e

Figure 157 - Effects of Current Limiting on an Aggressive Acceleration

Aggressive Acceleration, Current Limiting Active
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Figure 158 - Effects of Current Limiting on an Impact Load

Impact Load, No Current Limiting
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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.

TIP  Werecommend you leave the Kp, Ki, Kd gains at the default values.
Table 147 - Enable Current Limiting via Messaging
Attribute . Conditional A
Offset Type Attribute Name Implementation Description
When enabled, limits the rate of change to the velocity reference during high-current situations for
_ improved current limiting. This feature is only active when executing an MDS command and when
3022 SINT Current Limiting configured for Frequency Control.
Enable Lo
0= Current Limiting is disabled
1= Current Limiting is enabled
Frequency Control Derivative gai it ; ;
- - gain for the current limiting function. Only functional when configured for Frequency
3023 REAL Current Limiting Kd | Induction Motor only - | cotrol and when executing an MDS command. Units of seconds.
L Integral gain for the current limiting function. Only functional when configured for Frequency Control
3024 REAL Current Limiting Ki and when executing an MDS command. Units of feedback counts / (Amp, inst* Seconds).
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  Forinduction motors greater than 5 Hp, it is recommended that the Stability

Control feature also be enabled when Current Limiting is enabled.
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Enable the Current Limiting Feature

attribute 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 1 is used for Instance.

P

Message Configuration - DAL Ilim_Write_hSG @
Configuration | Communication | Tag
Message Type: [ CIP Generic -
?ervice irSEt attribute Single - Source Element: | CurrentLimitEnable |
Ype:
Source Length: 1 = (Bytes)

10 Class: 42 {Hex)

Instance: 3 attribute:  bee {Hex)

Mew Tag...

0 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 00|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 via a Message
Configuration (MSG) instruction.
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Stability Control for
Frequency Control

Id Feedback, Iq Feedback versus Commanded Speed with Stability Control Disabled

Id Feedback, Iq Feedback A-pk
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Stability control is available for induction motors configured for frequency
control. This feature can be used to help remove resonances that are sometimes
seen on larger motors. The stability control feature adjusts the
OutputFrequency and OutputVoltage commands to stabilize the
OutputCurrent.

Figure 159 - Effects of Stability Control
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Commanded Frequency, Hz
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Stability control for frequency control is not enabled by default. You can enable
via messaging by using the following device-specific attributes.
TIP  Werecommend you leave the angle, voltage gains, and filter bandwidth at
the default values.
Table 148 - Enable Current Limiting via Messaging
Attribute . Conditional e
Offset Type Attribute Name Implementation Description
Stability Contral Enables stability control when configured for frequency control.
3026 SINT Ly oo 0 = Stability Control i 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 Frequency Control common to both the angle and voltage stability control algorithms. Units of radians/second.
Induction Motor only
3028 REAL Stability Voltage The gain of the voltage stability control function. Only active when configured for frequency control.
Gain Units of Volt (inst,p-n)/Amp (inst).
. . The gain of the electrical angle stability control function. Only active when configured for frequency
0 REAL Stability Angle Gain control. Units of radians/Amp (inst).

IMPORTANT  Because the stability control feature works by manipulating the
OutputVoltage and OutputFrequency signals, these signals may appear
'noisy' when the feature is enabled.
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Enable the Stability Control Feature

In this example, a Message Configuration (MSG) instruction is configured to
enable the StabilityControl attribute for axis 3 of a dual-axis inverter. The
Instance field is used to direct the message to the proper axis. For single-axis
inverters the value of 1 is used for Instance.

-

Message Configuration - DAL Stab_Write_MSG
Configuration | Communication | Tag |
Message Tvpe: [C‘IP Generic ']
Service | set attribute Single ,] Source Element: | 'S'ta'bili't'\.f('iohtrdlEnéB v|
Type: T
Source Length: 1 o {Bytes)
10 (Hex) Class: 42 {Hex) inatio | i
Instance: 3 Attribute:  bd2 (Hex) [ e Tag_...
2 Enable ) Enable Waiting ) Start ® Done Dore Length; O
2 Error Code: Extended Error Code: [] Timed Out «
Error Path: DOOE
Error Test:
oK || cancel || ppb | [ Help
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Skip Speeds

SkipSpeedBand Lower Boundary pp ----7t-----2--ty-——-—--5--

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 SkipSpeed2 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 160 - Single Skip Speed Example

Speed Velocity
‘Setpoint
Velocity
kReference |
SkipSpeedBand Upper Boundary } e el e S
SkipSpeed 2

Time

A SkipSpeedBand value of 0 disables the skip-speed feature.

IMPORTANT  When a single SkipSpeed value is desired, the SkipSpeed1 and
SkipSpeed2 settings must be the same.

IMPORTANT  Acceleration and deceleration are affected by the skip-speed feature. Too
large of a SkipSpeedBand value can result in an overcurrent drive fault.

IMPORTANT  The MaximumFrequency attribute is always enforced. Skip-speed band
boundary values beyond the MaximumFrequency value do not apply.
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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 161 - Multiple Skip Speed Example

A
SkipSpeed2 | - i SkipSpeedBand
SkipSpeed1 |-—-——— l SkipSpeedBand
0 >
0 Time

When skip-speed band boundaries of SkipSpeed1 and SkipSpeed?2 overlap, the
skip-speed hysteresis is calculated using the effective skip band.

In Figure 162, SkipSpeedl is set to 0 and SkipSpeed?2 is set to 15 hz. The skip
band is 10 hz wide.

At point A the axis is enabled, and the motor begins to rotate at -5 Hz even
though the command is 0 Hz. As the command reaches hysteresis point the
output frequency begins to follow the command. During deceleration, when
the command decreases to 0 Hz, the output frequency continues at 5 Hz until

the axis is disabled (point B), or the command is changed outside of the skip
band.

Figure 162 - 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 163 - Acceleration Profile during Normal Start - No Flux Up
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With the Automatic setting (default) DC current is applied to the motor so
that flux builds before rotation. The flux-up time period is based on the level of
flux-up current and the rotor time constant of the motor. The flux-up current is
not adjustable.

In the Manual setting, DC current is applied to the motor so that flux builds
before rotation. The flux-up time period is determined by the FluxUpTime
attribute. The flux-up current is not adjustable.

Figure 164 - 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 165 - Rated Flux Reached

IR Voltage - SVC
Greater of IR Voltage or
Voltage Boost - V/Hz

Flux Up

/'é” Stator Voltage
Voltage

i Rotor Speed —-----—---
o Motor Flux __ ..
—————— S Stator Frequency — — — —

«<—— FluxUp —>|<— Normal Operation —>|
Time

Flux Up Attributes

D Access | Attribute Conditional Implementation

Ind Motor only
0=No Delay

1= Manual Delay

2 = Automatic Delay

558 Set Flux Up Control

Ind Motor only

Units: Seconds

Default: 0.0000

Min/Max: 0.0000 / 1000.00

559 Set Flux Up Time ™

(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 149 - FluxUp Control Delay Methods

Delay Method Description

No delay The axis transitions immediately to the Running state while the motor flux is building.

Manual delay ;Ihue.;( alj([i)s Tr:eg:;r;:r:g lt]rtL(-‘e.Starting state while the motor stator flux is building according to the

ooty | et beamantf ey et e oo e o
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. In the Controller Organizer, right-click an axis and choose Properties.

2. Select the Parameter List category and scroll to FluxUpControl.

42 Avis Properties - DALOL =8 5ol ==
Categories:
- General Motion Axis Parameters
- Motor
| tode Parameter Group:
i i Analyzer
- Scaling |Name o | Value Unit -
Hookup Tests BrakeSlipTolerance 0.0 |Position Units
i Polarity | 0.0 % Motor Rated Fi
- Planner BreakFrequency 30.0 Hz
i Frequency Control BreakVoltage 230.0 | Volts (RMS) E
- Actions CoastingTimeLimit 0.0]s
o Drive F C i 1000000.0 | Motion Counts/Position Units. L3
CurrentVectorLimit 300.0|% Motor Rated
Status *| FuxUpControl Ho Delay
- Faults & Alams FluxUpTime 0.0fs
- Tag F ontrolMethod Fan/Pump
i urrent 2.7842581 |/ Amps (RMS)
requency 60.0 |Hz
iSkpSpeed 50.0 [RPM
k 4.02 |Ohms
17.0|Ohms
4.02 [Ohms.
i i 2.52 |Onms.
InverterOverloadAction <none:
InverterThermalOverioadUserLimit 110.0 | % Inverter Rated
|__|LoadType Direct Coupled Rotary| -
Fodis State: Stopped Safety State:  Not Configured (Torque Permitted)
Manual Ture... [ ok ] [ canesl | [ mooy | [ Heo |

3. From the FluxUpControl pull-down menu, choose the proper delay
value appropriate for your application.

CurrentVectorLimit 300.0
FluxUpControl No Dela; =
FluxUpTime o Dels

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

330

@ Auxis Properties - Axis_2

Categories:

- Compliance

- Friction

- Observer

----- Velocity Loop

----- Acceleration Loop
----- Torgue/Curmrent Loop
----- Planner

Puds State:

Manual Tune...

Current loop bandwidth is set differently based on the selected motor type.

Table 150 - Current Regulator Loop Settings

Default Torque/Current Loop Bandwidth

Motor Type Hy
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 166 - Motor Nameplate / Datasheet Example

= [-=- ]
Motor Device Specification
Data Source: | N Datashest Parameters...
<none e
Motor Type: | Rotary Induction
Units: Rev
/Nameplate | Datasheet - Phase to Phase parameters
Rated Power: 0.75 kW Pole Court: 4
Rated Voltage: 460.0 Volts (RMS) Rated Frequency: 60.0 Hertz
Rated Speed: 1725.0 RPM Max Speed: 5400.0 RPM
Rated Cument: 15 Amps (RMS) Peak Cument: 30 Amps (RMS)
\ Motor Overoad Limit: ~ 100.0 % Rated
Safety State:
oK | [ Ccancel Help
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See Figure 167 for motor manufacturer performance data sheet example.

Figure 167 - Motor Manufacturer Performance Data Sheet

TYPICAL MOTOR PERFORMANCE DATA

CERTIFICATION DATA SHEET

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 LOADEFF: 84 3/4LOAD EFF: 825 12LOAD EFF: 785 GTD. EFF ELEC.TYPE NO LOAD AMPS
FULL LOAD PF: 75 3/4LOAD PF: 65.5 1/2LOAD PF: 51 81.5 SQ CAGE INV DUTY 1
F.L. TORQUE LOCKED ROTOR AMPS L.R.TORQUE B.D. TORQUE F.L.RISE°C
3 LB-FT 30/15 10.8 LB-FT 360% 15 LB-FT 500% 65
SOUND PRESSURE STARTS/ APPROX.
@ 3FT. SOUND POWER ROTOR WK A2 MAX. WK A2 SAFE STALL TIME HOUR MOTOR WGT
62 dBA 72 dBA 0.11 LB-FTA2 0 LB-FTA2 0 SEC. 0 42 LBS.
EQUIVALENT WYE CKT.PARAMETERS (OHMS PER PHASE)
R1 R2 X1 X2 XM
8.378 5.6232 10.7068 9.9116 278.036
RM ZREF XR TD TDO
11132.8 284 1.7 0.0071 0.136
Motor>Model Category

From the Motor>Model category you can enter additional motor nameplate or
datasheet values (phase-to-neutral parameters) for induction motors.

The Motor>Model parameters are used in closed-loop induction-motor
control mode, sensorless vector control mode, and when FluxUp is enabled,
and are estimated automatically by the Logix Designer application based on the
motor nameplate data. You can also enter these parameter values directly from
the motor nameplate/datasheet or indirectly by running a Motor>Analyzer

test.

Figure 168 - Phase-to-Neutral Parameters

@ Auxis Properties - Axis_2

Categories:

- Scaling

- Polarity
- Autotune
- Load

i Compliance

- Motor Feedback

- Hookup Tests

Rated Fluee Cument:
Rated Slip Speed:
Stator Leakage (X1):

Rotor Leakage (%2):

Stator Resistance (R1):

Motor Model Phase to Neutral Parameters

0.0 Amps (RMS)
50.0 RPM
0o Ohms
0.0 Ohms
0.0 Ohms

[o [O ]

IMPORTANT

If you do not know the Stator Leakage, Rotor Leakage, Stator Resistance,

Rated Flux Current, and system inertia, you can run the static motor test and

Autotune procedure to determine the parameter values.
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Motor>Analyzer Category

From the Motor>Analyzer category you can perform three types of tests to
identify motor parameters.

In this example, the Calculate Model test was run. If the Motor>Analyzer test
executes successfully and you accept the test values, they populate the Model
Parameter attributes.

Figure 169 - Motor Analyzer Category

Categories:

@ Axis Properties - Axis_2

Analyze Motor to Determine Motor Model

| Dynamic Motor Test | Static Mator Test | Calculate Model

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 Chms
Motor Flux Current: 0.0 Amps Amps
Rated Slip Speed: 1800.0 RFM RPM

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 151

recommends which test to use based on the control mode and application.

Table 151 - Motor Tests and Autotune Matrix

Control Mode Description Calculate Static Dynamic Autotune (inertia test)
Basicvolts/hertz | Not required Not required Not required Not required

Induction motor - Frequency control fB;Stiax(/)Fl,tjm;rtz Not required Not required Not required Not required
Sensorless vector | Required M Preferred Not required Not required

Induction motor - Closed-loop control Required V| Preferred @ Preferred Required (V)

(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.

For motor/system autotune procedure, see Tune Induction Motors on

page 204 for more information.
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The Motor>Analyzer category offers three choices for calculating or
measuring electrical motor data.

Follow these steps to run motor tests and identify motor parameters.

1. In the Controller Organizer, right-click an axis and choose Properties.

2. Select the Motor>Analyzer category and select the motor test
appropriate for your application.

@ Auxis Properties - Axis_2

Categories:

= [-=- ]
Analyze Motorto Determine Motor Model
| Dynamic Mator Test | Static Motor Test | Calculate Model
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 RFM
Acce «
ok | [ cancel Apply Help

. Click Start to run the test.

9

4. Click Accept Test Results to save the values.

5. Click OK.

Motor Analyzer Category Troubleshooting

Calculate Model

When a Calculate test is run, the drive uses motor nameplate data to estimate
the motor’s Rated Flux Current, Stator Resistance (Rs), Stator Leakage
Reactance (X1) and Rotor Leakage Reactance (X2). 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.
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The Static test requires that you enter initial estimates for Rated Flux Current,
Stator Resistance (Rs), Stator Leakage Reactance (X1), and Rotor Leakage
Reactance (X2) into the Motor Model fields.

e For the Logix Designer application, version 29.00 or later, initial
estimates are populated by the controller.

e 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.

IMPORTANT  The Dynamic test does not support travel limits.

The Dynamic test also requires that you enter initial estimates for Rated Flux
Current, Stator Resistance (Rs), Stator Leakage Reactance (X1), and Rotor
Leakage Reactance (X2) into the Motor Model fields.

e For the Logix Designer application, version 29.00 or later, initial
estimates are automatically populated by the controller.

e 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.

When configured for closed-loop control, the Dynamic test requires that an
accurate system inertia is set in the Logix Designer application.

e For the Logix Designer application, version 29.00 or later, a default
value is automatically populated by the controller.

e 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.
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Selection of Motor Thermal
Models

When configured for closed-loop control, the Dynamic test uses the velocity
regulator tuningas entered into the Logix Designer application. If the motor is
coupled to aload, 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 Control.

If using the Dynamic test in Frequency Control mode, uncouple the motor
from any load or results may not be valid. In closed-loop control, either a
coupled or uncoupled load produces valid results.

The Kinetix 5700 drives contain two motor thermal-overload protection
algorithms that you can use to prevent the motor from overheating.

Generic Motors

The default thermal model is a generic I2T 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 170.

Figure 170 - Motor Overload Curve
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You can use the MotorOverloadLimit attribute (default of 100%, max of
200%) to increase the motor overload trip-time by artificially increasing the
motor rated current (for thermal protection only). MotorOverloadLimit
should only be increased above 100% if cooling options are applied. Increasing
MotorOverloadLimit causes MotorCapacity to increase more slowly.
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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.

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 MotorOverload Action attribute as
Current Foldback. Selecting the Current Foldback action results in a reduction
in the current reference via the MotorThermalCurrentLimit attribute value
that is reduced in proportion the percentage difference between the
MotorCapacity and the MotorOverloadLimit values.

When this thermal model is active, the MotorCapacity attribute is non-zero if
the motor output current is non-zero. The default
MotorThermalOverloadFactoryLimit and MotorThermalOverloadUserLimit
values for this thermal model are both 110%.

IMPORTANT  This thermal model does not derate the motor-rated current when
operating at low speeds. Operating at low output frequencies does not
cause the MotorCapacity behavior to change.
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Speed Limited Adjustable
Torque (SLAT)

Speed limited adjustable torque (SLAT) is a special mode of operation used
primarily in web handling applications. While configured for SLAT, the drive
typically operates as a torque 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 SLAT Configuration attribute as:

Table 152 - SLAT Configuration Descriptions

Name Description

SLAT Disable SLAT function is disabled. Normal Velocity Loop operation.

Drive automatically switches from Torque regulation to Velocity requlation if
SLAT Min Speed/Torque | VelocityError < 0and switch back to Torque regulation if VelocityError > SLATSetPoint for
SLATTimeDelay.

Drive automatically switches from Torque regulation to Velocity regulation if
SLAT Max Speed/Torque | VelocityError > 0 and switches back to Torque regulation if VelocityError < SLATSetPoint
for SLATTimeDelay.

Direction of the applied torque and direction of the material movement
determine whether SLAT minimum or SLAT maximum mode should be used.

Motion Polarity Setting

The Motion Polarity setting in the Logix Designer application> Axis
Properties>Polarity does not affect SLAT behavior, however, you may require
clarification on whether to use the SLAT Min Speed/Torque or SLAT Max
Speed/Torque configuration when Motion Polarity is set to Inverted. In this
case, the velocity error displayed in the Logix Designer application is inverted
compared to what is actually used by the axis to control the SLAT function. So,
if the SLAT configuration is set to Min and then Motion Polarity is switched
to Inverted, change the SLAT configuration to Max.
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Select Minimum of Velocity Loop Output
or Torque Command
(speed control is OFF)

Table 153 - SLAT Operation When Motion Polarity Is Inverted

Velocity Command Motion Polarity SLAT Configuration
Normal Min

Positive (clockwise)
Inverted Max
Normal Min

Negative (CCW)
Inverted Max

SLAT Min Speed/Torque

SLAT Min Speed/Torque is a special mode of operation primarily used in web
handling applications. The drive typically operates as a torque regulator,
provided that the TorqueTrim attribute is less than the torque output due to
the 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 viaan MAJ instruction. An application dependent
TorqueTrim value is also applied via cyclic write. Under normal operation,
VelocityCommand is set to a level that results in the velocity regulator's control
effort becoming saturated when the motor's speed is mechanically limited. The
TorqueReference value equals the TorqueTrim value, resulting in a positive
VelocityError value.

Should the mechanical speed limitation be removed (example: web break), the
motor accelerates and VelocityError becomes negative. At this time, a forced
transition to velocity regulation occurs, and the motor's speed is regulated to
the VelocityCommand attribute.

The axis remains in velocity regulation until VelocityError exceeds
SLATSetPoint for a time specified by SLAT TimeDelay. At this point, the axis
returns to operating as a torque regulator.

Figure 171 - SLAT Min Speed/Torque

Velocity Eror< 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 MOTTON-RMO003, for more information on SLAT attributes.
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Select Maximum of Velocity Loop Output
or Torque Command
(speed control is OFF)

~—— Velocity Error < SLAT Setpoint for SLAT Time

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 MA] instruction. An application dependent
TorqueTrim value is also applied via cyclic write. Under normal operation,
VelocityCommand is set to a level that results in the velocity regulator's control
effort becoming saturated when the motor's speed is mechanically limited. The
TorqueReference value equals the TorqueTrim value, resulting in a positive
VelocityError value.

Should the mechanical speed limitation be removed (example: web break), the
motor accelerates and VelocityError becomes negative. At this time, a forced
transition to velocity regulation occurs, and the motor's speed is regulated to
the VelocityCommand attribute.

The axis remains in velocity regulation until VelocityError is less than
SLATSSetPoint for a time specified by SLAT TimeDelay. At this point, the axis
returns to operating as a torque regulator.

Figure 172 - SLAT Max Speed/Torque

Velocity Error >0 ————
Select Velocity Loop Output
(speed control is ON)

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMO03, for more information on SLAT attributes.

SLAT Attributes
D Access | Attribute Conditional Implementation
Ind Motor only
_ 0= SLAT Disable ("
833 Set SLAT Configuration 11 = SLAT Min Speed/Torque
2 = SLAT Max Speed/Torque
) Ind Motor only
834 Set SLAT Set Point Velodity Units
835 Set | SLATTime Delay Ind Motor only
Seconds

(1)  SLAT Disable, when viewed in version 28.00 (and earlier) of the Logix Designer application, reads Torque Only. This is expected to
change to SLAT Disable in a future version.
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Configure the Axis for SLAT

Follow these steps to configure the SLAT attributes.

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.

The General dialog box appears.

@ Axis Properties - Axis_2 = |E”£|
Categories
ene)
Mator
(-~ Model Hods Configuration: [\u’elodty Loop ']
" Analyzer Feedback Corfiguration (Motor Feedback -]
- Motor Feedback et T N
.- Sealing Application Type: [EESIC ']
- Hookup Tests Loop Response: [Med\um ']
Assigned Group
=
Motion Group [UM_Mutmn V] E] New
Update Period: 20 D

Velocty Loop Associated Module
- Acceleration Loop
- Torque/Cument Loop Module [UM—DDDS v]
-~ Planner Module Type: 2198-DOD6-ERS3
e Fower Sincture: 2130-DU0G-ERS3

ions

-~ Drive Parameters Pods Number: [1 v]
- Parameter List
- Status
- Faults & Alams

Tag

Hods State Safety State

) o) i) ()

3. From the Axis Configuration pull-down menu, choose Velocity Loop.

The Velocity Loop dialog box appears.

£ Aodis Properties - Asis_2 o |-
Categories:
¥ - General Velocity Loop
==
Bandwidth: 6374144 Hertz
-~ Motor Feedback Integrator Bandwidth: 0.0 Hertz
Scaling
- Hookup Tests Integrator Hold Disabled e
- Polarity Acceleration Feedforward: 0.0 %
Autotune
£ Load
i... Compliance Limits
- Friction Velocity Limit Positive 0.0 Position Units/s
- Observer
Wclocity Loop Welocity Limit Negative: 0o Position Units/s
- Acceleration Loop Emor Tolerance: 0.0 Position Units
s fommeCine=d. Toop Lock Tolerance 0o Position Units
-~ Planner
. Homing
o Actions
- Drive Parameters
- Parameter List
Status
- Faults & Alamms
. Tag
Hods State: Safety State:

[ ok ] [ caneel | [ Moty | [ Heb

4. Enter values for the Velocity Loop attributes appropriate for your
application.
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5.

Click Apply.

6. Sclect the Parameters List category.

The Motion Axis Parameters dialog box appears.

@ Auis Properties - Axis_2

Categories:

* . General

- Motor
i Model
Analyzer

- Motor Feedback

- Scaling

- Hookup Tests

Polarity
- Autotune
£l Load

i Observer

- Velocity Loop
- Acceleration Loop
. Torque/Cument Loop
- Planner

Homing
- Actions
- Drive Parameters
- Status

Faults & Alams
- Tag

Hois State

Manual Tune...

[=]=]
Motion Axis Parameters
Parameter Group Al - Associated Page
Hame Walue Unit -
PreventSCurve\/elocityOvershoot Truef
PreventSCurve\/elocityReversal Truef
ProgrammedStophMode Fast Stop{
Provi i Disabled
ReduceSCurveStopDelay Truef
SLATConfiguration Torgue Oriy
SLATSetPoint T Position Units/s
SLATTimeDelay SLAT Min Speed/Torque s
SLAT Max SpeediTorgue
SoftTravelLimitChecking Nof
SoftTravelLimithegative 0.0 | Posttion Units
SoftTravellimitPositive 0.0 | Postion Units
+ ingAction Disable & Coast] i
mit 10]s |
q 0.0 | % Motor Rated |3
Systeminertia 0.0 % Rated/(Rev/s"2) i
TorqueleadLagFiter 0.0 |Hz
Torquel eadLagFiterGain 1.0
TorqueLimithegative: 0.0 | % Motor Rated
| [ TorqueLimitPositive 0.0 | % Motor Rated ¥
Safety State:
[ ok ) [ cameel | [ opy | [ Heb |

10.
11.

From the SLAT Configuration pull-down menu, choose the SLAT

configuration appropriate for your application.

IMPORTANT  SLAT parameters are configurable only when Velocity Loop is chosen
from the General category, Axis Configuration pull-down menu.

Click Apply.

Enter values for SLATSetPoint and SLAT TimeDelay attributes
appropriate for your application.

ReduceSCurveStopDelay Trus]
SLATConfiguration Torgue Only
SLATSetPoint 0.0 | Position Units/s
SLATTimeDelay 0.0|s
ScalingSource From Calculator|

Click OK.

Select the Drive Parameters category.
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The Drive Parameters to Controller Mapping dialog box appears.

£ Ais Properties - Axis_2

Categories:

* . General
1~ Motor
i Model
oo Aalyzer
Motor Feedback
- Scaling
- Hookup Tests
... Polarity
- Autotung
£~ Load

Compliance

Friction

Observer

- Velocty Loop
Acceleration Loop

- Torque/Cument Loop

- Planner

- Homing

- Actions

.

-~ Parameter List

- Status

- Faults & Alams

- Tag

*

odis State

Manual Tune...

Drive F

= e ]
to Ci dapping
Parameters to be read each cycle: Parameters to be written each cycle:
Name "Value Name "alue -
[ |WelocityFineCommand 0.0 | [C] [WelocityTrim no|_|
["] | VelocityReference: 0.0 [¥] | TorqueTrim 0.0
|| [VelocityFeedback 0.0 || | AccelerationFeedforwardGain 0.0
[T | welocityError 0.0 [T | welocityl i 0.0
[T | veloci Output 0.0 [T | eloc 0.0
[ | VelocityLoopOutput 0.0 [ | LoadoH VEr 0.0
[ | | AccelerationFineCommand 0.0 [ | | LoadObserverintegratorBandwi... 0.0
|| | AccelerationFeedforwardComm 0.0 || [TorqueLimitPositive 0.0
[ ] | AccelerationReference 0.0 [ | | TorqueLimitNegative 0.0
[ | | AccelerationFeedback 0.0 [ | velocityLen ter 0.0
[ | LoadObserver 7 0.0 ["| | TorqueLowPassFitter 0.0
[ | | LoadObserverTorqueEstimate 0.0 ["] | Systeminertia 0.0
|| [TorqueReference 0.0
[ | |TorqueReferenceFitered 0.0
[ | | TerqueReferenceLimited 0.0
["] | TorqueNotchFiterFrequencyEst... 0.0
@& iterlagni fi.. 0.0
|| [TorqueL itterk 0.0
[ | | AgaptiveTuningGainSc alingFactor 0.0
["] | CurrentCommand 0.0
["] | CurrentReference: 00| ~
Safety State:
OK | [ Concel | [ deply | [ Heb |

When using SLAT with the Kinetix 5700, the velocity command is sent to the
drive via an MAJ instruction. The torque command is sent via the cyclic write
TorqueTrim attribute. See the Integrated Motion on the EtherNet/IP Network
Reference Manual, publication MOTION-RMO003, for more information on

cyclic read and cyclic write.

342

When using SLAT, start the axis with the MSO instruction.

The VelocityCommand is sent via the MA]J instruction.

The TorqueCommand is sent to AxisTag. TorqueTrim.

To make changes to the VelocityCommand, you must re-trigger the
MA]J with the Speed value or use a MCD (motion change dynamics)
instruction.

To stop the axis use a MAS instruction.

The axis accelerates and decelerates at the MA]J instruction programmed

Acceleration and Deceleration rates.

You can also change the rates using the MCD instruction.
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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:

e 20% if the motor is configured to use an integral thermal switch or an
integral motor winding temperature is available

e 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 Logix5000™
controller, you can use the InitialMotorCapacity attribute (3075) ;o or (C03) 14
to change the initial MotorCapacity value that the motor overload retention
feature populates.

e You can write to the InitialMotorCapacity attribute only in the Stopped
state after power-up

e 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

Configuration !Communic:ation | Tag |

Message Type: [CIP Generic -
Service | get Attribute Single - | Source Element: motorcapadity -
Type: 5 Il

Source Length: 4 = (Bytes)
10 . Class: 42 {(Hex) r

Instance: 1 Attribute:  c03 (Hex) .

3 Enable ) Enable Watting ) Start 2 Done Done Length: 0
2 Emor Code: Extended Emor Code: [] Timed Out €
Emor Path: DAI

Ermor Text:

QK l [ Cancel Apply Help
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The torque proving feature is designed to determine if motor power wiring is
electrically connected to a motor and that reasonable current control exists.
This attribute enables the operation of the drive's torque proving functions that
work in conjunction with mechanical brake control.

When the ProvingConfiguration attribute is enabled, the drive performs a
torque prove test of the motor current while in the Starting state to prove that
current is properly flowing through each of the motor phases before releasing
the brake. If the torque prove test fails, the motor brake stays engaged and a
FLT-S09 Motor Phase Loss exception (fault) is generated.

IMPORTANT  The mechanical brake must be set as soon as the drive is disabled. When
the brake is under the control of the axis state machine, this is automatic.
But, when controlled externally, failure to set the brake when the drive is
disabled can cause a free-fall condition on a vertical application.

Table 154 - Torque Proving Startup Sequence

Startup Phase | Description

When the drive receives an enable request, the Starting state begins execution and torque

Phase 1 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.

Torque Proving Attributes

ID Access | Attribute Conditional Implementation

0= Disabled

590 SSvV Proving Configuration 1=Enabled

% Motor Rated
Units: Amps
Default: 0.000
Min/Max: 0/10,000

591 SSv Torque Prove Current
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Torque Proving Configuration

Follow these steps to configure the torque proving attributes.

1. In the Controller Organizer, right-click an axis and choose Properties.

2. Select the Parameter List category and scroll to ProvingConfiguration.

% Ais Properties - s 2 [= @ =]
Categories
* ... General Motion Axis Parameters
1~ Motor
- Model Parameter Group: Al S
Anatyzer
- Motar Feedback Name o | Value Unit &
* . Scaling PosiisnUnwindDenominator 1.0 |Unwind Cycles
- Hookup Tests PositionUnwir 1.0 |Position Units
Polarity PowerLossThreshold 0.0 |%
- Autotune PreventSCurve\/elocityOvershoot True|
= Load PreventsCurve'/elocityReversal True
Compliance ar Fast Stopf
i~ Friction Provi i | Dizabled -
i Observer ReduceSCurveStopDelay Disabled
- Velocty Loop SLATConfiguration Enabled
- Acceleration Loop SLATSetPoint 0.0 | Position Units/s
. Torque/Cument Loop SLATTimeDelay 0.0 (s
- Planner From Calc ulat
* - Homing SoftTravelLimitChecking Noy
* i Actions SoftTravellimithegative 0.0 | Position Units
* - Drive Parameters SoftTravelLimitPositive 0.0 | Position Units.
= -- 2 i i Disable & Coasy
- Status imit 10|s
Faults & Alams i ql 0.0 | % Motor Rated
-~ Tag Systeminertia 0.0 | % Rated/(Revis"2)
|| TorqueLeadLagFiter 2 0.0 |Hz -
Mo State Safety State:
[ ok ] [ camcel | [ opy | [ Hep |

3. From the ProvingConfiguration pull-down menu, choose Enabled to
enable the torque proving feature.

TorqueOffset 0.0 |% Motor Rated
TorgueProveCurrent 0.0 |% Meotor Rated
ToerqueRateLimit 1000000.0 | % Motor Rated/s

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 causes 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 M04 torque-proving configuration fault
code. The minimum amount of torque proving current depends on catalog
number of the drive.
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Torque Proving Current Example

In this example, 2 2198-D020-ERS3 dual-axis inverter is paired with a
VPL-B1003T-C motor with 6.77 A rms rated current. Use the torque-proving
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 173 - Torque Proving Equation

Rating From Table |, 13996 — %5746 A 10005 = 8.49%
Motor Rated Current 7A

Table 155 - Recommended Torque Proving Current

Drive Cat. No. Torque Proving Current, min
A, rms

2198-5086-ERS3 7.183

2198-5130-ERS3 9.337

2198-5160-ERS3 12.21

2198-D006-ERS3 0.1796

2198-D012-ERS3 0.3591

2198-D020-ERS3 0.5746

2198-D032-ERS3 0.9337

2198-D057-ERS3 1.6520
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Velocity Droop

The velocity droop function can be useful when some level of compliance is
required due to rigid mechanical coupling between two motors. The feature is
supported when the axis is configured for Frequency Control, Velocity
Control, or Position Control.

Closed Loop Control

The closed-loop velocity droop function is supported when configured for
either Velocity or Position control. The velocity error input to the integral term
is reduced by a fraction of the velocity regulator’s output, as controlled by the
VelocityDroop attribute. Therefore, as torque loading on the motor increases,
actual motor speed is reduced in proportion to the droop gain. This is helpful
when some level of compliance is required due to rigid mechanical coupling
between two motors.

IMPORTANT  The closed-loop velocity droop function acts to reduce the velocity error
input to the integral term, but never changes the polarity of the velocity
error.

IMPORTANT  When configured for closed-loop control, the units of the VelocityDroop
attribute are Velocity Control Units / Sec / % Rated Torque.

Frequency Control

The velocity droop function is also supported when configured for Frequency
Control. As the estimated Iq current within the motor increases, the velocity
reference is reduced in proportion to the VelocityDroop attribute. Therefore,
as torque loading on the motor increases, actual motor speed is reduced in
proportion to the droop gain. This is helpful when some level of compliance is
required due to rigid mechanical coupling between two motors.

IMPORTANT  The frequency-control velocity droop function acts to reduce the velocity
reference, but never changes the direction of the velocity reference.

IMPORTANT  When configured for frequency control, the units of the VelocityDroop
attribute are Velocity Control Units / Sec/ % Rated Iq Current.

Velocity Droop Attribute

D Access | Attribute Conditional Implementation

464/321 SV Velocity Droop Velocity Units / Sec / % Rated
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Velocity Droop Configuration

Follow these steps to configure the velocity droop attribute.

1.
2.

In the Controller Organizer, right-click an axis and choose Properties.

Select the Parameter List category and scroll to VelocityDroop.

£ Ais Properties - Axis 2

Categories

* . General

1+ Motor

- Model

Analyzer

- Mator Feedback

- Scaling

- Hookup Tests
Polarity

- Autotune

£l Load

i Backlash

ompliance

Friction

- Observer

- Position Loop

- Velocity Loop

- Acceleration Loop
Torque/Cumrent Loop

-~ Planner

- Homing

* L. Actions

- Drive Parameters

- Status

- Faults & Alams

- Tag

Hois State

Manual Tune...

o ==
Motion Axis Parameters

Parameter Group: Al - Associated Page
Mame Walue Unit -
TorqueProveCurrent 0.0 | % Motor Rated
TorqueRateLimit 1000000.0 | % Motor Rated/s
TorqueThreshold 0.0 | % Motor Rated
T i i 1
i Output 1
TravelMode Uniimited|
TravelRange 1000.0 | Postiion Units
UndertorqueLimit 10.0 | % Motor Rated
UndertorqueLimitTime 00|(=
UselcadRatio Falsel
VelocityDroop 0.0 | (Position Units/s)% Rated
VelocityErrorTolerance 0.0 | Position Units/s
VelocityErrorToleranc eTime 0.01(s

*| VelocityFeedforwardGain 1000 | %
i i 0.0 |Hz

VelocityintegratorHokd Disabled
VelocityLimitNegative 0.0 |Position Units/s |TE_|
VelocityLimitPositive 0.0 |Position Units/s =
elocityl ockTolerance 0.0 | Posiion Uniis/s

| [\elocityl oopBandwidth 3.7027178 |Hz hil

Safety State:
[ ok ] [ camcel | [ opy | [ Heb

3.

4.
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Commutation Test

Adaptive Tuning

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.

Figure 174 - Hookup Tests - Commutation Tab

@Ax\s Properties - Axis_2 =[] =]
Categories:
.- General Test Motor and Feedback Device Wiring
- Motor r —
- Model | Motor and Feedback | Motor Feedback | Commutation | Marker |
o Analyzer
- Motor Feedback
- Scaling 3
Tests [ Seart : DANGER! Starting test with controller in
nlarity _— Frogram or Run Mode initiztes axis motion,
- Autatune
3. Load Tect State: Ready
i ressing start initiates motion.
- Compliance tart test wihen ready.
- Friction
-+ Observer
- Posttion Loop
. Velocity Loop Current Test Results
- Acceleration Loop Commutation Offset; 0.0 Degiees Degrees
-~ Tomue/Curent Loop Commulaton Polarily: Normal
- Planner
- Parameter List Accept Test Results &2
- Status
- Faults & Alarms
.. Tag
Hode State: Sopped Sefety Stats: Mot Configured (Torque Pemitsd)
Manual Tune... Cancel App Help

Rockwe

To run the commutation test, see Test the Axes on page 199.

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 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

e Automatically adjust control-loop gains to avoid instability when
detected

See Motion System Tuning Application Techniques, publication MOTION-
AT005, for more information on the AdaptiveTuningConfiguration attribute.
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Kinetix VP (Bulletin VPC) 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 will overvoltage the DC-bus caps and
result in a failure of the common DC-bus.

Figure 175 - Field Weakening Region

Peak (intermittent) Operation

Field Weakening Region

Continuous Operation

Speed (rpm) Rated Bus Overvoltage Maximum
Speed Speed Speed

ATTENTION: DC-bus failure can cause damage to all drive modules in the
bus group, not just the inverter connected to the motor.

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
Opvervoltage Speed.
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£ Axis Properties - VPCAXIS

Categories:

eneral

Model
Analyzer
----- Motor Feedback

----- Position Loop

----- Velocity Loop

----- Acceleration Loop
----- Torgue/Curmrent Loop
----- Planner

Puds State:

Manual Tune...
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Configure Extended Speed Operation

The extended speed feature is only configurable with Kinetix 5700 drives and
Kinetix VP continuous-duty (IPM) motors. You can configure the Extended
Speed feature in Axis Properties>Motor catagory of the Logix Designer
application (version 29.00 or later).

= [-=- ]
Motor Device Specification

Data Source: [Catalog Number ']
Catalog Number:  VPC-B1654D-Yioc2FS
Motor Type: Rotary Interior Permanent Magnet
Units: Rev
Mameplate [ Datasheet - Phase to Phase parameters

Rated Power: 1.0 kW Pole Count: 10

Rated Voltage: 480.0 Volts (RMS)

Rated Speed: 3000.0 RPM Max Speed: 5000.0 RPM

Rated Cument: 2135 Amps (RMS) Peak Cumrent: 53.07 Amps (RMS)

Rated Torque: 351 MN-m Mator Overoad Limit:  100.0 % Rated
Extended Speed

7] Bdended Speed Pemissive

Bus Overvoltage Speed: 4312274 RPM

Max Edended Speed: 5000.0 RPM

DAMNGER: Operation at speeds exceeding the Bus
. Overvoltage Speed requires use of an awdliary device to
protect the DC bus system for an overvoltage condition.
Safety State:
[ ok | [ cancel | Appl Help

Follow these steps to enable operating at speeds greater than the Bus
Opvervoltage 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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Notes:
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Appendix E

EC Type - Examination
Certificate

EC Certifications

This appendix provides Kinetix” 5700 servo system certification information.

Topic Page
EC Type - Examination Certificate 353
EU Declaration of Conformity 354
European Union Directives 354

For product certifications currently available from Rockwell Automation, go to

http://www.rockwellautomation.com/global/certification/overview. page.

marks. Utlisation and application requires prior approval.

101222 12. 12 € A4 © TOV, TUEV and TUV are registered trad

EC Type-Examination Certificate

JAN

~ ®
TUVRheinland

Functional

Type
Approved

www.tuv.com
1D 0600000000

Reg.-No.: 01/205/5255.02/15

Product tested Safety Function "Safe Torque Off* Certificate Rockuwell Automation
(STO) within the AC Servo Drives holder 6400 West Enterprise Drive
Kinetix 5500 and 5700 Mequon, WI 53092
USA
Type designation Safe Torque Off-Hardwired (Kinetix 5500):

2198-H003-ERS, 2198-H008-ERS,

2198-HO15-ERS, 2198-H025-ERS,

2198-H040-ERS, 2198-H070-ERS

Sale Torque Off-Integrated (Kinetix 5500):
2198-H003-ERS2, 2198-H008-ERS2,
2198-H015-ERS2, 2198-H025-ERS2,
2198-H040-ERS2, 2198-H070-ERS2

Safe Torque Off Hardwired / Integrated (Kinetix 5700):
2198-5086-ERS3, 2198-5130-ERS3, 2198-5160-ERS3,
2198-D006-ERS3, 2198-D012-ERS8, 2198-D020-ERS3,
2198-D032-ERS3, 2198-D057-ERS3

Codes and standards EN 61800-5-2:2007 EN 62061:2005 + AC:2010 + A1:2013
EN 61800-5-1:2007 (in extracts) EN 60204-1:2006 + A1:2009 + AC:2010 (in
EN 61800-3:2004 + A1:2012 extracts)
EN ISO 13849-1:2008 + AC:2009 IEC 61508 Parts 1-7:2010

Intended application The integrated safety function "Safe Torque Off-Hardwired" complies with the requirements of

the relevant standards (Cat. 3 / PL d acc. to EN ISO 13849-1, SILCL 2 acc. to EN 62061 /EN
61800-5-2/ IEC 61508) and can be used in applications up to PL d acc. to EN ISO 138491,
SIL 2 acc. to EN 62061 / IEC 61508.

The integrated safety functions "Safe Torque Off-Integrated" and *Safe Torque Off Hardwired /
Integrated" comply with the requirements of the relevant standards (Cat. 3/ PL e acc. to EN
1SO 13849-1, SILCL 3 acc. to EN 62061 / EN 61800-5-2 / IEC 61508) and can be used in
applications up to PL e acc. to EN SO 13849-1, SIL 3 acc. to EN 62061 / IEC 61508.

Specific requirements The instructions of the associated Installation and Operating Manual shall be considered.

It is confirmed that the product under test complies with the requirements for machines defined in Annex I of the EC Directive
2006/42/EC.

Valid until 2020-04-07

The issue of this certificate is based upon an examination, whose results are documented in
-
N

Report No. 968/M 367.03/15 dated 2015-04-07. e~
This certificate is valid only for products which arg{dgatical wi the'product tested. It becomes invalid at any change of
4/

the codes and standards forming the basis of tegfirgfor thinteri led application.

o

Berlin, 2015-04-07

Certification Body for Machinery, NB 0035 Dipl.-Ing. Eberhard Frejno

www.fs-products.com - g
www.tuv.com A TUVRheinland®

Precisely Right.
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in/ Germany
service@de.tuv.com

2

- Mail: ind

TOV Rheinland Industris Service GmbH, Alboinstr
Tel.: +49 30 7562-1557, Fax: +49 30 7562-1370,
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AppendixE  EC Certifications

EU Declaration of COnformity For all declarations of conformity (DoC) currently available from

European Union Directives

354

Rockwell Automation, go to http://www.rockwellautomation.com/global/

certification/ce.page.

If this product is installed within the European Union or EEC regions and has
the CE mark, the following regulations apply.

CE Conformity

Conformity with the Low Voltage Directive and Electromagnetic
Compatibility (EMC) Directive is demonstrated by using harmonized
European Norm (EN) standards published in the Official Journal of the
European Communities. The safe torque-off circuit complies with the EN
standards when installed according instructions found in this manual.

EMC Directive

This unit is tested to meet Council Directive 2004/108/EC Electromagnetic
Compatibility (EMC) by using these standards, in whole or in part:

e EN 61800-3 - Adjustable Speed Electrical Power Drive Systems,
Part 3 - EMC Product Standard including specific test methods

e EN61326-3-1 EMC - Immunity requirements for safety-related systems

The product described in this manual is intended for use in an industrial
environment.

CE Declarations of Conformity are available online at

http://www.rockwellautomation.com/rockwellautomation/certification/
overview.page.

Low Voltage Directive

These units are tested to meet Council Directive 2006/95/EC Low Voltage
Directive. The EN 60204-1 Safety of Machinery-Electrical Equipment of
Machines, Part 1-Specification for General Requirements standard applies in
whole or in part. Additionally, the standard EN 61800-5-1 Electronic
Equipment for use in Power Installations apply in whole or in part.

Refer to the Kinetix Servo Drives Specifications Technical Data, publication

KNX-TD003, for environmental and mechanical specifications.
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European union directives 354
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axis properties 190
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download program 194

EtherNet/IP module 148
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home screen 136

hookup test 200

induction motor tuning 204

induction-motor closed-loop axis properties
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input specifications 78
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ControlFLASH

firmware upgrade 297
troubleshooting 304
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fuse selection 35
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high frequency energy 42

Hiperface-to-DSL feedback converter kit 123

hold 223

hole patterns 56, 58

home screen

soft menu 136
hookup test 200, 349
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PFH 234
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products catalog 250
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setup screens 139, 140, 141, 142
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shutdown 220, 223
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interconnect diagram 269
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interconnect diagram 271
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motor feedback 79
absolute position 89
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SPM motor closed-loop axis properties 178

stability control 323
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status indicators

capacitor module 218

link speed status 217
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module status 217
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troubleshooting 217
STO connector
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wiring 247
stop
drive 220
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capacitor module 296
DC-bus power supply 292
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iTRAK power supply 295

single-axis inverter 293
components 16
ground 98
mounting requirements 34
mounting toolkit 58
overview
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iTRAK power supply 22
multiple DC-bus power supplies 19
shared DC-bus 18
sizing application example 314
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testing axes

hookup test 200
time synchronization 150
torque proving 343

attributes 343

configuring 345
total system capacitance 310

training 13
transformer sizing 35
troubleshooting

alarm 220
capacitor module status 218
ControlFLASH 304
controller/drive fault behavior 220
disable 223
fault
code summary 209
codes 208
status only 220
general system problems 218
abnormal noise 219
axis unstable 218
erratic operation 219
feedback noise 219
motor accel/decel 219
motor overheating 219
motor velocity 219
no rotation 219
hold 223
ignore 220
LCD display messages 208
link speed status indicator 217
link/activity status indicator 217
major fault 220
minor fault 220
module status indicator 217
network status indicator 217
safe torque-off
hardwired STO mode 243
integrated STO mode 256
safety precautions 207
shutdown 220, 223
status indicators 217
stop
drive 220
planner 220
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tuning
induction motor 204
PM motor 202
typical installation
8720MC-RPS 20
EtherNet/IP 24, 25, 26
extended DC-bus 21
iTRAK power supply 22
multiple DC-bus power supplies 19
shared DC-bus 18

U

UFB connector

pinouts 73

wiring 123
ungrounded power configuration 95
universal feedback connector kit 123

v

valid feedback types 191

digital AgB TTL 191

digital AqB with UYW 192

sine/cosine 193

sine/cosine with Hall 194
velocity droop 347

attribute 347
configure 348
verify upgrade 305

w

website

certifications 14

Motion Analyzer 14

product selection 14

wiring

active shunt 132

BC connector 115

capacitor module 129

CED contactor enable 106

connector kit shield clamp 126

(P connector 103

earth ground 98

Ethernet cables 134

external active shunt resistor 132

external passive shunt resistor 131

grounded power configuration 93

grounding screws 96

guidelines 103

input power type 93

10D connector 108

IPD connector 105

MF connector 112, 123

motor cable shield clamp 113

MP connector 110, 115

passive shunt 131

remove grounding screws 97

requirements 92
capacitor module 130
DC-bus power supply 100
dual-axis inverter 102

iTRAK power supply 100
single-axis inverter 101
routing power and signal wiring 92
safe torque-off bypass 248
safe torque-off cascaded 249
STO connector 247
UFB connector 123
ungrounded power configuration 95

Z

zero-stack tab and cutout 54
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Rockwell Automation Support

Use the following resources to access support information.

. Knowledgebase Articles, How-to Videos, FAQs, Chat, . .

Technical Support Center User Forums, and Product Notification Updates. https://rockwellautomation.custhelp.com/

h‘:lf‘LT;cshmcal Support Phone Locate the phone number for your country. http://www.rockwellautomation.com/global/support/get-support-now.page
Find the Direct Dial Code for your product. Use the code

Direct Dial Codes to route your call directly to a technical support http://www.rockwellautomation.com/global/support/direct-dial.page
engineer.

. . Installation Instructions, Manuals, Brochures, and . . . . .

Literature Library ) http://www.rockwellautomation.com/global/literature-library/overview.page
Technical Data.

Product Compatibility and Get help determining how products interact, check .

- o p:// . .com/q /support/pcdc.pag
Download Center (PCDC) features and capabilities, and find associated firmware. hitp://www.rockwel lautomation.com/global/support/pcdc page
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